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FOCT 12.1.044-2018
MEXIOCYOAPCTBEHHbIA CTAHOAPT
Cuctema ctraHpapToB 6e3onacHocTU Tpyaa
NOXXAPOB3PbIBOOIMNACHOCTb BELLWECTB U MATEPUAIIOB
HomeHknaTtypa nokasarernen u Mmetoabl UX onpeaeneHns

Occupational safety standards system. Fire and explosion hazard of substances and materials.
Nomenclature of indices and methods of their determination
MKC 13.220.01
Jata BBegeHusa 2019-05-01

MpeaucnoBue

Llenn, OCHOBHble MPUHLMMBI M OCHOBHOW MOPSAOK NpPoBeAeHus paboT No MeXrocynapCTBEHHON
cTangaptudaumm yctaHoBneHbl B [OCT 1.0-2015 "MexrocygapcTBeHHas cucTtema CraHgapTu3aunu.
OcHosHble nonoxenuns" n NOCT 1.2-2015 "MexrocygapctBeHHas cucteMa ctaHgaptusaumu. CtaHgapTsl
MEeXrocygapCcTBeHHble, MpaBura M pekoMeHdauuum no MeXrocyaapCTBeHHOW cTaHpapTusauumn. [Npasuna
pa3paboTkun, NpUHATUSA, OGHOBNEHMS N OTMEHBI"

CBefeHus o ctaHgapTe

1 PASBPABEOTAH ®egepanbHbiM rocyaapCTBEHHbIM BlOaXETHbIM yupexaeHnem "Bcepoccuinckun
opaeHa "3Hak No4veTa" Hay4HO-UccneaoBaTENbCKUN MHCTUTYT NPOTUBOMNOXapHOW o6opoHbl" MUC Poccumn
(erbY BHUNIMO MYC Poccun)

2 BHECEH MexrocygapCTBEHHbIM TEXHUYECKMM KOMMTETOM Mo craHgaptusaumm MTK 274
"MoxapHasa 6esonacHocTb"

3 MPUHAT MexrocygapCTBEHHbIM COBETOM MO CTaHA4apTU3auum, MeTpororum u ceptudumkaumnm
(npotokon ot 30 anpens 2018 r. N 108-1)

3a nNpuHATE NporonocoBanu:

KpaTkoe HanmeHoBaHWe CTpaHbl Kopg ctpaHbl CokpalleHHoe HaMMeHOBaHNe HauMOHanbHOro
no MK (MCO 3166) 004-97 no MK (MCO 3166) 004-97 opraHa no craHgapTusaumm
ApmeHus AM MuHakoHoMukn Pecnybnvku ApmeHns
Benapycb BY loccranpapt Pecnybnvkn benapych
KasaxcTtaH KZ loccranpapt Pecnybnvkn KasaxctaH
Kuprunsus KG KblpreiactaHgapT
Poccus RU Pocctangapt
TypkmeHus ™ "naBroccnyx6a "TypkmeHcTaHgapTnapb!”

(Monpaeka. NYC N 1-2021).

4 TNpukasom PefepanbHOro areHTCTBa NO TEXHUYECKOMY PEryNIMPOBaHMIO U METponorumn ot 5 oktabps
2018 r. N 717-ct mexrocygapcTtBeHHbin ctaHgapT FOCT 12.1.044-2018 BBegeH B OeNCTBME B KadecTBe
HaumMoHanbHoro ctanHgapta Poccuinckon ®egepaumm ¢ 1 mas 2019,

5 BBAMEH I'OCT 12.1.044-89

UHpopmayusi 06 u3MeHeHUsXx K Hacmoswemy cmaHOapmy nybrniukyemcss 8 exXe200HOM
UHGhopMayUOHHOM yKazamene "HayuoHanbHblie cmaHOapmbl”, @ meKcm U3MeHeHUlU U rorpasoK - 8
eXXeMeCsYHOM UHQOpMaUuUOHHOM ykaszamene "HayuoHanbHbie cmaHOapmbl”. B cnydae nepecmompa
(3ameHbl) unmu  omMeHbl Hacmoswe20 cmaHOapma coomeemcmeyouwee ysedomrieHue 6ydem
onybnukogaHo 8  EeXeMeCSYHOM  UHOpMauuoHHOM ykaszamerne "HayuoHarnbHble cmaHOapmbi”.
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Coomeemcmeyrowjasi uHbopmayusi, yeedoMreHUe U meKcmbl pa3Mewiaromes makxe 8 UHghopmayUoHHOU
cucmeme obuwie20 ob308aHuUsi - Ha oguyuanbHoMm catime PedepasibHO20 azeHmMcemea o MexHU4eCKoMy
peaynuposaHuio U Memporsioauu 8 cemu lHmepHem (www.gost.ru)

BHECEHA nonpaska, onybnukoaHHas B IYC N 1, 2021 rog

I'IorlpaBKa BHeceHa n3rotoButenem 6asbl AaHHbIX

1 O6nacTtb NnpuMeHeHus

1.1 HacTtosawmin ctaHoapT pacnpocTpaHsaeTcsl Ha NpoCThle BELLECTBA, XMMUYECKME COEAUHEHUS U UX
CMeCW B pasfMyHbIX arperaTHbIX COCTOSIHUSIX U KOMOMHAUMSX, B TOM YMCIEe NOSIMMEPHbIE U KOMMO3UTHbIE
MaTepuansl (ganee - BellecTBa U MaTepuarnbl), IPUMEHAEMbIE B Pa3fiMyHbIX OTPacnsAx MPOMBbILLIIEHHOCTH,
6bITy, TpaHcnopTe. MeTtoabl pasgenos 8, 9, 10, 11, 12, 13, 14, 15, 16, 17 pacnpoCTpaHsOTCA Takke Ha
CTpOUTENbHbIE U OTAENOYHbIE MaTepuarnbl.

1.2 CtaHgapT He pacnpocTpaHaeTcs Ha B3pbiBYaThIE U paanoOakTUBHbIE BELLECTBA U MaTepuansl.

1.3 CraHgapT ycTaHaBnmMBaeT HOMEHKNATypy nokasaTeren noXKapoB3pbIBOONACHOCTU BELLECTB U
MaTepuanoB 1 MeTOAbI UX onpeaeneHus.

2 HopmaTuBHbIe CCbINKN

B HacTosiLeM cTaHgapTe UCnorb3oBaHbl CChINKMA Ha cneayroLime cTaHgapThl:

FOCT 12.1.004-91 Cuctema ctaHgaptoB 6e3onacHoctu Tpyaa. [NoxapHas 6esonacHocTb. O6wwme
TpeboBaHus

FOCT 12.1.005-88 Cucrema crangaptoB 6e3onacHoctu Tpyaa. Obwime caHuUTapHO-rUrmeHmdeckmne
TpeboBaHus K BO3ayxy paboyen 30HbI

FOCT 12.1.010-76 Cuctema ctaHgapToB 6esonacHocTn Tpyda. BapbiBobesonacHocTb. OO6Lwime
TpeboBaHus

FOCT 12.1.018-93 Cuctema cTtaHgapToB ©Oe3onacHocTn Tpyaa. [loxapoB3pbiBOOE30NACHOCTb
cTatudeckoro anektpuyectaa. O6me TpeboBaHus

FOCT 12.1.033-81 Cuctema craHgapToB 6e3onacHocTv Tpyaa. [NoxapHast 6e3onacHoCcTb. TepMUHLI U
onpegeneHus

FOCT 12.2.003-91 Cuctema craHgaptoB 6e3onacHoctu Tpyga. ObopynoBaHne nNpon3BoaCTBEHHOE.
O6wme TpeboBaHMa Be3onacHOCTU

FOCT 12.4.011-89 Cucrtema ctaHgapTtoB 6e3onacHoct Tpyaa. CpencrtBa 3awmthl paboTaroLlmx.
O6wwme TpeboBaHMs 1 Knaccugmrkaumst

FOCT 400-80 TepmoMeTpbI CTEKNSIHHbIE ANSA UCMbITaHUA HEPTENPOAYKTOB. TEXHUYECKME YCIOoBMS

[FOCT 427-75 JInHenkn nameputernbHble MeTannnyeckue. TexHNYeckune ycrnosus

[OCT 745-2003 donbra antoMmHueBas 4si yNakoBkU. TEXHUYECKNe yCrnoBus

FOCT 1820-2001 Cnunykn. TexHu4eckne ycnosusi

FOCT 4333-2014 Hedrenpoayktbl. MeTogbl onpeaeneHys Temnepatyp BCMbIWKA U BOCNSTAMEHEHUS
B OTKPbITOM TUMME

FOCT 5632-2014 JlernpoBaHHble HepXaBewwWue cTanM W chnfnaBbl  KOPPO3NOHHO-CTOMKME,
YKapOCTOMKME 1 XKaponpoyHble. Mapku

FOCT 6309-93 HuTkM WBeWHbIE XNONYaTOOYMaXKHbIE U CUHTETUYECKME. TEeXHUYECKUE YCNOBMS

FOCT 6616-94 NpeobpasoBateny TepmoanekTpnyeckme. ObLmne TeEXHNYECKNE yCroBus

FOCT 6709-72 Boga guctunnumpoBaHHas. TexHUYeckme ycrnosus

FOCT 8894-86 TpyObl CTEKNSAHHBIE U (PACOHHBIE YacTu K HUM. TeXHUYECKNe yCroBus

FOCT 9571-89 Llenntono3sa cynbdaTtHas 6eneHast U3 XBOMHOW APEBECUHbI. TEXHNYECKME YCITOBUSA

FOCT 10667-90 CTekrno opraHnyeckoe NiuctoBoe. TeXHUYecKne ycroBus

FOCT 12271-76 Cononumepbl cTMpona. TexHu4Yeckme ycroBus

FOCT 12423-2013 MNnactmaccol. YCnoBus KOHOULMOHUPOBAHMS U UCMbITaHus obpasuos (npod)

FOCT 12766.1-90 [lpoBonoka W”3 MNPELMU3NOHHBLIX CMIIaBOB C  BbICOKAM  SIEKTPUYECKUM
CONpPOTMBMEHMEM. TEXHUYECKNE YCIOBMS

FOCT 17527-2003!) YnakoBka. TepMuHbI 1 onpeaeneHus

')YTpaTMn cuny B Poccunckon ®enepauun.

FOCT 18124-2012 JlucTbl XpM30TUIILEMEHTHbIE NITOCKAE. TEXHUYECKUE YCINOBMS

FOCT 19433-88 'py3bl onacHble. Knaccudvkaums n mapkMpoBka

FOCT 19908-90 Turnu, Yawmn, ctakaHbl, KONObl, BOPOHKN, MPOOUPKN N HAKOHEYHMKN N3 MPO3pPaYvyHOro
kBapLeBoro ctekna. ObLune TexHM4eckne ycnosms

FOCT 20448-90 lasbl yrneBOAOPOAHBIE CKMKEHHblE TOMJIMBHbIE AONA KOMMYHanbHO-ObITOBOrO
notpebnenus. TexHn4eckne ycrnosusi

FOCT 22226-76 Jlnkonoaui. TexHUYeckne ycrnoBus
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FOCT 22300-76 PeaktvBbl. Jdupbl 3TUNOBbIA U OYTUNOBLIA YKCYCHOM KWCMOTbl. TexHudeckue
ycrosus

FOCT 24297-2013 Bepudpmkauma 3akynneHHon npogykumn. OpraHusaumsi NpoBedeHus U MeTonbl
KOHTpoOnS

FOCT 30244-94 MaTepuansl ctpoutenbHble. MeToabl UCNbITAHWIA HA FOPHOYECTb

FOCT 30852.5-2002 OnekTpoobopynoBaHue B3pbiBO3allumileHHoe. YacTb 4. Metop onpegeneHus
TemnepaTypbl CaMOBOCMNIaMeHeHNs

FOCT 31340-2013 MNMpegynpeautensHasi MapknpoBka Xummnyeckon npoaykumm. Obne TpeboBaHns

FOCT 31430-2011 Wspgenusa Tennous3onsauuMoHHble, nNpuMeHsiemble B cTpouTenbcTBe. MeToa
onpeaeneHns cogepxaHns opraHNYecknx BeLLLecTB

FOCT 31613-2012 dnekTpoctaTnyeckas mckpobesonacHocTb. O6Lme TexHudeckne TpeboBaHUs u
MeToAbl UCTIbITaHWUI

FOCT 31677-2012 MMpoaykuma napdroMepHO-KOCMeTUYeCKasi B aldpo30ribHOM ynakoBke. O6uiune
TEeXHUYeCKne ycnosms

MpumeyaHue - lMpu NoONb30BaHMM HACTOSALWMM CTAHOAPTOM LiernecoobpasHO MpoBepuUTb OelcTBue
CCbINOYHBIX CTAHAAPTOB B MH(OPMALMOHHOM CUCTEME OOLLEro Momnb3oBaHWSA - Ha oduuManbHOM cante
denepanbHOro areHTCTBa MO TEXHUYECKOMY PerynvpoBaHWio M meTponiornm B cetu UHTepHeT unu no
eXerogHoMy MWHopMaunoHHoMy ykasatento "HauuoHanbHble cTanHgapTbl", KOTOpbIM OnyGrvkoBaH Mo
COCTOSAHMIO Ha 1 sHBaps Tekyllero roga, M no BblMyckaM eXeMeCsYHOro MHGOPMAaLUMOHHOro ykasaTtens
"HaumnoHarnbHble cTaHgapTtbl" 3a Tekywui rog. Ecnn cebinoyHbll cTaHgapT 3aMeHeH (M3MEeHeH), To npu
NoMnb30BaHNM HACTOSLWMM  CTaHO4apTOM criegyeT pyKoBOACTBOBATLCA 3aMEHSAWUM  (M3MEHEHHbIM)
cTaHgapToM. Ecnu cCbiNoYHbIN CTaHAapT OTMEHeH 6e3 3aMeHbl, TO MONoXeHWe, B KOTOPOM AaHa CCbifka Ha
Hero, NPMMEHSAETCS B YacTW, He 3aTparMBaloLLen 3Ty CCbIfKy.

3 TepmuHbI 1 onpeaeneHus

B HacTodLwWeM CTaHgapTe nNpuMeHeHbl crneayruine TepMmmnHbl C COOTBETCTBYOLLMMIK onpeaeneHnamMu:

3.1 aspoB3Bechb: B3BelleHHas B aTMocdepe okucnutens (Bosgyxa) nbinb.

3.2 aspo3onb (a3po30sibHbIN npenapar): BewectBo (BkMYas NpOMenseHT) B a3po30fbHON
ynakoBKe.

3.3 aspos3onbHaA ynakoBKa: YNakoBka, MMewLlas Kopnyc UWINMHOAPUYECKOn (OpMbl, C Y3KOR
rOPriOBMHON, YKYNOpMBaeMOMN pacnbifUTENbHbIM KranaHoOM, BHYTPU KOTOPOM COXpaHSeTcs 3agaHHoe
AaBrieHne, No3BonsoLee NPoOBOANTL pachbineHne.

3.4 BocnnameHeHue: [nameHHoOe ropeHve BellecTBa, MHULMMPOBAHHOE WCTOYHUMKOM 3aXKUraHus K
NpoAoKatoLLeecs Nocrne ero yaaneHus.

3.5 Benbiwka: beicTpoe cropaHve raso- M NapoBO3AYLWIHOM CMECWU Haf MOBEPXHOCTBIO TOPHYEro
BeLLeCTBa, CONpPOBOXAatoLLeecs KpaTKOBPEMEHHbIM BUANMbBIM CBEYEHVEM.

3.6 rasbl: BewecTBa, gaBneHne HacbilWEeHHbIX NapoB KOTOpbIX npu TemnepaType 25°C npeBbiwaeT
101,3 klMa.

3.7 ropeHme: JkK30TepMMyeCcKas peakuus, MpoTekallwas B YCNOBUAX €€ NPOrpeccuMBHOIO
CaMOYCKOpPEHMS.

3.8 roproume (cropaemble) BewecTBa M Martepuanbl: BewectBa n martepuanbl, CnocobHble
CaMOBO3ropaTbCs, a Takke BO3ropatbCs Npy BO3AENCTBUM UCTOYHMKA 3a>KUTaHMSA U CaMOCTOSATENTBHO rOpeTb
nocne ero yganeHus.

MpumeyaHue - optoune XnakocTn ¢ TemnepaTypon Benblwku He 6onee 61°C B 3aKpbITOM TUIME Unn
66°C B OTKpbITOM Turne 3acdnermMatu3avpoBaHHbIX CMECEW, HE UMEIOLLMX BCMbIWKY B 3aKpbITOM TUrMeE,
OTHOCAT K nerkosocnnamensiiowmmesa. Ocobo onacHbIMM Ha3bIBaKOT JIErKOBOCMNIAaMEHSOLMNECH XKUOKOCTU C
TemnepaTtypow Bcnbiwkn He 6onee 28°C.

3.9 rpynna roptoyectu: KnaccudmkalumoHHas xapakTrepucTrka cnocobHOCTU BELLECTB U MaTepuarnos
K FOPEHMIO.

3.10 pedpnarpauus: PacnpocTpaHeHue nnameHn no roproyder ra3oBon cMecu, npoucxogsiiee nytem
andbdy3nm akTMBHBIX LLEHTPOB M Nepefayn Tenna ua opoHTa nnameHu B HECTOPEBLLIYIO CMECh.

3.11 pednarpaumoHHOe ropeHue: Pexnm ropeHus, npy KOTOPOM MPOUCXOAUT CPaBHUTENBHO
MeOJIEHHOE pacnpocTpaHeHne (PpoHTa XMMMUYECKOW peakumym ropeHus OTHOCUTENIbHO CBEXEW CMEecu Co
ckopocTbto oT 0,5 go 50 m/c.

3.12 xupkocTu: BellecTBa, AaBneHNE HACbILEHHbIX NapoB KOTOPbIX Npu TemnepaTtype 25°C meHbLue
101,3 klNa.

MpumevaHne - K >XuOKOCTAM OTHOCAT Takke TBeEpAble NNnaBsAWwMecs BellecTBa, TemnepaTypa
nnaeneHns Unu kannenageHns Kotopbix MeHble 50°C.

3.13 wusnyvawowas crnocobHocTb nnameHu: [INOTHOCTL TEMSIOBOrO MOTOKa o4ara mnoxapa
HEenocpeACcTBEHHO Ha MOBEPXHOCTW NMAMEHW MpU TOPEHWM MaTepuana npu noxape WM B YCIOBUSAX
crneuunanbHbIX UCMbITaHUNA.

3.14 nHaeKkc B3pbiBOMoXapoonacHocTu: [lpov3BefeHNe MakCUMarnbHOW CKOPOCTM HapacTaHus
AaBneHns B3pbiBa a3pOB3BECK N XapaKTePHOro pa3Mepa AaHHOro cocyaa.
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MpumevaHue - Onsa cocygna obvemom V', dopmon, 6rnmskon Kk cdepe, U UCTOYHUKOM 3aKUraHus,

pacnosioXeHHbIM BO6NMn3n reomeTpn4eckoro ueHtpa cocyaa, xapaKTeprlﬁ pa3Mep cocTaBUT V”?’. Ons

ucnbiTaTenbHOro cocyga obbemom J', hopmon, 6nmskon K LUNUHAPY C OTHOLUEHUEM BbICOTbI K AMaMeTpy
He Oonee 5, U WUCTOYHWKOM 3aXUraHUsl, PacrosyiOKEHHbIM BOMM3M reoOMEeTpPUYECKOro LEHTpa cocyaa,
XapakTepHbli pasmep coctaBut V' /S , rge § - nnowaab BHYTPEHHEW MOBEPXHOCTM cocyaa.
PekomenayeTcs onpeaensTe MHAEKC B3pPbIBOMOXapoOnacHOCTN B KBasucdepuyeckorn kamepe o6 bLeMoM He
MeHee 16 am3.

3.15 unHAEeKC pacnpocTpaHeHusi NfiaMeHu: YCroBHbIM ~ ©e3pasMepHbit  MokasaTerb,
XapaKkTepuayoLwmin CnocOGHOCTL BELLECTB BOCMIIAMEHSATLCS, PacnpoOCTPaHsaTb niamsa no NMoBepXHOCTU U
BbIOENATL TEMIO.

3.16 KMcnopoAHbI MHAeKc: MuHMManbHoe cogepXxaHue KMCNopoAa B KMCNOPOAHO-a30THOM CMeCH,
Npy KOTOPOM BO3MOXHO cBeYeobpa3Hoe ropeHne matepuana B yCcroBusX cneumnanbHbIX UCNbITaHWUNA.

3.17 KoHUeHTpauuoHHbIN npeaen avddy3noHHOro ropeHus rasoBbix cmecen B sosayxe (MAr):
MpepenbHas KOHLEHTPAaLMS rOpOYero rasa B CMech ¢ pasbaButenem, Npu KOTOPOW faHHas rasoBasi CMeCb
npu UcTevyeHnn B atMocdepy HecnocobHa k Anddy3noHHOMY FOpPeHUIO.

3.18 koadhpuumeHT AbIMooGpaszoBaHuA: [okasaTerb, XapakTepusylLUn ONTUYECKYHD MIOTHOCTb
abiMa, obpasylollerocss npu MAaMeHHOM TFOPEeHMUM WM TEPMOOKUCIIUTENbHOM OEeCTPyKUMM (TreHun)
onpeaeneHHoro KonnyecTea TBepAoro BeLlecTBa (Matepvana) B yCroBusX cneumnanbHbIX UCNbITaHWA.

3.19 nuHeWHasa CKOPOCTb pacnpoCcTPpaHeHUsi nnameHu: PaccTosiHue, npongeHHoe (POHTOM
nnamMmeHun B eanHULY BpeMeHW. 3T10 (*)I/I3I/I'~IeCKaF| BEJNTM4YMHA, Xapakrtepulyemaa nocrtynatesibHbIM JTIMHENHbIM
OBWKeHneM OpoHTa NnaMmeHn B 3aJaHHOM HanpasreHny B eAnHULY BPEMEHN.

3.20 makcumanbHoe gaBneHue B3pbiBa: Hanbonbluee n3bbiTOYHOE AaBreHve, BO3HMKAOLEE npu
aednarpauMoHHOM CropaHuM raso-, napo- WNU MbIeBO3aYLHON CMEecu B 3aMKHYTOM COCyde npu
HavyanbHOM gasneHun cmecn 101,3 klMa.

3.21 maccoBass CKOpPOCTb BbIrOpaHus Xuakoctu: Macca XMOKoCTU unvM TBEpOoro roproyero
BeLLeCTBa, CcropatoLlen B e4uHULY BpEMEHN.

3.22 MuHMManbHas dnermaTMsvpylowas KoHueHTpauusa dnermatusaropa: HavmeHbluas
KOHUEHTpauus donermatm3atopa B CMECU C FOPOYUM U OKUCHIMTENEM, MpU KOTOPOW CMeCb CTaHOBUTCSA
HEeCnocoBHON K pacnpoCTPaHEHUO NaMeHn Npu NoO6OM COOTHOLLEHUN FTOPHOYEro N OKUCIIUTENS.

3.23 MuWHMManbHas 3Heprusa 3axuraHuva: HaumeHbluas SHeprus 3neKkTpu4eckoro paspsaa,
cnocobHas BocnnaMeHnTb Hambonee nerko BOCNNaMeHsoLLYCS CMECh FOPIOYEro BeLLeCcTBa C BO3AYXOM.

3.24 MMHMManbHOE B3pbIBOOMNACHOE coAepaHue kucnopopa: Takas KOHLUeHTpauus kucrnopoga B
roptoven Cmecu, COCTOSILLEN W3 roproYero BellecTBa, Bo3gyxa W dnermatvsaTopa, MeHbLle KOTOpOoW
pacnpocTpaHeHne nfnamMeHun B CMECUM CTaHOBMTCH HEBO3MOXHbIM Npu NoOOM KOHLUEHTpauMM roptoyero B
cmecu, pa3baBrneHHOM AaHHbIM rermaTn3aTopom.

3.25 Heroptoume (HecropaemMblie) BewecTBa U maTepmanbl: Belwecrtsa n matepuanbl, HECNOCOOHbIE
K ropeHnio B Bo3gyxe. BeulectBa u martepmanbl OTHOCAT K HEroploYMM, €CNlM OHW YOOBNETBOPSIOT
onpeaeneHHbIM KpUTEPUSIM B YCIOBUSX creunanbHbIX CTaH4APTHBIX UCMbITaHUNA.

MpumeyaHue - Heroptoune BelecTBa MOryT GbiTb NOXapoOB3pPbIBOONACHLIMK (HanpumMep, OKUCNnTeNm
WNK BELLECTBa, BbIAENSOLLME roploymne NpoayKTbl Npy B3aMMOLAENCTBMM C BOAOW, KUCIIOPOAOM BO3AyXa Wnu
APYT C ApYrom).

3.26 HecTauuoHapHble as’poB3Becu: A3pPOB3BECW, B KOTOPLIX MPUCYTCTBYET OTHOCUTENbHOE
OBWDKEHME YacTuL, roproyero n rasoobpasHoro okmcnurtens (Bo3gyxa).

3.27 HWKHMA (BEepXHMW) KOHLEHTPAUMOHHbLIM npeaen pacnpoCcTPaHeHUs MNilaMeHu:
MwuHumanbsHoe (MakcumanbHOe) COAepXKaHue roproyero BeLlecTBa B OQHOPOAHON CMECK C OKUCIUTENTbHOM
cpenown, Npu KOTOPOM BO3MOXHO pacrnpoCTpaHEHWNE NnaMeHu No CMecu Ha fitoboe pacCcTosiHME OT UCTOYHMKA
3aXKUraHusl.

3.28 HopmanbHasih CKOpPOCTb pacnpocTpaHeHuss nnameHu: CKOpOCTb nepemelleHnst poHTa
nnameHn OTHOCUTENBHO HECTOPEBLLIETO ra3a B HanpaBreHnn, NeprneHanKynspHOM K ero moBEPXHOCTH.

3.29 ocHoBHOWM nNpoayKT: Cogepxnumoe aspo3onbHOM YNaKoBKM 6e3 nponenneHTa.

3.30 noxapoB3pbIBOONACHOCTbL BewecTtB U  MarepmanoB: COBOKyNHOCTb  CBOWCTB,
XapaKkTepUsyLLMX X CNoCOBHOCTb K BO3HUKHOBEHUIO U PACMPOCTPAHEHNIO FTOPEHMS.

MpumeyvaHue - CneacTBuMeM ropeHusi, B 3aBUCUMOCTU OT €ro CKOPOCTU U YCIIOBU NPOTEKAHWS, MOTYT
ObiITb noxap (aAnddy3noHHOE ropeHne) wunu B3pbiB  (gednarpauMoHHOE TOpeHVe NpeaBapUTENbHO
nepemMeLLaHHOW CMECU FOPIOYErO C OKUCTTUTENEM).

3.31 nokasaTenb TOKCUYHOCTU TNpPOAYKTOB ropeHus wmaTtepuana: OTHOLIEHWEe KonmyecTBa
MaTepuana K eauvHuue obbema 3aMKHYTOro MpOCTPaHCTBa, B KOTOPOM 0Opasylolmecss npu ropeHuun
MaTepuana npoAyKTbl rOPEHUs BbI3bIBAOT ONpeneneHHbIN Tokeudeckuin acpdekT: rmbens 50% nogonbITHbIX
XUBOTHbIX.

3.32 npoaykTbl ropeHusi: JleTydne BellecTBa, obOpasyllwmecs nNpu TEPMOOKUCITUTENBHOM
pasnoxeHunn (becnnaMmeHHOM ropeHum, TNEeHUM) U/UNn NaMeHHOM rOpeHMN MaTepuarnos.

3.33 nponenneHT: CXWKEHHbIA MMM CXKaTbl ras, C MOMOLLbID KOTOPOrO MPOMCXOAUT 3BaKyauums
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OCHOBHOrO NPOAYyKTa.

3.34 nbinu (roproyune BO B3BELWEHHOM COCTOSIHMMW): TBepable AMCNEpPCHble MaTepuarnsl,
a3pOB3BECU KOTOPbIX CMIOCOGHbI B OnpeaeneHHOM Anana3oHe KOHLEeHTpaLMM YacTul, pacnpoCTpaHSaTb BOMHY
ropeHus, NPeACcTaBnALLYI0 Kak ONnacHOCTb MoXapa, Tak U ONnacHOCTb B3PblBa.

MpumevaHue - XapakTepHbIn pa3mep 4vacTuy nbinv (ona vactuy ¢ doopmoin, 6nuskon kK cdepe, -
rabapuTHbIi pasmep; OfA BOMOKOH - MOMepeyHbIi pa3Mep BOMOKHA, AMs MIOCKMX YacTul, - TOmwmHa),
roptoyei BO B3BELUEHHOM COCTOSIHWM, KaK NpaBuno, He npesbiaeT 850 MKM.

3.35 camoBo3ropaHue: Pe3koe yBenuyeHme CKOPOCTM 3K30TEPMMUYECKMX MPOLIECCOB B BELLECTBE,
npuBoasLlee K BO3HUKHOBEHWNIO oYara ropeHus.

3.36 camoBocnnamMmeHeHue: Pe3koe yBenuuyeHue CKOPOCTU 3K30TEPMUYECKMX OOBEMHBIX peakuun,
COMPOBOXAAILWMXCS PE3KUM yBenuyeHneMm Temnepatypbl BewectBa Ha 50°C u Bblwe (MO OTHOLLEHMIO K
TemnepaType okpyxatoLlen atmocdepsl), W/nnum nrnaMmeHHbIM ropeHnem, n/mnm B3pbLIBOM.

3.37 cKoOpoCTb HapacTaHus pAaBrneHusi B3pbiBa: [lpousBogHasi [[aBneHus B3pbiBa Npu
AednarpauMoHHOM ropeHun (gednarpaumu) Ha BOCXOASILLEM YyyacTKe 3aBUCMMOCTU AaBrieHus B3pbiBa
roptoyer CMecu B 3aMKHYTOM COCyZe OT BPEMEHM.

3.38 cnoco6GHOCTL B3pbIBaTLCA U ropeTb NpU B3auMoAeACTBUM C BOAOM, KUCITOPOAOM BO3ayXa
M OpYyrMMu BellecTBamMu (B3aMMHbIA KOHTaKT BellecTB): KaueCTBEHHbIN Noka3aTenb, XapakTepuayoLLmn
0Ccobyt0 NOXapHY OMacHOCTb HEKOTOPbIX BELLIECTB.

3.39 cTtaumoHapHble a3poB3BecUu: A3pPOB3BECH, B KOTOPbIX OTCYTCTBYET OTHOCUTENbHOE ABWXKEHWNE
YacTuL, FOprOYEro 1 razoobpasHoro okucnuTens (Bosayxa).

3.40 TBepAble BelwecTBa U marepuanbi: MHaMBmayanbHble BELLECTBA U UX CMECEBbBIE KOMMO3WLUK
C TemnepaTypon nnaeneHuss unu kannenagexHus 6Gonbwe 50°C, a Takke BewecTBa, He uWMewwme
TemnepaTypy nnaeneHus (Hanpumep, opeBecuHa, TKaHU U T.1.).

3.41 Temnepatypa BocnnameHeHusi: HavmeHbllass TemnepaTypa BellecTBa, Mpu KOTOpON B
YCINOBUAX CreumanbHbIX UCMbITAHWI BELLECTBO BblOENSET roproyne napbl M rasbl C TaKOM CKOPOCTbIO, YTO
npu BO3AENCTBUM HA HUX UCTOMHUKA 3aXKmnraHus HabnogaeTcs BOCnnaMeHeHme.

3.42 Temnepatypa BcnbIWKK: HavMeHbllasi TemnepaTtypa KOHOEHCMPOBAHHOIrO BeLecTBa, npwu
KOTOPOM B YCMOBMSX CreuManbHbIX UCMbITaHWA Hag ero MoBepXHOCTbio 06pasytoTcs Mmapbl, CNOCOOHbIE
BCMbIXMBaTb B BO34yXE OT UCTOYHMKA 3a>KUraHUst; yCTONYMBOE rOpEeHNe Npu 3TOM He BO3HUKaeT.

3.43 Temnepatypa camoBocCNNamMeHeHUA: HaumeHblias TemnepaTypa OKpyxatLlen cpenbl, npu
KOTOPON B YCNOBUSX CneumanbHbIX UCNbITaHWA HabnogaeTca camoBOoCniaMmeHeHe BeLecTsa.

3.44 Temnepatypa TneHus: HaumeHbllias Temnepatypa OKpyXarollenh cpenbl, npu KOTOPOM B
YCIOBMSAX cneumarnbHbIX UCTbITaHUM HabngaeTcs TrneHne BeLwwecTsa.

3.45 TemnepaTypHble npegenbl pacnpocTpaHeHUMss nnamMeHu (BocnnameHeHus): Takue
TemnepaTtypbl BeLleCTBa, NPW KOTOPbIX €ro HacbllleHHbI nap obpasyeT B OKMCNUTENbHOW cpede
KOHLIEHTpaLUWUn, paBHble COOTBETCTBEHHO HUXKHEMY (HWKHUI TeMnepaTypHbI Npeaen) u BepxHemMy (BepXHUN
TemnepaTypHbIn Npeaern) KOHLEHTPaUMOHHbIM Npeaernam pacnpoCcTpaHeHUs NnameHu.

3.46 TennoTta cropaHus: KonnyecTtso Tenna, Bbl4eNMBLLEECS MPU MOMTHOM CropaHUn eanHULbI Maccehbl
MaTepuana B cpefe kKucropoga.

3.47 TneHue: becnnameHHOe ropeHne TBepOOro BelwecTBa (Matepuana), nepexogsiee B Buanmoe,
B TOM 4ucCrie nnameHHoe ropeHne npy obayse BellecTBa NOTOKOM BO34yXa.

3.48 TOKCUMYHOCTL: CBOMCTBO XMMMWYECKOrO BeLlecTBa (NPOAYKTOB FOPEHUsl) OkasblBaTb BpeLHOE
OEVNCTBUE HA XUBOW OpraHn3M 1 Bbi3biBaTb OTPABEHNE C BO3MOXHbBIM JIE€TanbHbIM MCXOAOM.

3.49 TOoKCM4HbIe rasbl: [asoobpasHble U napoobpasHble KOMMOHEHTbI MPOAYKTOB FOPEHUsi, OT
KOTOpbIX B HaMbonbLUEN Mepe 3aBUCUT TOKCUYECKUI (NTeTanbHbIN) adhdexT.

3.50 TpygHoroptoume (TpyaHocropaembie) BellecTBa M Martepuanbl: Bewectsa u matepuansl,
CMoCcoBHbIE ropeTb B BO34yXe MpV BO3LENCTBMM UCTOYHMKA 3aKMraHusl, HO HECMOCOOHbIE CaMOCTOATENBHO
ropete nocne ero ypanenuns. BewectBa u matepmanbl OTHOCAT K TPYOHOrOPHOYMM, €CIIN  OHU
YOOBIETBOPSAOT ONpeaeieHHbIM KpUTEPUSIM B YCNOBUSX CTaHAAPTHBIX UCMbITAHWA.

3.51 yaenbHasa maccoBasi CKOPOCTb BbIropaHusi: Konnmyectso XMOKOCTU MNu TBEPAOro BeLlecTBa
(maTepwuana), cropaiLLero B eAnHULY BPEMEHU C eANHWLbI MAOLWaan.

MpumeyvaHue - YgenbHas MaccoBasi CKOPOCTb BbIFOPAHWUSI XapakTepusyeT MHTEHCUBHOCTb FOPEHUst
XWOKOCTU Unn TBEPAOro Tena.

3.52 ycnoBus TENSIOBOro CaMoOBO3ropaHusa: JKCNEPUMEHTANbHO BbISIBIEHHAs! 3aBMCMMOCTb MeXay
TemnepaTypon OKpyXaloLlen cpefpbl, KONMM4YeCcTBOM BeLlecTBa (Matepuana) U BpeMeHeM 0O MOMEHTa ero
CaMOBO3ropaHusi.

4 O603Ha4YeHUs U COKpaLleHuUs
KWU - kucnopoaHbii uHaekc, % o6.;
KW, . OOMYyCTUMBIN KACITOPOAHBIN MHAEKC MPU HOpMarbHOM TeMnepatype, % 006.;

R - BOCMpOM3BOAMMOCTb MeToda onpefderieHust MokasaTensl MNOoXapHOM OMacHOCTU  Mpu
[OBepUTENbHON BEPOATHOCTU 95%);
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15e, - Be3onacHasn Temnepartypa, °C;

Tyeny - DONYyCTUMas TeMnepartypa Benbilwku, °C;

Tgen (3.1.) - TEMNEpaTypa BCMbILLKW B 3aKpbITOM TUrNE, °C;

I, - MMHUManbHas TemnepaTypa cpefbl, Npu KOTopol HabnogaeTcs camoBo3ropaHue obpasua, °C;
L1 - TemnepaTypa TreHus, °C;

K, - vhpekc B3pblBONOXapoonacHocTy, Ma-m/c;

Wes - Ge3onacHas sHeprvis 3axuraHust, [Ix;

W nin - MUHUMarnbHas aHeprvs saxuraHus, [k;

(Pp - BEPXHUI KOHLEHTPALMOHHbIN Npeaen pacnpocTpaHeHns nnaMeHn No CMecK roproYero BewecTsa
¢ Bo3ayxoM, % 06. (r/m?);
Pr.6es - Ge3onacHas KOHLIEHTPaLIMSA roployero BellecTsa, % 06. (r/m3);
(Py - HWKHWUIA KOHLIEHTPAUMOHHLIN Mpefen pacrnpocTpaHeHWsi MriamMeHn Mo CMecu ra3oobpasHoro
roproYero BeLlecTsa ¢ Bo3ayxoMm, % 06. (r/m?3);

?0, - MMHMManbHoe B3pbIBOONAcHOe cofepxaHue Kucriopoaa B roproden cmecu, % 06.;
©0,,6e3 - GesonacHas KOHLEHTPaLMsA Kucriopoaa B roptoyen cmecu, % 06.;

P¢ - MuHMManbHas donermaTuanpytoLLas KoHLeHTpauus dnermatusatopa, % 06.;
P¢,6e3 - Oe3onacHas rermaTmanpyloLlas KoHUeHTpaumsa dnermaTtmnsartopa, % o0.;

H CLs, - NOKa3aTerb TOKCMYHOCTU NPOAYKTOB FOpeHNs Matepuana, r/m> ;

HKIMP - HWKHUA KOHLEHTPAUMOHHbBIN Npeaen pacnpoCTpaHeHUs NiamMmeHu, rm3;

P

Tnax - MaKCUManbHOE AaBrneHue B3pbiBa Mbiny, Ma;
(dP/ dt) max - MakcumarnbHas CKOPOCTb HapacTaHusi AaBMeHust B3pbiBa asapos3asecu, Ma/c;

U, - HopmanbHasi ckopoCTb pacnpoCTpaHeH!st MNameHu, M/c;

MBCK - MmuHMManbsHoe B3pbiBOOMNacHOe coaepkaHue kucnopoaa, % o06.;
HT[, - HopmaTnBHasa TEXHUYECKas JOKYMEHTaLUS.

5 OCHOBHbIe HOPMaTMBHbIE NONOXEHUs

5.1 lNokasaTenu NoXapoB3pbIBOONACHOCTU BELLECTB 1 MaTepuarnoB ONpeaensioT:

- C LUenbio Nony4YyeHnst UCXOAHbIX AaHHbIX AN 3a4ay MaTeMaTtu4eckoro MogennupoBaHus noxapa, ans
pa3paboTkn cuctem MPOTUBOMOXAPHOW 3alUuThbl, NMPEAOTBpAaLLEHMS MoXapa U B3pbiBa B COOTBETCTBUM C
TpeboBaHuamm TOCT 12.1.004, TOCT 12.1.010 wn MY3 [9]; npu knaccudurkaumm OMacHbIX rpPy30B B
cootBeTcTBUM ¢ TOCT 19433;

- Ons Bblibopa kaTeropMm NoOMELLEHUIN, 30aHUA N COOPYXXEHUN, a TakKe HapyXHbIX YCTAHOBOK MO
B3pPbIBOMOXaPHOW N NOXXapHOW OMacHOCTMU;

- ANS noaTBepXOeHMs COOTBETCTBUS BELWECTB W matepuanoB TpebOoBaHWSM  MOXapHOW
Be3onacHoCTH, UX KraccuguKkaumm 1 yCTaHOBIEHUST obnacTen NpUMEHEHNS;

- NS BKIMOYEHMS B TEXHUYECKYHO U COMPOBOANTENBbHYIO JOKYMEHTALMIO.

5.2 TloxapoB3pblBOONACHOCTb BELWIECTB W MaTepuarioB oOnpeaensdeTca nokasatensMmu, Bblbop
KOTOpPbIX 3aBMCUT OT arperaTHOro COCTOsiHUSI BeLL,eCcTBa (MaTepuana) u ycrioBui ero NpUMeHeHus.

MeTogbl onpegeneHnss nokasaTernen MNPUMEHSIOT O  CTPOUTENbHBLIX MatepuanioB no Mepe
YCTaHOBMEHMS KracCcudUKauum 3aTMxX nokasaTenemn n BBEAEHMS MO HUM HOPMAaTUBHbIX TpeboBaHW.

5.3 Tllpn onpegeneHMnM noOXapoB3pbIBOONACHOCTN BELLECTB W MaTepuanoB pasnuyaloT. rasbl,
XWOKOCTU, TBEPAbIE BELLECTBA N Matepuarnbl, Mbin.

54 HomeHknaTypa nokasartenew n nx NPYMEHSAEMOCTb ans XapaKTepUCTUKM
MoXXapoB3pbIBOOMACHOCTM BELLECTB M MaTepmarnos npueegeHsl B Tabnuuax 5.1-5.3.

Tabnuua 5.1 - lNokasartenu, xapakrepusyoLwme BellecTBO (MaTepuan) kak obragatensi onpegeneHHbIX
NHAMBUAOYanbHbIX MOXapo- U B3PbIBOOMACHLIX CBONCTB (MepBas rpynna)

MNokaszatenu I'IO)KapHOI7I OonacHoCTn EanHnua BewectBa n MaTtepuanbl B pa3fimMdyHOM Mbinn
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n3mMepeHus arperaTHOM COCTOSIHUM
raso- Xngkue TBEpAble
ob6pasHble
[pynna roptoyectun + + + +
MakcumansHoe gaBneHvie B3pbiBa Ma + + - +
MakcumanbHas CKOpOoCTb HapacTaHust Ma/c + + - +
[AaBneHuns B3pbiBa
JInHenHasi ckopoCTb pacnpocTpaHeHus m/c - - + -
nnameHun
HopmarnbHasi cKopoCTb pacnpocTpaHeHus m/c + + - +
nnameHun
TemnepaTypa BocnnameHeHus °C - + + +
TemnepaTypa BCMbILWKK °C - + - -
TemnepaTypa caMOBOCNIaMEHEHMS °C + + + +
TemnepaTypa TrneHus °C - - + +
TemnepaTypHble npegenbl pacnpocTpaHeHns °C - + - -
nnameHn (BocnnaMeHeHus)
Tennota cropaHus MLIDK/kr + + + +
KoadhdpmumeHT apimoobpasoBaHus w2 Jkr - - + -
MokasaTenb TOKCUYHOCTM NPOAYKTOB rOPEHUS - - + -
NONMMEpPHbIX MaTepnanos

Mpumeyanusa k Tabnuue 5.1

1 3Hak "+" 0603Ha4YaeT NPUMEHSIEMOCTb, 3HaK "-" - HEMPMMEHAEMOCTb NokasaTensi.

2 Kpome ykasaHHbIX MoOKasaTenen, [[onyckaeTcsa WCnonb3oBaTb Apyrne, 0Oonee AeTtanbHO
XapakTepusytoLLme NoXxapoB3pbIBOONACHOCTb BELLECTB U MaTepuarnos.

3 MNMepeas rpynna nokasaTenen Heobxoanma:

- MPX KaTeropupoBaHMmM HapPYXXHbIX YCTAaHOBOK MO B3PbIBOMOXAPHOW OMacHOCTY;

- NPV KaTeropupoBaHNN NOXapHOM OMNACHOCTM MOMELLEHUN;

- Mpu Knaccudmrkaumm n onpeaeneHnn obrnactn NpMMeHeHNs BELWECTB U MaTepuaros;

- MpM MaTeEMaTM4YECKOM MOLENMPOBaHUN MOXKapa B 34aHUN (COOPYXKEHUMN).

4 TemnepaTypa BCMbILKA MOXET onpefensatbcd AN TBepAblX BELLeCTB, KOTOPble MO YCOBUSAM
TEXHONorMM obpaLLatoTCa HarpeTbiMM 40 PACMaBNEeHHOTO UITM Pa3XXKEHHOTO COCTOSHMS.

5 3HayeHua TennoTel cropaHus MOryT OblTb MOMyYeHbl 3KCMEPUMEHTarbHbIMU MO0 pacveTHbIMM
MeToAaMu, U3NOXEeHHbIMU B HaLMOHaNbHbIX U MeXOyHapoaHbIX cTaHaapTax, [7], a Takke ns oduumanbHO
0ony6GrMKOBaHHbIX CMPaBOYHbIX AaHHbIX.

5.5 lMokasaTenn, HeobOXxoouMbIE M [OCTATOYHbIE AN XapaKTEPUCTUKU MOXapoB3pPbIBOOMACHOCTH
BELLECTB M MaTepuarnioB B YCMOBUSIX MPOU3BOACTBA, MNepepaboTku, TPaAHCMOPTUPOBAHUSA W XPaHEHWs,
onpenenseT pa3paboTymk cucteMbl obecneveHnst NoxapoB3apbiBoGe3onacHOCTN obbekTa nnmn paspaboTumk
CTaHJapTa U TEXHUYECKOW AOKYMEHTALMM Ha BELLEeCTBO (MaTtepuan).

Tabnuua 5.2 - lNokasatenu (KpUTepuu), XapakTepu3ylollmMe YCNOBMS PacrnpoCTpaHEHUA Mnoxapa u €ero
nocneacTeus (BTopas rpynna)

MNokaszatenu no>|<apH0|7| OonacHoCTn EanHnua BewectBa n MaTtepuanbl B pa3fimMdyHOM Mbinn
n3amepeHuna arperatHomMm COCTOoAHUN

raso- Xngkune TBepable
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ob6pasHble

Manyyatowias cnocobHOCTb NrameHu - + + -

NHaekc B3pbIBOMNOXapoonacHoCTH MNa-m/c - - - +

WHpekc pacnpocTpaHeHua nnamMmeHun - - + -

KucnopogHsin nHaexkc % 00. - - + -

MakcumarbHasi CKopoCTb pacnpoCTpaHeHus m/c - + - -
nnameHn BOOMb NOBEPXHOCTU roproYed
XKNIOKOCTU

KoHueHTpaunoHHbI npegen Anddy3noHHOro % 06. + + - -
ropeHus ra3oBbIX CMECel B BO3yxe

MpenenbHas ckopocTb CpbiBa m/c + + - -
AnddysmoHHoro cakena

CnocobHOCTb K 3K30TEPMUYECKOMY + + + +
Pa3noXeHuto

bHaAdA M BasA CK Tb BbIl HUA - - + -
YaenbHas MaccoBasi CKopoc opa k(M2 -c)

Mpumeyvanus k Tabnuue 5.2

1 3Hak "+" 0603HaYaeT NPUMEHSIEMOCTb, 3HaK "-" - HEMPMMEHAEMOCTb NokasaTensi.

2 Kpome ykasaHHbIX, [OMyCKaeTcsl wucnonb3oBaTb Apyrne nokasaTtenu, 6onee pgetanbHO
XapakTepusyLLne NoXapoB3pbIBOOMNACHOCTb BELLECTB M MaTeEpUasnos.

3 BTtopas rpynna nokasatenen (COBMECTHO C NepBOK rpynnomn) Heobxoamma:

- ANsi KnaccudmrKaunm BeLLECTB U MaTepranos;

- ANsi onpeaeneHns BEPOSTHOCTM BO3AENCTBUSI ONACHbIX (hakTOpoB Noxapa;

- ANs onpefeneHusi BEpPOSiTHOCTU BO3HWKHOBEHWS MOXapa, B3pbiBa B 34aHUM, Ha obbekTax u
Hapy>XHbIX YCTaHOBKAaX.
Tabnmua 5.3 - [lokasatenu (kpuTepun), Heobxoaumble nOnsi pa3paboTKM MeponpuaTU, KoTopble
HanpaeneHbl Ha BbIOOP M OOOCHOBaHME OPraHM3aUMOHHO-TEXHUYECKUX W WHXEHEPHbIX peLUeHui no
obecneyeHnto NoXxxapo- 1 B3pbIBOOE30NacHOCTU U3LENWIA, 34aHNA, TEXHONOMMYECKUX MPOLECCOB N 06 bEKTOB
(TpeTbsa rpynna)

MokasaTenu noXxapHoW onacHoOCTU EanHnua BewlecTtBa 1 maTepuansl B pasnuiHOM Mbinn
N3MepeHns arperatHOM COCTOSIHUM
raso- Xngkne TBEpaOble
obpasHble
MuHumanbHas dnermaTnsupyroLas % 06. + + - +
KOHLIEHTpauus razoobpasHoro
dnermaTnsatopa
MuHUManbHas 3HepPrusa 3aXnraHms Ik + + - +
MuHMManbHOe B3pbiBOOMACHOE coaepXaHue % 06. + + - +
Kucnopoaa
KoachdpmumeHT apimoobpasoBaHust M2 /kr - - + -
MokasaTenb TOKCUYHOCTM NPOAYKTOB rOPEHUS w3 - - + -
BesonacHbIi 3kcnepyMeHTanbHbIN MM + + - +

MaKcumarnbHbIN 3a30p
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BblaeneHne TOKCUYHbIX NPOAYKTOB ropeHuna ¢ Kr/Kr - + + -
€AnHUUbI MacCbl ropro4yero

KoHLeHTpauMoHHbIe N bl + + - +
OHLIEHTPaLMO € npeae % 00., Kr/m 3

pacnpocTpaHeHusi nnameHu

(BOCnnameHeHus) B ra3ax v napax, B Nbinsix

CnocobHOCTb B3pbIBaTLCS U rOpeTb Npu + + + +
B3aMMOLAENCTBMM C BOOOW, KNCITIOPOAOM
BO34yxa U ApyrMMmu BelecTsamm

CnocoBHOCTbL K BOCnnaMmeHeHu o npu + + - R
aanabaTnUyecKkoM cKaTum

CnocoBHOCTL K CAaMOBO3rOpaHmio - - + +

MoTpebneHue kncnopoaa Ha eguHULY Macchl Kr/Kr - + + -
roptoyero

CkopocCTb HapacTaHus AaBneHus B3pbiBa Malc + + - +

VHaekc B3pbIBONOXapoonacHOCTH Ma-m/c - - - +

5.6 [Ona obecneyeHns noxapoB3pblBOGE30ONACHOCTM MpPOLECCOB Mpou3BoAcTBa, nepepaboTky,
XpaHeHUst W TPaHCMOPTMPOBaHUSI BELLECTB M MaTepuanoB HeobXoOMMO [JaHHble O MoKasaTensix
NOXapOB3PbIBOOMACHOCTM BELLECTB M MaTepuarnoB MUCMonb3oBaTb C KoadduumeHTamm Ge3onacHoCTH,
npueeneHHbIMU B Tabnuue 5.4.

Tabnuua 5.4 - Ycnosus noxapoB3pbiBOGE30MaCHOCTM NPU UCMOMb30BaHMU BELLECTB U MaTtepuanos

Cnocob npegoTBpalleHnst noxapa, PernameHTnpyembin YcnoBua noxxapoB3pbiBo6e30nacHOCTH
B3pbiBa napamertp
MpepoTBpaLleHme obpasoBaHus
ropioveit cpemp Or6es @r,6es He meHee 0,9 (P -0,7 R)
Pop,6e3 Pr,6es He 6oree 1,1 (Py; +0,7 R)
?0, 6e3 P,6e3 He Bonee 1,1 (P, +0,7 R)

?0, 6e3 He menee 0,9 (PO, -0,7R)

OrpaHunyeHne BOCNNaMeHAEeMOCTU U1 [oployecTb BelllecTBa loptoyecTb BellecTBa (MaTepuana) He
roptodecTy BelLecTB U MaTepuanos (maTepuana) JAomkHa BbITb 6ornee pernameHTUPOBaHHOM
KH;[ KH;[ He veHee KU
thn, I thn, Il He MeHee IBCH,(S.T) -35°C
MpenoTBpalleHre obpa3oBaHNs B
pepoTBpati P Wees Wees e menee 0,4 Winin

roptoydert cpeae (Unu BHECEHWS B
Hee) UCTOYHUKOB 3aXWUraHus

503 He MeHee 0,8 Ipy

5e3 He MeHee 0,8 [
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6 MeTop, JKCNnepnmMmeHTanbHOro onpeaeneHud rpynnbl HEropr4Ynx TBepAabiX BelweCcTB U
mMaTepuanoB

6.1 OcHOBHbIe NONOXeHus

MeTon wcnbiTaHUs npegHasHavyeH fnsi OTHECEeHMs! TBepAbIX BeELEeCTB W martepuanoB (3a
UCKITIOMEHNEM CTPOUTENBHBIX W OTAENOYHbIX MaTepuaroB) K rpynne Heroproymnx U COOTBETCTBYET CTaHOapTy
[6].

MeTon npUMeHSIOT 4Ns O4HOPOAHbLIX M KOMOMHUPOBAHHLIX MaTepuanos.

MeToa MOXeT ucCnonb3oBaTbCs OMs MHOrOCMNOWHbIX MatepuanoB. B aTtoMm cnyyae uvcnbiTaHUS
NPOBOAAT ONS KaXk4oro crnosl, coctaBnsiiollero martepuan. Ecnm xoTa Obl 0guMH M3 CroeB OTHOCUTCA K
roptoYMM, TO BECb MHOFOCIONHbIA MaTepuarn cnegyeT cinTaTb roprovmM.

6.2 UcnbiTaTenbHOe 06opyaoBaHue

6.2.1 B HWXecneayoLem onucaHum UcnbiTaTenbHOro 060pyaoBaHNsa BCe pa3mepbl, 33 UCKITHYEHEM
NpUBEAEHHbIX C AOMYyCKaMK, SABAATCS HOMUHANbHbLIMMN.

6.2.2 YcTaHoBKa AN UCMbITaHWA (CM. PUCYHOK 6.1) cocTouT 13 Tpyb4yaTol neum (Cm. pucyHok 6.2),
MOMELLIEHHON B TENMOU3ONMPYIOLLYHO cpefy; KoHycooOpasHoro crtabunu3atopa BO3AYLUHOMO MOTOKa;
3alUMTHOrO 3KpaHa, obecneumBatoLiero TAry; gepxartens obpasua (cM. pucyHok 6.3) n ycTpoincTBa gns
nepeMeLleHust oepxatens obpasua; CTOMKN, Ha KOTOPOW MOHTUPYETCS MNeYb.




I'OCT 12.1.044-2018 Cucrema crannapros 6e3onacHocti Tpyna (CCBT). IToxapoB3peIBOOIACHOCTh BENIECTB U MaTepuanoB. HomeHkiatypa
IoKa3aTelell 1 MeTobl ux onpenenenus (c [Tonpaskoif)
Ipumensiemes c 01.05.2019

Crpanuna 11

L)

-4
=
[33]
-
o

345
) /
/ 120
?‘
AR

—5 e X
| Mo 13
4 | ;.fa 3

@ATh :
3_,-"'/#: I:-: ./_ :
| ;}:ﬂ ~._15
N
l—bN12200 16
)
N
2 N
N
B \.\. 25
1 N 17
N
i I
1 18
I
[
11
o I
E 11
i
I
@10 H -
§ @400 N

1 - cTonka; 2 - nsonsaums; 3 - NOPOLIOK MarHe3un; 4 - Tpybyartas nedb; 5 - HarpeBaTenbHbIE 31EMEHTHI NeYy;
6 - 3alLMTHBLIN 3KpaH; 7 - CTePXEHb U3 XaponpoYHOW CTann ANa yCTaHOBKM YCTPOUCTBA; 8 - orpaHuynTens; 9
- TepMonapbl ANs U3MEpPEHNs TEMNEpPaTypbl B reOMETPUYECKOM LIEHTPE 06pasLia u Ha NOBEPXHOCTH
obpasua (npoussonbHbie); 10 - TpyOka n3 HepxxaBetowen ctanu; 11 - gepxaTtens obpasua; 12 - tepmonapa
neyn; 13 - BHELLHSAA U30nMpoBaHHas cTeHKa (KoxXyx); 14 - Hanpasnstowwme; 15 - uemeHT ¢ gobaBneHnem
MUWHepanbHOro BONOKHA; 16 - npoknagka; 17 - ctabunmsaTtop BO34yLIHOMO MNOTOKA; 18 - 3KpaH BbITSHKKN
(MeTannmMyecknn nNucr)

PucyHok 6.1 - O0Wwmii BUA yCTaHOBKU AN ONPEAENEHUs rpynnbl HErOPHOYMX TBEPAbIX BELLECTB U
MaTtepuanos

6.2.3 MNeyb npeacTasnsaeT cobon Tpyby M3 OrHeynopHOro Matepuana nnoTHocTbo (2800+300) Kr/m?.
PekomeHnayembIi COCTaB OrHEYynopHOro MaTtepuana TpybuaTon neun npueBegeH B Tabnuue 6.1. BoeicoTa
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Tpy6bl paBHa (150+1) MM, BHyTpeHHU auameTp - (75+1) MM, TonwmHa cteHku - (10+1) mm. Onsa dukcauum
HarpeBaTenbHOro aNeMeHTa UCNorb3yeTCs OrHeyNnopHbIN LIEMEHTHbIN MaTepuan. OOLas TonwmHa CTEHKM C
y4eTOM OrHeynopHOro LLeMeHTHOro crnosa gofmkHa CoCTaBnATb He 6onee 15 mm.
Tabnuua 6.1 - PekoMeHOyeMbI COCTaB OrHEYNoOpHOro MaTepuana Tpyb4yaTon neun

Matepuan CopepxaHue, %

Mnurosem (Al,O3) Bonee 89,00

UNnN KPEMHE3EM U TTIMHO3EM (Si02 , A1203) Bonee 98,00

Oxena xenesa (ll) Fe;0; Menee 0,45
Avokena Tutana (T105) Menee 0,25
Okenn mapranua (Mn30y4) Menee 0,10
Cneabl ApyrMx okcuaoBs (Kanuvs, HaTpust, Kanbunsa U MarHust) OcTanbHoe

6.2.4 HarpeBaTesnbHbIA SNEMEHT PEKOMEHAYETCSA U3roTaBnmBaTh M3 HUKeNb-xpomoBon (80/20) neHThbI
wmpuHon 3,0 Mm m TonwuHom 0,2 mMm. Ero omkcmpytoT Ha NOBEPXHOCTM TpyBuaTon Neyn B COOTBETCTBUU C
pUCyHKoM 6.2.

MpumeyaHne - BO3MOXHO  MCMONb30OBaHME  AHANOIMYHOIO  HarpeBaTENbHOrO  3MEMEHTA,
obecneumnBaroLLero TeMnepaTypHbii PEXUM B COOTBETCTBMM C 6.4.3 1 yaoBneTopsollero TpeboBaHmam
6.4.4 n 6.4.5, Hanpumep npoBosiokn mapkn X20H80-H (TOCT 12766.1) anametpom (0,9+0,1) mm.
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1 - TpybyaTtas neyb; 2 - HarpeBaTesnbHbIN 3N1IEMEHT
PucyHok 6.2 - Cxema pasMeLLeHns HarpeBaTenbHOro arieMeHTa TpybyaTon neun
6.2.5 TpybuaTtasa neyb 4 (CM. pUCyHOK 6.1) yCcTaHaBnNMBaeTCs B LIEHTPE 3arnofIHEHHOro N30NMPYOLLINM
MaTtepuanom koxyxa 13 (HapyxHbin guameTtp paBeH 200 MM, BbicoTa paBHa 150 MM, TOMWMHA CTEHKU
paBHa 10 mMM). BepxHAS M HWKHAST 4YacTM KOXyxa OrpaHuMYeHbl MracTMHaMu, WMENLWUMU U3HYTPU
yrnybnexua ans duvkcaumm TopuoB TpybyaTon neun. MpocTpaHCTBO Mexay TpyO4yaTom Meybko U CTEHKaMMU

KOXyXa [151 TeNMNOM30SISILMM 3aMOMHSIOT MOPOLLKOOGPA3HBLIM OKCVUAOM MarHusi MIOTHOCTbIO (14020) kr/im3

MNpumeyanne - BO3MOXHO WCMOMb3OBaHWE APYrUX  TEMIOM3ONALMOHHBIX — Matepuanos C
aHanorM4YHbLIM1 CBOMCTBAMMU.

6.2.6 HwxHIo YyacTb TpybGyaTon neum repMeTUYHO COEAMHSAIOT C KOHYCOOOpasHbIM CTabunmsaTopom
BO3QYLUHOro notoka AnuHonm He meHee 500 mm. BHyTpeHHWMIA anameTp ctabunmsatopa coctaBnseT (7511)
MM B BepxHen vactu, (10,0£0,5) mm - B HWxKHen yactn. Ctabunumaatop M3roTaBnmueBaloT M3 NMCTOBOW CTanu
TonuwuHon 1 MM. BHyTpeHHSs MOBepXHOCTb cTabunu3atopa AoipkHa ObiTb OTnonvpoBaHa. BepxHioo
MonoBuHy ctabunusatopa W30nMpPYHT C HAPY>KHOW CTOPOHbI CIIOEM TEMIIOU3OMSLMOHHOIO Martepuana ms
MUWHepasbHOro BOSTIOKHA TOMLWMHOW He MeHee 25 mm TennonpoBogHocTeo (0,04+0,01) B1/(m-K) npn 20°C.

6.2.7 BepxHo yactb TpybyaTon neun 4 oGopyayltoT 3aliMTHbIM 3KPaHOM 6 M3 NIMCTOBOW CTanu
TonuwuHon 1 MM, Bbicoton 50 MM ¢ oTBepcTUEM auameTpom (75+1) Mm. BHyTpEeHHIOK NOBEPXHOCTb dKpaHa
N COEOVHUTENbHBIN LWOB C TpybyaToh nedbio obpabaTbiBaloT [0 MOMYYEHUS [NaAKON MOBEPXHOCTU.
HapyxHylo 4acTb W30NUPYIOT COEM TEMMOM3ONALMOHHONO Martepuana M3 MUHepanbHOro BOJIOKHA
TonuwuHon 25 mm TennonposogHocTeio (0,04+0,01) B1/(m-K) npn 20°C.

6.2.8 bnok, coctoAwmn ns Tpybyatonm neum 4, koHycoobpasHoro crtabunmsatopa 17 v 3aWwuTHOrO
3KpaHa 6, MOHTMPYIOT Ha CcToMKe 1, 060pyaAOBaHHON OCHOBAHMEM U 3KPAHOM BbITSDKKMA 18 U3 NMCTOBOW CTanm
ONS 3alWUTbl HWXKHEN 4acTu KOHycooOpasHOro crabunuaatopa OT HamnpaBneHHbIX BO3OYLUHbIX MOTOKOB.
BbicoTa akpaHa BbITSXKKM COCTABMSET HE MeHee 550 MM, pacCTOSIHME OT HWXKHEN 4YacTu KOHYCOOOpasHOro
cTabunmnsaTtopa 4O OCHOBAHUS CTOMKN paBHO 250 MM.

6.2.9 [ns HabnogeHus 3a noBegeHneM obOpasua B Mpouecce WUCMbITaHWA  Hag  Meuvbto
yCTaHaBMNMBaeTCs 3epkarno.

6.2.10 YcraHoBKy cnegyet pasMellatb Tak, YTOObl CONHEYHOE, a Takke Apyrve Buabl CBETOBOMO
N3Mny4yeHunsi, He BNUSINKN Ha HabnaeHne 3a nosegeHnem obpasua B NeYn B NPOLIECCE UCTbITAHUS.

6.2.11 OepxaTenb obpasua nokasaH Ha pucyHke 6.3. MI3roTaBnmBaloT €ro 13 >XapoCTOMKON CTanbHOW
npoBofokn Auametpom 1,5 MM, gepxatenb OOMKEH MMETb LMIMHApUYEcKyto dopmy. OcHoBaHvem
aepxxaTtens siBMseTCs CeTKa U3 TOHKOW CTanbHOW >XapOCTONKON NpoBONokn. Beicota aepxatens (5012) mm,
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anameTtp 47 mMm. Macca pgepxartens coctaenset (15+2) r. Jepxartenb obpasua nogBelleH Ha TpyOke w3
HepXaBewLlen crtanu C BHEWHUM ANaMETPOM 6 MM W BHYTPEHHUM - 4 MM. KOHCTpyKUMSA OepxaTtens
obpasLa No3BoNSET XEeCTKO (hMKCMPOBaTL Er0 B YCTPOWCTBE ANS NEPEMELLEHNS.
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T - TepmoanekTpuyeckuit npeobpasoBaTenb ANs U3MEpeHUst TEMMepaTypbl BHyTpu obpasua; 1s -

TEPMO3NEKTPUYECKNA Npeobpa3oBaTenb A1 U3MEPEHUS TeMNepaTypbl Ha NOBEPXHOCTU obpa3sua; 1 -
TpyOKa M3 )XapoCTONKoN cTanu; 2 - ceTka (pa3mep s4venku 0,9 mm, aAnameTp nposorioku 0,4 mm)
PucyHok 6.3 - [epxatens obpasua

[nsa cbinyynx BewecTB AepxaTtenb odpasua, U3roTOBMEHHbIV U3 CETKU C pa3Mepamu sveek He bonee
1,0 MM (maTepuan ceTkum - MPOBOMOKA W3 XapocTowkon cTanu guametpom 0,55 mm), JOmMkeH MMeTb
uunuHapudeckyto popmy Bbicoton (50+2) mm, gnameTpom 45 mm.

6.2.12 YCTPOWCTBO ANs nepemeLleHns aepxarens obpasua COCTOUT U3 MeTamnnn4eckux CTepXXHen 7,
YCTaHOBIEHHbIX B Hanpaensowmne 14 no 60KoBbIM CTOpOHaM Koxxyxa 13 (cM. pucyHok 6.1). YcTponcTBo ans
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nepemMelleHuss gepxartens obecrneymBaeT MMaBHOE €ro OBWKEHME NO OCKM TpyOGuaToM Meyunm U KEeCTKyto
hUKcaLmio B reOMETPUYECKOM LIEHTPE MeYu.

6.2.13 [na wn3mepeHus TemnepaTtypbl MpWU MWCNbITAHUA MaTepuanoB W KanubpOBKM YCTaHOBKM
NCMonb3ylT TEpPMOANEKTpuyeckne npeobpasosatenu Tmna TXA ¢ AMameTpoM TEPMO3NEKTPoaoB He bonee
0,5 MM, cnai M3onNMpoBaHHbIN, ¢ Anana3oHom uamepeHust ot 0 oo 1300°C Bkntod., He Bonee 2 knacca
TouHoCTU. TepmoanekTpuyeckMe npeobpasoBaTeny OOMKHbI UMETb 3aALUUTHBIA KOXYX W3 HepaBeloLlew
ctanu guameTtpom (1,61+0,1) mm.

6.2.14 TlevyHoW TepmoaneKkTpuyeckuii npeobpasoBaTenb YcCTaHaBMMBaeTcs W (UKCUPYeETCA B
HanpaBnsioLLlen Tpyoke, NPUKPENEHHON K 3aLUMTHOMY 3KpaHy, TakMum obpa3om, YTOObl ero ropsuuii cnan
Haxoguncs Ha cepeguHe BbICOTbl TpybyaTom neun Ha pacctosHum (10,0+0,5) mm oT ee crteHku. [Ons

YCTaAHOBKM M KOHTPONS TEPMO3MEKTpUYEcKoro npeobpasoBaTtensi B yka3aHHOM MOMOXEHWN UCMONb3yeTcs
WabnoH (CM. pUCcyHok 6.4).

N
A
1
1\\] [/_ 22
el
|
?ﬁlfﬂ A i
@y ; -
@2 _ .
-1 4
o | -
=
(]
20
40

1 - AepeBsiHHasA pyyka; 2 - CBapHOM LUOB
PucyHok 6.4 - LLIabnoH 4ns ycTaHOBKU M KOHTPOISA MEYHOrO TEPMO3NEKTpUYeckoro npeobpasosarens

6.2.15 TepmoanekTpuyeckuin npeobpasoBaTtenb O U3MEpeHust TemnepaTtypbl BHyTpyM obpasua
yCTaHaBNMBaeTCs B TPYOKy M3 KapOCTOWKOW CTanu TakMuMm obpasom, 4YTOObl ero ropsiunii cna Haxoawrcs B
reoMeTpUYECKOM LIEHTpe obpasLia.

6.2.16 TepmoanekTpuyeckun npeobpasoBaTenb Ons U3MEPEHWs TemnepaTtypbl Ha MOBEPXHOCTU
obpasua ycTaHaBnMBaeTCs  AWaMETParibHO  MPOTUBOMOMIOXKHO  MEYHOMY  TEPMO3INEKTPUYECKOMY
npeobpasoBaTento Takum 06pa3oM, YTOObI Ero ropsiumiA cnam ¢ Havana UCMblTaHWUs Haxoawrcsl Ha cepeanHe
BbICOTbI 0Opas3La B NIIOTHOM KOHTAKTE C €ro NOBEPXHOCTbLIO (CM. PUCYHOK 6.5).
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TF - NEeYHON TEPMOINEKTPUYECKNI NpeobpasoBaTens; Te- TEepMOSfeKTpuyeckmin npeobpasoBatens Ans

N3MepeHust TemnepaTypbl BHYTpU 06pasua; 1 - TepMOaneKkTpuyeckuin npeobpasoBaTtenb Ans U3MEPEHUS

TemnepaTypbl Ha NOBEPXHOCTK obpasua; 1 - cTeHka TpybyaTon neuu; 2 - cepeanHa BbICOTbl MOCTOSHHOM
TEeMnepaTypHON 30HbI; 3 - TEPMO3reKTpnyYeckne npeobpasoBaTeny B 3aLLMTHOM KOXYyXe; 4 - TOUKa KOHTaKTa
TEPMO3NEKTPUYECKOro NnpeobpasoBaTens ¢ maTtepvarnomM
PucyHok 6.5 - PacnonoxeHue obpasua ¢ TepMO3feKTpUYECcKMMn NpeobpasoBaTtensamMmm B TpyoyaTon neum

6.2.17 TlpuHUMNManbHasa arekTpuYeckass CxXema YCTaHOBKM C U3MepUTENbHbIMM npubopamm
npueBeneHa Ha pucyHke 6.6.
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1 - ctabunusaTtop HanpsbkeHust; 2 - TpaHcdopmaTop; 3 - amnepmeTp; 4 - TePMO3ITEKTPUYECKME
npeobpasoBaTteny; 5 - HarpeBaTeNbHbIA 3NIEMEHT; 6 - OKOHEYHbIE YCTPOWCTBA; 7 - KOMMEHCALMOHHbIN
NpoBoA; 8 - CPEACTBO N3MEPEHMSA TEMMEPATYPbI; 9 - perynsitop MOLHOCTH
PucyHok 6.6 - OnekTpryeckas cxema yCTaHOBKM

6.2.18 TMpu McCNbITAaHUSIX MCMOMb3YIOT CreaylLlne CpeacTsa M3mMepeHust U npubopbl KOHTpons 3a
YCITOBUSIMM OKPY>KatoLLiel cpeabl:

- CpefAcTBO M3MEPEHUs TeMnepaTtypbl ¢ guana3oHoM mamepeHust ot 0 go 1300°C Bkntoy., He Bonee
0,5 knacca To4YHOCTY;

- CPeACTBO U3MEPEHUS BpeMEHU (CekyHaomep) ¢ auanasoHoM uamepeHus ot 0 go 60 MUH 1 LieHoR
nenexna 0,2 c;

- ONS M3MEPEHUS JIMHEWHbIX pPa3MepoB WCMOMb3YT NMHENKY MeTannMyeckyld WUnuM pyreTky C
AunanasoHoM nsmepeHus ot 0 go 1000 mm n ueHon aenexHunsa 1 Mm;

- LWUTaHreHUnpKynb ¢ ananasoHom namepeHus ot 0 go 150 mm un ueHon genexms 0,1 mm;

- ONs 3aMepeHns Maccbl 06pasLIoB NCMOMb3YOT BECHI C Anana3oHom uamepenusi ot 10 go 1000 r, He
6onee Il (cpeaHero) knacca TOMHOCTY;

- 0N I3AMEPEHUss aTMOCHEPHOrO AABIEHNUSI UCMONb3YIT 6apoMeTp C Anana3oHoM Mamepenus ot 600
0o 800 MM pT.CT. 1 LleHon aeneHusa 1 Mm pT.CT.;

- ONSs N3MEPEHMsT BNaXXHOCTM BO3AyXa MCMOMNb3yHT MMIpoOMeTp ¢ Auana3oHoM namepeHus ot 20 go
93% (o1 15 go 40°C) u ueHon genenunsa 0,2.

6.3 O6pasubl Ana ucnbITaHUN

. 0
6.3.1 [Ina vcnblTaHuin roToBAT NATb 06pasLoB Mccredyemoro matepuana gnameTpoM (455 ) Mm,

TonwmHon (50+£2) mm. Ecnu TonwmHa uccnegyemoro maTtepuana coctaensieT meHee 50 mm, To obpasel
HabupalT U3 HECKONbKMX CroeB, 4ToObl obecneynTb Heobxogumyro TonwmHy. Cnou B 06pasue
pacnonaratT TOMbKO T[OPU3OHTaNbHO W MAOTHO COEAMHAT Mexay cobo cTanbHOW MPOBOSIOKOM
onameTtpom He 6onee 0,5 mm. Cnou B obpasue pacrnonaraloT Takmm obpasom, 4Tobbl pabounmn cnaw
TEPMO3NeKTpu4eckoro npeobpasoBaTtens, yCTaHOBMEHHOIO B cepeavHe obpasua, Haxogurcs BHYTPU Crios
MaTepuana, a He Ha rpaHuLle pasgerna Crioes.

O6pasubl 4OMKHbBI XapakTepr3oBaTb CpeaHMe CBONCTBA UCCeqyemMoro matepmana.

[nsa cbinyynx BewlecTB roToBAT NATb 0O6pa3LoB McCnegyemMoro matepuana, KoTopble MOMeLLalT B
KOP3MHOYKN LmMnuHapuyYeckon dopmbl, pasmepammn cornacHo 6.2.11, obbem kaxgoro obpasua AormKeH

cocTaBnsTh He MeHee 80 cm 3 .

6.3.2 B BepxHen yvactn obpasua OenalT OCeBOe OTBEpCTUE AMaMETpPOM 2 MM Afsl pasMeLLeHus
TepMoarnekTpuyeckoro npeobpasoBatensi. epen wucnbiTaHvem o6pasubl BbiAEPXKUBAT B CYLUUITBHOM
wkady npu Temnepartype (60+6)°C B TeueHme oT 20 oo 24 4 c nocnegywWwuM OXMaXOeHUeEM Uux Ao
TemnepaTtypbl OKpyXxatolern cpegbl. [onyckaeTcs KOHOAWLMOHMPOBaHWEe o6pasuoB B COOTBETCTBUM C
TpeboBaHnsmn HT[] Ha maTepnan.

6.3.3 lNocne KoHONLNOHNPOBaHMS ONPeaEnsT MacCy Kaxaoro obpasua ¢ NorpellHOCTbIO N3MEpPEHMS
He 6onee 0,1 .

6.4 NMoaroToBKa yCTaHOBKU K UCTbITAHUAM

6.4.1 YpanuTe gepxatenb obpasua nu3 Tpyddarton neuun. NpokoHTponnpoBaTh pacnosioeHne neyHoro
TepMOaneKTpuyeckoro npeobpasoBaTens B COOTBETCTBUM C 6.2.14.

6.4.2 MNogkniounTb HarpeBaTemNbHbIA ANIEMEHT NeYN K UCTOYHWKY MUTaHWS B COOTBETCTBUM CO CXEMOW
(cm. pucyHok 6.6).

MpumevaHne - Hosyw TpybyaTyto neyb crnegyeTr nporpeBaTb MOCTENeHHO. PekomeHgyetcd
CcTyneH4yaTbin pexum Harpesa ¢ waroM 200°C 1 BbIEepKKOW B TeYEHME 2 Y NpY KaXaon TemnepaTtype.

6.4.3 YcTaHOBUTL CTabUNbHbIA TeMNepaTypHbIN pexuM B TpybuaTon neun. Ctabunusaumio cuntaroT
OOCTUrHyTOM Npun ycnoBun obecnedeHns Temnepatypbl B neun (75015)°C B TevueHune He meHee 10 muH. MMpu
3TOM OTKIOHEHME TeMnepaTypbl OT HOMMHANBHOIO 3HAa4YeHUs1 JAOMKHO ObiTb He Bonee 2°C B TeuveHue 10
MWH.

6.4.4 lMocne crabunusauum TpybyaTom neum (B cooTBeTCcTBMM C 6.4.3) n3mepseTca Temneparypa
CTEHKM neyn. 3amepbl NPOBOAAT MO TPEM paBHOyAaneHHbIM BepTuKanbHbIM ocaM. 1o kawgow ocu
TemnepaTypy M3MepSItOT B TPEX TOYKaX: Ha cepeauHe BbICOTbl TpybyaTon neum, Ha pacctosiHim 30 Mm BBEPX
n 30 MM BHM3 MO OCK. [INA M3MEpPEHUN UCMONb3YEeTCA CKaHMPYHOLLEE YCTPOWCTBO C TEPMOINEKTPUYECKUM
npeobpasoBatenem (cM. pucyHok 6.7). Tlpn wuamepenun criegyet obecnevvBaTb MIOTHBIN  KOHTAKT
TEPMO3NEKTPUYECKOro npeobpasoBaTtens Co CTeHKoW TpybuyaTon neum u hukcupoBaTb TemnepaTypHble
MoKasaHUs B KaXK4OW TOYKE NPW SOCTMKEHWUM CTabubHbIX MOKa3aHui npubopa B TEYEHNE HE MEHEE 5 MUH.

MpumevaHne - PekomeHOyeTcs WCMONb30BaTb TEPMOINEKTPUYECKUA npeobpasoBartenb Ans
n3MepeHnsi TemnepaTypbl NOBEPXHOCTW.

6.4.5 CpeaHss TemnepaTtypa CTeHkU TpybuyaTon neuu, paccuymTaHHas kak cpegHee apudmeTmyeckoe
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3Ha4yeHne BO BCEX TOYKaX, NepedncrieHHblx B 6.4.4, nomkHa ObiTb B agnanasoHe (835+10)°C. Temnepatypa
CTEHKM Tpyb4aToM Meudn MnopaepXKMBaeTCs B yKasaHHbIX Npedenax B TevyeHWe BCero BpemeHu paboThl
YCTaHOBKW.

N

b

T 22222 A

320

] A

1 - OFTHECTOMKMI CTanbHOW CTEPXKEHb; 2 - TEPMO3NEKTPMYECKU NpeobpasoBaTenb B 3aLUTHOM KOXyXe U3
rmuHo3emucToro gapdopa; 3 - cepebpsiHbIi Npunown; 4 - cTanbHas NpoBonokKa; 5 - kepamunyeckas Tpybka; 6
- ropsiYnin Crnown
PucyHok 6.7 - CkaHupytoLlee yCTPOMCTBO C TEPMOINEKTPUYECKMM NpeobpasoBaTenem

6.4.6 lNo 3aBepLieHnn cTabunusauum TemnepaTypbl NeYn B COOTBETCTBUM C 6.4.3 1 nMocne nNpoBepKu
TemnepaTypbl CTEHKM MeYN B COOTBETCTBMU C 6.4.4 naMepsAoT TemnepaTtypy neyn BAOMb €e LeHTparnbHOn
OCV CUMMETPUM, UCMONb3Ysi NEYHYO Tepmonapy no 6.2.18 n cooTBeTCTBYOWME NPUOOPLI ANA U3MEPEHUS U
permcTpaumm TemnepaTtypbl.

Mpouenypy naMepeHuss TemnepaTtypbl NeYn BAOSMb €€ LeHTPanbHON BEpTUKanbHOW OCU CUMMETPUM
HeobX0AMMO OCYLLECTBMATb, MCMOMNb3ysi COOTBETCTBYHOLEE YCTPOMCTBO MO3ULMOHUPOBAHUA A5 TOYHOro
pasMeLleHns neyHon Tepmonapbl. OpUEHTUPOM BEPTMKANbHOMO pa3MeLLleHUs [OMmKHa ObiTb BEpXHAsS
CTOpOHa MEAHOro LmnuHapa neyvHomn Tepmonapsi no 6.2.18.

CHavyana 3anucbiBalOT TemnepaTypy Meyn BOOMb €€ LEHTpanbHOM OCU B MOMOXEHUM,
COOTBETCTBYIOLLEM TOYKE HA CEPEAMHE BbICOThbI TPYObI Meyn.

OT 9TOro NOMNOXeHUs1 MEYHyY0 TepMonapy nepemeLLatoT B HanpaBneHun "BHMU3" MO3TaNHO, MaKCUMyM
yepes kaxable 10 MM, O OOCTMKEHUS HWXKHEN YacTu TpyObl MeYn u 3anucbiBatoT TEMNepaTypy nocre ee
CcTabunusaummn Ha Kaxaon nosvummn.

lMepemelyaloT NeyHyo TepMonapy B HanpasneHumn "BBepx” OT CaMOro HWXHENO MONOXEHNUst NO3TarnHo,
Makcumym 4vepes Kaxgble 10 MM, 4O OOCTWXKEHMS BEPXHEN YAacTU NEYM N 3anucbiBalOT TemrepaTypy nocrne
ee cTabunmsaumm Ha Kaxxgon nosuuun.

OT BepxHen YacTu nNeyn nepemMeLLaoT NeYHyo TepMonapy B HanpasneHun "BHM3" noatanHo, vyepes 10
MM [O Tex Mop, NMoka He [OCTUralT CEepeAMHHOM TOYKM Meyu, U 3anucbiBaloT Temnepatypy nocrne ee
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cTabmnmnsaumm Ha Kaxgon no3numm.

[Ona kaxgon nos3vumm 3anucbiBaloT OBE TeMnepartypbl: OOHY NpU nepemMelleHnn Beepx, a ApYyryw -
BHUS3.

3anucbiBatoT cpeanHee apmbmeTVNeCI(oe 3TUX 3HAYEHUN TemMnepartypbl 4epe3 COOTBETCTByloLlne
NPOMEXYTKN NepemMeLleHnA neYHomn TepmMonapbl.

Mo pe3ynbTataMm 3TUX M3MepeHVIl7I M pacyeToB CTPOUTCA 3aBUCUMOCTb U3MEHEHUA TemMnepatypbl
pr6an017| neym No BbiCOTE. JTa 3aBMCUMOCTb OOMMKHA HaXOAUTLCS B npegenax mexay MumnHmmarnbHbIMU

Tmin N MakCMMalbHbIMU Tmax 3aBNCUMOCTAMMN, OI'Ipe,CI,eJ'IﬂeMbIMVI no CJ'Ieﬂ,yPOLLI,MM cbopmynaM:
T = 541,653 +(5,901-x) — (0,067 - x*) + (3,375-10 % - x*) - (8,553-10 " - x*), (6.1)

Ty = 613,906 + (5,333 x) = (0,081-x%) + (5779107 - %) = (1,767-10° - x*),  (6.2)

roe X - BbiCOTa Neyvn, MM;
X =0 COOTBETCTBYET HWKHEN YaCTu Neyun.

pachnyeckasa oopma 3aBUCUMOCTEN Tmin 7] Tmax npuBeLeHa Ha pucyHke 6.8.

BepxHan 4acTs TpyoHaToR neyw
150

140 | ~ \,\

130 - \“ \

120 i \2
_ N

110 N

100 - 1\\ \
A
{ = )
el / | ]

/

o /
30 - /

i
20 -
a—
LI

10 =

HiekHAa yacTe TpyGuaTol neun
T T T T T[T T ]' T i T i T T ™
550 570 580 610 &30 650 BT0 690 710 730 750 770

Tenneparypa cTeHKM Nevw, °C

1 - HWKHWI Npegen, Tmini 2 - BEpXHUM npegen, Tmax
PucyHok 6.8 - TemnepatypHbie Npodunn CTEHKM TpybyaTon neun
[nckpeTHblE YNCTEHHBIE 3HAYEHUS 3TUX 3aBMCMMOCTEN NPUBELEHDbI B Tabnuvue 6.2.
Tabnuua 6.2 - [MCKPETHbIE [OMYCKaeMble YMCMEHHbIE 3HAYEHUS] MUWHMMAanbHbIX W MakCUMasbHbIX
Temnepatyp no BbicoTe TpybyaTon neyn BOosb ee BEPTUKANBbHON OCY CUMMETPUN

BbicoTa neun, mm )
Tmm ’ OC Tmax l OC
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145 639,4 671,0
135 663,5 697,5
125 682,8 716,1
115 697,9 728,9
105 709,3 737,4
95 717,3 742,8
85 721,8 745,9
75 722,7 747,0
65 719,6 746,0
55 7119 742,5
45 698,8 735,5
35 679,3 723,5
25 652,2 705,0
15 616,2 677,5

5 569,5 638,6

6.4.7 lpwn coOTBETCTBMU YCTaHOBKM TpeboBaHuam 6.4.4-6.4.5 kanubpoBKa CUMTAETCSH YCMELUHON W
YyCTaHOBKa MOXET ObITb AoNyLLeHa AN NPOBEAEHUS UCTIbITAHWIA.

Mpumeyanue - Onepauun, onucaHHble B 6.4.2-6.4.4 BKIOUMTENBHO, NMPOBOAATCA MPU BBEOEHUN B
SKCMNyaTaumilo HOBOW YCTaHOBKM, MpuM 3aMeHe TpybuyaTol ne4vu, HarpeBaTefibHOro anemMeHTa W
TENMON30MNSALMOHHOrO MaTepuana.

6.5 NpoBegeHne ncnbiTaHUM

6.5.1 NcnbiTaHnss JomKHbI MPOBOANTLCSA B NMOMeLLieHMM Npu Temnepatype (2315)°C 1 oTHOCUTENbHOM
BnaxHocTtun Bo3ayxa (50+£20)%.

6.5.2 Ypanutb gepxatenb obpasua 13 TpybyaTton neun, NPOKOHTPONMPOBATb PaCNoSIOXKEHNE NEYHOro
TEPMO3NEKTPMUYECKOro npeobpasoBaTtenss B COOTBETCTBMM C 6.3.14, BKIOYMTb WUCTOYHMK NUTAHUS W
YCTaHOBUTb CTabuUIbHbIN TEMNEPAaTYPHbINA PEXMM B NeYn B COOTBETCTBUM C 6.4.3.

6.5.3 MamepuTtb maccy obpasua, NOMEcTUTb €ro B AepXaTeflb, YCTaHOBUTb TEPMOINEKTpUYeckue
npeobpasoBaTenu B LIEHTPE N Ha MOBEPXHOCTM obpa3sua B COOTBETCTBUM C 6.3.15-6.3.16 BKNHOUUTENBHO.

MpumeyaHue - Macca o6pa3suoB 4O M NOCre UCnbiTaHWiA onpegenseTcsa ¢ TouHocTbio Ao 0,1 .

6.5.4 Beectn pgepxatens ¢ obpasuom B TpybyaTylo neye B cooTBeTCTBMM C  6.3.12.
MpogomkMTenbHOCTL onepaunm gormkHa ObiTb He 6onee 5 c.

6.5.5 B TeyeHne BpemMeHW BCEro WCMbITAHUA PErucTpupyroT MoKasaHUs TepMOSNEKTPUIECKNX
npeobpasoBatenen B Me4vu, B LEHTPE W Ha MOBEPXHOCTM obpasua v UKCUpYT (MpU  Hanuuum)
NPOAOIMKUTENBHOCTDL YCTONYMBOIO NilaMEHHOro ropeHusa obpasua.

6.5.6 VicnbiTaHne npekpalwaoT Npy AOCTWKEHUM TeMnepaTypHoro 6anaHca. TemnepaTypHbin 6anaHc
CUYUTaIOT JOCTUTHYTBLIM, ECMNIN TEMMEpaTypa B TOUKE PaCMOSIOKEHUS KaXKOOro U3 TpeX TEPMO3MEKTPUIECKNX
npeobpasoBarenen nameHsieTcs He 6onee 4yem Ha 2°C B TeveHne 10 MuH.

6.5.7 OepxaTenb ¢ obpasuoM M3BMekaT 13 TpybyaTon neum, obpasey, oxnaxgarT B SKCUKATOpe U
N3MepsIT ero maccy.

OcbinaBwmrecsa ¢ obpasLa Bo BpeMsi UK Mocne UChbiTaHusa parMeHTbl (MpoayKTbl kapOoHU3aumm,
305na u T.M.) cobuparoT, U3MEPSAIOT Maccy, U NOJTydeHHOe 3Ha4YeHne Macchbl OOaBMAT K 3HAYEHMIO MaccChl
obpasua nocne ucnbiTaHus.

6.5.8 Tllpu wucnbiTaHMM uKCUpyOT Bce HabnwdeHus, kacawwumecss nosedeHua obpasua, wu
PErMCTPUPYIOT Creayowmne nokasaTenu:

- Maccy obpasua 40 UcnbiTaHusa Hy, | T;

- Maccy obpasLia nocre ucnbiTaHna M, r;
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HavanbHylo TemnepaTypy neun I, , °C:

MakcumarbHylo Temnepatypy neun 1, , °C;

KOHeuHyto Temnepatypy neun 1, °C;

MaKcUMasbHYK0 TeMnepaTypy B LieHTpe o6pasua L , °C;

KOHEuHYIo TemMnepaTypy B LieHTpe obpa3sua ik, °C;

MaKcuUMarbHyt0 TeMnepaTypy NoBepxHOCT obpasLa Thom, °C;

KOHEYHY0 TeMnepaTypy NoBepxHOCTH obpasua Thox , °C;

NPOAOMKUTENBHOCTb YCTOMYMBOIO MNaMeHHOro ropeHust obpasua /., c.

6.6 OueHka pe3ynbTaToOB UCTbITaHUN
6.6.1 PaccuuTbiBaloT Ans kaxgoro obpasua M3MeHeHue TemnepaTypbl B Meyu, B LEHTPEe U Ha
noBepxHoOCTM obpasLa:
a) MI3MEeHeHWe TemnepaTypbl B NeYn

Tnn = THM - Tm{ ) (6.3)
6) U3MeHeHMe TemnepaTypbl B LieHTpe obpasLa

Tho = Tipn — Tk, (6.4)
B) MI3MEHEHVE TeMnepaTypbl Ha NOBEPXHOCTU 06GpasLa

Tno = THOM - THOK . (6.5)

6.6.2 PaccuutbiBaloT cpefHIiol0 apudMeTUdecKkyo BenuuuHy (no naTtn obpasuam) M3MeHeHus
TemnepaTypbl B Neyn, B LEHTPE 1 Ha NOBEpPXHOCTK obpasua.

6.6.3 PaccuutbiBaloT  cpegHioo  apudmeTmyeckyro BenuumHy (Mo naATM oBpasuam)
NPOAOIXUTENBHOCTN YCTOWYMBOIO NIAaMEHHOTO roOpPeHus.

6.6.4 PaccuntbiBatoT YMEHbLLUEHME MACChl A48 Kaxaoro obpasua (B npoueHTax oT HavanbHOW Macchl
obpasua) n onpeaensitoT CPeaHo apudMETUYECKYO BENMYNHY A58 NATM 00pasuoB.

6.6.5 MaTepuman OTHOCAT K rpynne Heropo4mx, ecrnm cobniofeHbl crieqyowme YCnoBus:

- cpegHee apudmeTnyeckoe M3MEHeHue TemnepaTtypbl B Neyvu, Uinm Ha NoBEepXHOCTW, UMM BHYTPU
obpasua He npesbiwaet 50°C;

- cpegHee apudmeTMyecKkoe 3Ha4YeHne NoTepu Maccol Ans natn obpasuos He npesbiwaeT 50% oT mx
cpegHero 3Ha4YeHus nepBoHavarnbHOM Macchbl NOCHE KOHOMLNOHMPOBaHWS;

- cpegHee apumMmeTnyeckoe 3Ha4yeHne nNpoaomKNTENBHOCTU YCTONYMBOIO ropeHnst naTn obpasuos He
npesbiwaeTt 10 c. Pe3ynbtatbl UCNbITaHM NSATM 06pasLIOB, B KOTOPbLIX MPOAOIKUTENBHOCTb YCTONYMBOIO
ropeHusi coctaBnsaeT meHee 10 ¢, MPUHMMALIOT paBHbIMU HYIHO.

6.7 OchopmneHme NpoToKona UCNbITaHUMN

B npoTtokorne ucnbiTaHni (CM. NpunoxeHme A) NpMBOAAT cnedyrowme gaHHbIe:

- 4aTty vcCnbITaHus;

- HaMMeHOBaHVe ucnbiTaTenbHoOW nabopatopuy;

- HaMMEHOBaHVe N agpec 3aKa34yuvka, U3rotoBuUTeNs (NocTasLLMKa) MaTepuana;

- YCroBWsi B MOMeLLleHMK (TemnepaTypa, °C; oTHoCcUTEeNbHas BIaXHOCTb, %; aTMocdepHoe AaBreHune,
kMa);

- HaMMeHoBaHVe MaTepuana, TOProByko MapKy, HOMep cTaHgapTa UM HOPMaTUBHOTO AOKYMEHTA;

- OnMcaHne MaTtepuvara C ykasaHMeM CocTaBa, Cnocoba M3roToBNEHUS U OPYTMX XapakTepUCTHK;

- HaMMEHOBaHWE KaXJoro marepuana, sIBNSALWErocss COCTAaBHOW 4acTbi0 WU3Oenus, C ykasaHuem
TONLWMHBI crosi U cnocoba kpenneHust (anst COOPHbIX ANEMEHTOB);

- pe3ynbTaTbl UCMbITaHUN (B COOTBETCTBUM C 6.5.8 1 6.6.1-6.6.4 BKNIOYMTENBHO);

- JOMoNHUTENbHbIE HabnaeHs (MoBeAeHNe MaTepuana Npu NCMbITaHUsX);

- cboTorpadhmio obpasLa 4o 1 Nocrne ucnbiTaHus (PEKOMEHOYEMOE);

- 3aKIIOYEHNE Mo pesynbTaTaM UCMbITaHUA C yKa3aHWEM, K KakoOW rpynne oTHocuTcA martepuan (K
FOPHOYNM UM HEFOPIOYMM);

- UCMONHUTENEN.

6.8 TpeboBaHusA 6e3onacHOCTU
WcnbiTaTenbHoe o6opygoBaHWe [ANs onpedeneHnst rpynnbl HEeroptounx martepuarnoB criegyet
yCTaHaBNuBaTb B BbITSXKHOM LWKagy. Paboyee mMecTo onepaTtopa AOMKHO YOOBMNETBOPSTL AENCTBYHOLLMM
TpeboBaHMAM MO 3neKTPo6e30nacHOCTU U CaHUTaPHO-TUMMEHNYECKUM TPeboBaHMSIM B COOTBETCTBMM C
FOCT 12.1.005.
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7 MeTop, JKCNnepunmMmeHTanbHOro onpeageneHusa rpynnbl TOyaHOropr4inx U roproyvymnx Teepabix
BelwecTB U matepuanoB

7.1 OCHOBHbIE MOSIOXEHUS
MeTon, NpUMEHSIOT K NPOLIEAYPE NPOBEAEHMS UCTIBITAHWIA NO ONpeaeneHnio rpynnbl TPYAHOTOPHYNX U
roproYnx TBEPAbLIX BELLECTB Y MaTeprarnos.
HacToswwmin metog pacnpocTpaHsieTcs Ha HEMeTannmMyeckne Matepuarnbi.
[nsa ctpoutenbHbIX MaTepuanos 3akrnoyeHne o rpynne roptovectu genatot no FOCT 30244.
PesynbTaTbl UCNbITaHWMI NPUMEHMMbI TOMBKO OS5 OLlEHKU CBOWCTB MaTepuanoB B KOHTPONMPYEMbIX
nabopaTopHbIX YCITOBUSX U HE OTpaXkatoT NOBEAEHNE MaTepurarnoB B pearibHbIX YCIIOBUSAX NoXxapa.

7.2 UcnbiTaTenbHoe o6opyaoBaHue

7.2.1 B coctaB wucnbiTatenbHoro obopyaoBaHWsi BXoauT npubop Ans onpegeneHus rpynnbl
TPYAHOrOPHYMX M FOpoYMX TBEPAbLIX BELLECTB M MaTepuanoB (CM. pUCYHOK 7.1), KOTOpbIA BKoYaeT B cebs
crnegyoLwme areMeHTbl: KepaMUYeckylo peakLMOHHYI0 KaMepy NpsiMoyronbHOW hopMbl BbICOTON (295+2) MM
N MMEILLYIO B CEYEeHUN KBagpaT CO CTOpOHOM (88+2) MM, YCTaHOBMNEHHYIO HA METannMyeckylo NogCcTaBKy;
rasoByto ropenky BHYTpeHHMM auameTtpom (7,0+0,1) mM; MexaHuam BBoda obpasua C gepxaTternem,
PUKCHPYIOLWLMM NOroXeHNe obpasua B LieHTpe peakUMOHHOW Kamepbl; 30HT C PYKOSITKOW, YCTaHOBEHHbIN
COOCHO Ha BEPXHIO KPOMKY peakLMOHHONM KaMepbl, U CMOTPOBOE 3epkano Ansa HabnogeHus 3a obpasLom B
peakLMOHHON Kamepe.

7.2.2 BHyYTpeHHIO0O MOBEPXHOCTb PeakLMOHHOW Kamepbl Neped WCMbITaHMEM MOKPbIBAT OBYMS
CnosiMM  antoMvHMeBon onbrv TonwmHon He 6ornee 0,2 MM, KOTOpYH NO Mepe NpPOropaHus unu
3arpsi3HeHMsT MPoaYyKTaMy ropeHUst 3aMeHSIOT Ha HOBYIHO.

7.2.3 MeTtannunyeckaa nogctaBka cHabxeHa CTBOpKaMW ONs pPerynMpoBaHusa TArM U nogaoHoOM Ans
cbopa yrna n nenna.

7.2.4 [a30Basi ropernka pacnonoXeHa no LeHTparbHON OCK peakLMOHHOW Kamepbl U NogcoeqmHaeTcs
rMOKMM LUNaHroM 4epes3 YCTPOWCTBO, perynupyloliee pacxod rasa, K ©6annoHy ¢ nponaH-6yTaHOBOR
dpakumen no NOCT 20448.

7.2.5 BbITSHKHOM 30HT CryXnT Ans cbopa v yganeHnsa npogykToB ropeHuns.

7.26 [Ons un3MepeHuss TemnepaTtypbl rasoobpasHbiX MPOAYKTOB TFOPEHUA  UCMONb3YoT
TEPMO3NEKTPMYECKUA MpeobpasoBatenbs € guameTpom anektpoga 0,5 mm, paboumn cnam KOTOporo
pacnonaratT B LLeHTpe 30HTa Ha paccTosHMn 15 MM OT ero BepxHen KpoMKu; AnanasoH namepeHms ot 0 oo
800°C, He Boree 2 knacca TOYHOCTW.

7.2.7 Tlpn ucnbiTaHMAX MCMNOMb3ylT crnegyowme cpeactsa mM3mepeHus n npubopbl KOHTpomns 3a
YCIOBMSIMUM OKpY>XatoLLier cpeabl:

- YCTPOWCTBO ANSA U3MEPEHUss BPEMEHM (CEeKyHAoOMep) ¢ Anana3oHoMm mamepenus ot 0 4o 60 MUH u
LeHon pgenexus 0,2 c;

- CpeacTBa U3MepeHus Temnepartypbl ¢ gnana3oHom nameperust ot 0 go 800°C, He Gonee 0,5 knacca
TOYHOCTY;

- Becbl nlabopaTopHbie ¢ grMana3oHoM namepenust ot 0 go 500 r, He 6onee 3 knacca TOYHOCTU, LIEHON
penenna 0,1 r;

- MeTannuyeckasl nNMMHenka ¢ anana3oHom mamepenusa ot 0 go 1000 mm 1 ueHom geneHus 1 Mm,
npegHa3HayYeHHas Anst UBMEpPEHUS NMHENHbIX Pa3MepoB;

- WabnoH (CM. pUCYHOK 7.2), npegHa3Ha4YeHHbIN O51s KOHTPOMS MOMoXeHuss obpasua OTHOCUTENbHO
€ro BepTuKanbLHON ocu;

- 3epkaro, ucnomnb3yemoe ans HabnwogeHns 3a nosegeHmem obpasua B NpoLecce UCNbITaHus.
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1 - ropernka; 2 - peakumoHHas kamepa; 3 - MexaHM3M BBoga obpasua; 4 - obpasel; 5, 6 - gepxarenu
obpasua; 7 - 3epkano; 8 - TepmMoanekTpuieckmin npeobpasoBarerb; 9 - 30HT
PucyHok 7.1 - O6wunii BUA yCTaHOBKU MO ONPEeAEneHnto rpynnbl TPYAHOTOPOYNX 1 FOPHYNX TBEPAObIX
BELLECTB M MaTepuanos
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1 - obpaseuy; 2, 3 - aepxarenu obpasua; 4 - wabnoH
PucyHok 7.2 - LUabnoH

7.3 O6pasubl Ana ucnbiTaHUn
7.3.1 Onsa vcnbiTaHnss OQHOrO Buaa maTepuana rotosat Tpy obpasua gnvHon (60+1) mm, BbiCOTON
(150+3) MM 1 cbakTMyeckon TONWKUHOM, HO He Gonee 30 Mm.
7.3.2 [Ins cbiny4nx BELLECTB U MaTepuaros, BELLECTB M MaTepuarnoB B BWAE rpPaHymn roToBsAT Tpu
KOP3MHOYKN MPAMOYrofibHoW ¢opMbl AnvHon (60+1) Mm, wupuHon (10+1) mm, Beicoton (150+3) mm, B

koTopble nometryatoT (90+1) cm3 Bewectea. Kop3nHO4YKM OOMKHBI ObITb BbINOMHEHBLI N3 CETKM C pasMepamMu

sA4eek He bonee 1,0 MM; MaTepuan CeTKM - NPOBOJIOKA M3 XXapoCTonKon ctanu agnameTtpom (0,550,5) mm.

MnaBswmecsa martepuansbl, CKIOHHbIE K Kanneobpa3oBaHWO NpuW HarpeBe, MOMELLAIT B MELLOYKU
npsiMoyronbHon copmbl AnuHon (65+1) mm, wwupmHon (10+1) mm, Bbicotonm (160+1) mm. Mewwouykm
N3roTaBnNuBalT U3 TKaHU cTeknsiHHoM TonwmHon ot 0,10 go 0,15 MM, WBbI CLUMBAKOT HEFOPKYMMWN HUTKaMI
WU MeTannM4YecKMMm CKpenkamu.

7.3.3 Jlakokpaco4Hble MaTepuanbl, B TOM YMUCIE OrHEe3alWTHbIE MOKPLITUS, HAHOCAT Ha OOpasubl
CTaHOapTHbIX pa3mepoB AnvHon (60+1) mm, BeicoTon (150+3) MM 1 chakTnyeckon TonwuHom (Ho He bonee
30 MMm), M3roTOBMEHHBIE M3 MaTepuana, MCMOSib3yeMOro B pearnibHOM KOHCTpykuuu. [pu atom cnegyet
HaHOCUTb HE MEHEE YETbIPEX CIOEB JTAKOKPACOYHBLIX MOKPLITUA C paCX040M KaXK4Oro Criosi B COOTBETCTBUM C
TEXHUYECKON [OKYMeHTaumen Ha wmaTepuan. Martepuanbl HaHOCAT Ha Kaxayw CTOpPOHY obpasua.
OrHes3alnTHblE NAKOKPACOYHbIE MOKPbLITUS HAHOCAT Ha o0pasubl C pacxoAoM B COOTBETCTBUMM C
TEXHUYECKON JOKYMEeHTaLNeN.

7.3.4 TllogrotoBneHHble o6pasubl BbIAEPXKMBAOT B BEHTUIMPYEMOM CYLUWMBLHOM Likady npwu
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Temnepatype (60+5)°C He meHee 20 4, 3aTemM oxnaxgatT SO TeMnepaTypbl OKpYXaloLllen cpenpbl, He
BblHUMas MX U3 Wkada. [lonyckaeTcs KOHAULMOHMPOBaHWE 06pasLoB B COOTBETCTBUMM C TpebGoBaHUSAMMU
TEXHUYECKUX YCINOBUIA Ha MaTepuarn.

7.3.5 Tlocne KOHOWLMOHMPOBAHUS M3MEPSOT Maccy obpasLoB C MOrpelHocTblo He Gonee +0,1 T.
M3mepsitoT Maccy cbinyynx BELLECTB U MaTepuanoB; BELLECTB W MaTepuarioB B Buae rpaHyrn BMecTe C
kop3nHodkamu. O6pasubl 0gHOr0 MaTepuana (BewecTBa) He AOMKHbI OTNNMYaTbes No Macce 6onee Yyem Ha
2%.

7.4 KannbpoBKa ycTaHOBKMU

7.4.1 KanubpoBKa YyCTaHOBKM [OIKHa MPOBOAMTLCA B MOMeLeHuM npu Temnepatype (2315)°C wu
OTHOCUTENbLHON BNaxHocTn Bosayxa (50+£20)% B cnegytoLem nopsgke:

7.4.1.1 PerynupyloT pacxof rasa Takmm obOpasoMm, 4ToObl TemnepaTtypa, perucrpupyemas
TepmoanekTpuiecknm npeobpasoatenem B TeveHne 300 ¢, bbina pasHa (200+5)°C.

7.4.1.2 TMpoBepstoT nNpy nomoLm WwabnoHa (CM. PUCYHOK 7.2) MONOXeHWe 3aKpenneHHoro obpasua
OTHOCUTENBHO ero BepTukanbHon ocu. NoBepxHoCTb 06pasLia 4oMKHa KacaTbCa BCeX YNopoB LuabnoHa.

7.4.1.3 KanubpoBKy yCTaHOBKMA MPOBOOAT NPW MNEpUOSUYECKON WM MOBTOPHOW METPONOrM4eckon
aTTecTauum, a Takke nNpy BBOAE B AKCyaTauuio, 3aMmeHe y3noB Nnocrne peMoHTa yCTaHOBKM.

7.5 NMpoBeneHue ucnbiTaHUA

7.5.1 NcnblTaHns JOMKHbI NPOBOANTLCA B NMOMeELLeHMM Npu Temnepatype (2315)°C n oTHocuTENbHOM
BnaxxHocTu Bo3ayxa (50+20)% B cnepgytoLem nopsgke:

7.5.1.1 BknwovawT npubop [ns  peructpauum  TemnepaTypbl, 3aXuralT T[a3oByl TOpesky,
obecneumnBas ycnosus 7.4.1.2.

7.5.1.2 YcTaHaBnuBalT MNOAMOTOBMEHHbLIN K WUCMbITaHMAM obpasel Martepuana B OepXaTesb,
obecneumnsas ycnosus 7.4.1.3.

7.5.1.3 OG6paseu, 3akpenrneHHbli B AepxaTene, BBOAAT B kamepy 3a Bpems He 6bornee 5 c,
OAHOBPEMEHHO BKITHOYAIOT CEKYHOOMED.

7.5.1.4 Ucnbitanne anutca (300£2) ¢ nnn 4o 4OCTUXKEHUS MakCMMaribHOM TeMMnepaTypbl OTXOOALLMX
razoobpasHbix NPOOYKTOB rOpeHus maTepuana.

7.5.1.5 B npouecce ucnbitaHms perncTpmpytoT:

- MaKkcuUMarnbHyo TeMnepaTypy AbIMOBbIX ra3oB (fmax ), °C;

- BpeMs ( Tipax ) OT HaYana UcnbiTaHMsa 40 OOCTDKEHUS MaKCManbHOM TeMmnepaTypsbl, C.

7.5.1.6 MNpogomknuTenbHOCTb ucnbiTaHnsa coctaenseT (300+2) ¢, ecnu Npy UCIbITAHUM MakcMMaribHas
TemnepaTypa He npesbiwaeT 260°C. Ecnun npu ncnbiTaHnM MakcumManbHasa Temnepatypa npesbicuna 260°C,
TO MPOAOIMKUTENBHOCTL UCTbITAHWS ONpPeaenseTcsl BpEMEHEM LOCTVXXEHMS MaKCUMarbHOW TeMnepaTypbl.

7.5.1.7 Topenky BbIKMoYaloT, obpasel, BbiOEPKMBAKOT B KAMeEpe A0 MOMHOro OCTbiBaHMS (KOMHaTHOW
TemnepaTypbl). OcTbIBLINA 06paseL, M3BNEKAKT U3 KaMeEpPbl U U3MEPSIOT ero Maccy.

7.6 OueHka pe3ynbTaToOB UCTNbITAHUN
7.6.1 Ona kaxgoro obpasua BbIMUCIIAOT MakcuManbHOE npupalleHne TemnepaTypbl (Almax) no

dopmyne
At

:tmax —fO, (7-1)

roe Imax - MakcumanbHas TemnepaTypa rasoobpasHbiX MPOAYKTOB rOpeHUst Uccriedyemoro matepuana, °C;

max

Iy - HavanbHaa TemnepaTypa ucnbiTaHus, pasHas 200°C.
7.6.2 [ins kaxgoro obpasua BblMUCTIAT YMeHbLUEHMEe macchl ( Aw ) B npoueHTax no dopmyrne
my, —m
Am =—"—2X100
m ) (7.2)

H
roe M, - macca obpasia oo UcnbiTaHus, T;

m, - macca 06pa3u,a nocne ncnbitTaHu4, r.

7.6.3 CxogumocTb U BOCMPOU3BOAUMOCTb MeToda [8] npu goBepuTenbHOW BepoATHOCTU 95% He
[OImKHa npeBbIWwaTth 25%.

7.6.4 Tlo 3HaA4YeHUIO MaKCUManbHOrO npupalleHnss Temnepatypbl Imax WM noTepe Macchbl
Am maTepuans! KnaccudgpuumnpyoT:

- TpyaHoroptoume - At hax MeHblue 60°C U Am MeHbLue 60%;

- roptouvte - Al .y Gonblue u paBHo 60°C n Am Gonblue unu pasHo 60%.
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7.6.4.1 loprouvie MaTepuansl noapasaensioT B 3aBUCMMOCTM OT BpeMeHU (T ) AOCTUXKEHUA max Ha:
- TpyQHOBOCMNaMeHsieMble, ECN BpeMst A0CTMXKEHUA {nax Gonblue 180 c;

- J1IerkoBocrjiaMmeHAaemMble, eCiii BpeMA OOCTUXKEeHUA tmax MeHbLue 180 c.

7.6.4.2 Ecnun no pesynbTatam UCNbITaHW Tpex 0bpa3uoB B 04HOM U3 HUX ByaeT npeBbileHo noboe
U3 KrnaccuUKaLMOHHbIX 3HAYEHW B yCTaHaBNMBAEMOM rpynne roproyecTy, TO NPOBOAST JOMNOMNHUTENbHbIE
ucnbiTaHMs Ha Tpex obpasuax. Ecnn B [ONOMHUTENbHBIX UCMbITaHMAX OyaeT npeBbillEeHO OAHO K3
KnaccuumKaumMoHHbIX 3HaA4YeHWA, TO MaTepuan OTHOCAT K Onwkanwer (bonee onacHOW) MO rOPHYECTU
rpynne.

7.7 OchopmneHne NpoToKosa UCnbITaHUN

B npoTokone ucnbiTaHuin, hopma KOTOPOro npuBedeHa B npunoxeHun b, npuBogAat cnepyowue
cBefeHus:

- HAaMMeHOBaHWe ucnbiTaTensHon naboparopuu;

- HaMMeHoBaHVe U agpec 3aKka34vuka, U3roToBuUTeNs (NocTasLLMKa) MaTepuana;

- yCroBus B NoMellleHun (TemnepaTypa, °C; oTHOCUTENbHas BNaXHOCTb, %; atMocdepHoe AaBneHue,
MM PT.CT.);

- onucaHve MaTtepuvarna unu nsgenus, TEXHUYECKy JOKyMEeHTaLUmMIo, TOProByo Mapky;

- COCTaB, TOJLMHY, NIOTHOCTb, pacxod, Maccy U cnocob M3roToBneHuss 06pasLoB;

- MapameTpbl, permcTpmpyemble npu UCMbITaHUSX;

- Knaccudukaumio matepumana;

- AaHHble ONOMNHUTENbHBIX HabrnogeHu (NoBeaeHne Mmatepunana npu NCMbITaHUAX);

- UcnonHuTenen.

7.8 TpeboBaHusA 6e3onacHOCTU
[MomelleHne, B KOTOPOM MPOBOAAT UCMbITAHWUSA, AOMKHO ObiTb 060pYyA0BAHO MPUTOYHO-BLITSKHOWN
BeHTUnsumMen. Paboyee mecTo onepatopa AOMKHO YOOBMNETBOPATb AEWUCTBYHOWMM TpeboBaHMsSM no
aNeKkTpobe3onacHOCTU N CaHUTApPHO-TUrMeHn4Yecknm TpebosaHnsam B cootBeTcTBumu ¢ FTOCT 12.1.005. Jlnua,
OOMyLEeHHble B YCTAHOBMEHHOM Mopsgke K UCMbITaHWUAM, AOSMKHbI ObiTb O3HAKOMIMEHbl C TEXHUYECKUM
OonucaHveM 1 MHCTPYKUMEN No 3KChyaTauum UcnbITaTeNbHOro U U3MEpPUTENBHOTO 060PYAOBaHMS.

8 MeTop aKcnepuMeHTarnbLHOro onpeAeneH1s nany4varowen cnoco6HOCTU NramMmeHu TBepAbIX
BeLLecTB M MaTepuarnos

8.1 OCHOBHbIe NONoXeHust

8.1.1 MeTog 3KCrMepuUMEHTanNbHOro OrnpegerieHns uany4yarollen CrnocobHOCTU MnnameHn TBepAbIX
BELLECTB M MaTepuanoB YyCTaHaBnuMBaeT TpeboBaHUA K npoueaype MpoBeAEHUss WCMbITaHU Mo
onpeneneHnio  u3nyyawLlen CnocobHOCTU nnamMeHu nNpu TFOPEHUU TFOPU3OHTANbHO PaCMOSIOXKEHHbIX
00pa3uoB TBEPAbLIX BELLECTB 1 MaTepuanos.

8.1.2 MeToa pacnpocTpaHsieTcs Ha roprume TBepable BeWecTBa U maTepuanbl, B TOM 4ucne
CTpOUTENbHbIE, @ TaKKe Ha NTaKOKPaCO4HbIE MOKPLITHS.

8.1.3 MeTtog He pacnpocTpaHsieTCsa Ha BellecTBa B ra3oobpasHOM M XMOKOM BMAE, Cbily4yne
MaTtepuansl 1 Nbinu.

8.1.4 Pesynbratbl MWCMbITAHUA MPUMEHMMbI TOMbKO [Afi1 OLEHKM CBOWCTB MaTepuanoB B
KOHTpONMpyeMbIX nabopaTopHbIX YCIOBUSX U HE OTpakaloT NOBEAEHME MaTepuarnoB B pearnbHbIX YCITOBUAX
noxapa.

8.2 UcnbiTaTtenbHOe obopyaoBaHue
8.2.1 B cocTtaB ncnbiTatensHoro obopyaoBaHvs BXOOAUT YCTAHOBKA AMsl ONpedeneHus nsrnyyaroLen
CMOCOBHOCTM MriamMeHn (CM. PUCYHOK 8.1), KoTopas BKIOYaeT B Ce0S CrneayoLLme areMEHTbI: BEPTUKaNbHYHO
CTOVKy Ha Orfope, 3MeKTPUYECKYID pagMauMOHHYI0 MaHenb, AepXaTtenb obpasua v gaTyuka TensoBoro
MOTOKa, BbITSXXHOW 30HT, 3anManbHyto ra3oByIo ropenky u TepMoaneKkTpuyeckuin npeobpasosartens.
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1 - pepxartenb 06pasua; 2 - gepxxaTtenb Aartymka TENOBOro NOToKa; 3 - BbITSXKHON 30HT; 4 -
TEPMO3NEeKTpU4ecknii npeobpasoBarernb; 5 - anekTpuyeckasi pagnaumMoHHas naHenn; 6 - 3ananbHas rasoas
roperika; 7 - BepTvkanbHasa CTONKa Ha onope
PucyHok 8.1 - O6wmnii BUA yCTaHOBKU AN ONpPeAeneHns nanyyaroLen cnocobHOCTM NnameHn TBEpObIX
BELLECTB U MaTepuanos

8.2.2 JnekTpuyeckas pagualMoHHas NaHenb COCTOUT M3 KePaMMYECKOW NMNuTbl, B Nasax KOTOPOW
pPaBHOMEPHO 3aKpensieH HarpeBaTeslbHbIN 3MEMEHT (cnvpanb) 13 npoBonoku mapku X20H80-H (FOCT
12766.1). MNMapameTpbl cnvpanu (QuameTp, LWar HaMOTKW, 3MEKTPUYECKOE COMPOTUBIIEHNE) OOIMKHbI ObITb
TakMMmu, 4TOobbl CyMMapHasi moTpebnsiemass MOLHOCTb He npeBblwana 8 kBT. Kepamuyeckas nnuta
noMeLleHa B TEMMOSMEKTPOM30NMPOBaHHbBIA  KOPNYC, 3aKpemnsieHHbI Ha BepTUKanbHOW CTOWKE, U
MOAKMIYEHA K JIEeKTPUYECKOM CeTM C MOMOLWb Onoka nutaHusa. [Onsi NOBbILWEHWST MOLLHOCTM
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NMHdpaKpacHoro n3nyyvyeHma n ymeHblleHUA BITUAHUA TMOTOKOB BO3AdyxXa nepen KepamMmunyeckon nnuTon
yCTaHOBJ1€Ha CeTKa U3 »KapocToMkon ctanu. PaguaumoHHasi naHesnb yCTaHaBIMBaeTCA Mnoa yrrnom 60° k
NOBEPXHOCTU NOPU3OHTAJIbHO PacnooXXeHHOoro o6pa3u,a (CM. PUCYHOK 8.2).
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1 - obpaseu; 2 - gepxatenb obpasua; 3 - gepxartenb gaTyMKka TENMOBOro NoToka; 4 - AaTyYnK TEMNOBOro
noToka; 5 - anekTpnyeckas pagvaunoHHas naHenb
PucyHok 8.2 - B3aMHOe pacnonoXeHne SreKTpU4ecKkon pagmanmMoHHOM NaHenu, gepxarens obpasua u
JaTyuka TennoBoro NoToka

8.2.3 [lepxatenb obpasua COCTOMT M3 NOACTABKN M paMKu. PamKy 3akpennstoT ropuM3oHTasribHO Ha
noacTaBKke Taknm obpasom, YTODbl HUXKHAS KPOMKA SFIEKTPUYECKON paguaunoHHOM MaHenu Haxoaunachb Ha
pacctosiHum 30 MM No BepTuKanu n 60 MM No ropM3oHTann oT BEPXHEN NNOCKOCTU pamKm ¢ obpasLiom.

8.2.4 [lepxaTtenb gartymka TEMMOBOro NOTOKA COCTOMT U3 CTOMKWU C 3aKPEMSIEHHOW Ha HEW HEroproyen
nnuTon TonwmHom (15+5) mm un pasmepom 220 x 140 mm. B kayectBe Marepuana nnutbl MOXHO
ucnone3oBaTb acbectouemeHT (FTOCT 18124) n gp. MNnuTy 3aKpennsT ropusoHTanbHO Ha paccTosiHum 70
MM OT MOBEPXHOCTM o6pa3sua. [JaTumk TENNOBOro NOTOKa 3aKpennseTcs Takmm obpasom, YTobbl ero paboyas
NMOBEPXHOCTb HAXOA4Macb B O4HOWM MIIOCKOCTU C MOBEPXHOCTBIO MAUThI, @ LEHTP YyBCTBUTENBHOMO 3N1IeMEeHTa
JaTyuka pacrnonarancsa Hag LeHTparnbHOM NpogoribHOM ocbio obpasua Ha paccTtosiHum 30 MM OT Kpasi paMku
aepxatens obpasua (cMm. pucyHok 8.2).

8.2.5 BbiTskHOM 30HT pasmepamm 360 x 360 x 700 mm cnyxuTt gna cbopa v yganeHus npogykroB
rOpeHus.

8.2.6 lasoBas ropenka npeacrtaeBnsdeTr cobon TpyOKy BHyTpeHHuUMm amameTtpom (2,0+0,1) mm wu3
YKapOCTOMKOW CTanu ¢ 3anasgHHbIM KOHLIOM U NATbIO oTBepCcTUaAMM guameTpom 0,6 MM, pacnornoXXeHHbIMU Ha
pacctosHum 20 MM apyr OoT gpyra. [opernka B paboyem MOMOXEHWW YCTaHaBMMBAETCA FOPM3OHTANbHO
MeXay paguauMoHHOM MaHenbid U obpas3uom Ha pacctosHun 15 MM OT Kpas aepxaTtens obpasua.
PacctosiHme OT ropenks 0O NOBEPXHOCTU UCMbITbIBAEMOro obpasua coctaBnsieT (8t1) mm, a ocn nNaATwm
OTBEPCTUN HaxogATcs nof yrnom 45° k noBepxHocTu obpasua. Ona crabunusauum 3ananbHOro nramMeHun
ropesrika noMeLleHa B OQHOCMOWHLIN YEXO0ST U3 MeTannmMyeckon ceTku. ['asoBad ropenka nogcoeamnHaeTcs
rMOKUM LUNAHIOM 4Yepe3 YCTPOWCTBO, perynupylollee pacxop rasa, K GannoHy ¢ nponaH-6ytaHoBOM
dpakumen (FTOCT 20448). [JaBneHune rasa JOMKHO HaxoauTbcAa B gvanasoHe ot 10 go 50 klMa. B kavecTtBe
YCTPOWCTBA, PErynupyoLero pacxod rasa, MOXET WCMoNb30BaTbCsA pacxogoMmep Tumna poTameTp wunu
aHanorn4yHbIn Npnbop ¢ AgnanasoHoM, obecneumnBatowmm TpebosaHus 8.4.3.

8.2.7 TMpun ucnbiTaHMAX MCMOMb3YIOT crnegylwme cpeactsa M3mepeHus m npubopbl KOHTponsa 3a
YCITOBMSIMU OKPY>XKatoLLIelr cpeabl:

- BNOK NUTaHWs!, COCTOSALLNIA N3 ABYX PErYNSATOPOB HAMPSPKEHNUS C MAaKCUMaribHbIM TOKOM Harpysku He
MeHee 20 A n perynupyemMbiM BbIXOOHbIM HanpsxkeHuem oT 0 o 240 B;
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- YCTPOWCTBO A1 M3MEPEHUS BpEMEHM (CEKYHOOMEpP) C AnanasoHoM uamepeHust ot 0 go 60 MUH u
LeHon aenenus 0,2 c;

- TepMOaHeMOMeTp, NpeAHa3Ha4YeHHbIN AN U3MePEHUST CKOPOCTU BO3AYLLHOMO NOTOKa C Anana3oHOM
namepenus ot 0,2 0o 5,0 m/c n TodHocTbio £0,1 M/C;

- patyuk lopaoHa c norpewwHocTelo He Oonee +8%, NpUMEHsIEMbI Onsi KOHTPOMS MMOTHOCTU
TENI0BOro NoToka Npu KanvbpoBKe YCTaHOBKK U B NpoLecce NpOBEAEHUS UCTIbITAHWUIA;

- TEPMO3NEKTpMYeckun npeobpasosartens Tuna TXA ¢ AnaMeTpoM TepmoanekTpoga He Gonee 0,5
MM, MUCMOMb3yeMbl ANA U3MepeHnst TemnepaTtypbl (CIPaBOYHbIA NOKasaTenb) Npy UCTbITAaHUM MaTepuarnos.
TepmoanekTpuyeckuin npeobpasoBaTenb LOMKEH MMETb 3alMTHBIA KOXYX W3 HepKaBelwen cranm
anameTtpom (1,6+0,1) MM M 3akpennaTbcs Takum obpas3om, 4ToObl M30NMPOBAHHLIN Cnar Haxoawsncs B
LeHTpEe CeYEeHUsT CY)KEHHOM YacTu BbITSXKHOMO 30HTa. MI30nmnpoBaHHbIN cnan ¢ guana3oHoM uamepeHus ot 0
0o 500°C, He Gonee 2 knacca TOYHOCTY;

- Npubop Ansa perucrtpaumn TemnepaTypbl ¢ Avana3oHoMm uamepenus ot 0 go 500°C, He Gonee 0,5
Knacca TOYHOCTY;

- METannuMYeckyr NMHENKY ¢ amana3oHom uamepenuss ot 0 go 1000 mm n ueHon geneHunss 1 Mm,
npegHasHayeHHas 4ns USMepPeHUs NMUHENHbIX Pa3MepoB;

- bapomeTp ¢ ananasoHom mamepeHus ot 600 go 800 Mm pT.CT. U LeHoW aeneHus 1 MM pT.cT. ons
n3mepeHns atTMochepHOro AaBneHus;

- rMrpoMeTp ¢ AnanasoHom mamepeHusa ot 20 go 93% (ot 15 po 40°C) n ueHon genexua 0,2°C ansa
N3MepEHNsT BIAXXHOCTM BO3ayXa.

8.3 O6pas3ubl Ana ucnbiTaHUN

8.3.1 [Ina ucnbiTaHMa OgHOro BMAA Matepuana M3rotaBnumearoT naTb 06pasuyos anuHon (32012) mm,
wupuHon (140+2) MM, akTuyeckon TOMWUHOW, HO He Gonee 20 mm. Ecnu TomwmHa maTepuana
coctaensieT 6onee 20 MM, HEO6XOOMMO Cpes3aTb YacTb MaTepuana C HenMUEBOW CTOPOHbI, YTOOLI 0bLiasn
TonuwunHa matepuana coctaensna 20 mm. Mpu M3roToBneHUN 06pasLOB SKCMOHMPYEMasi MOBEPXHOCTb He
[OIKHa nogsepraTbca obpaboTke.

8.3.2 [Ina aHM30TPONHbIX MaTepuanosB M3roTaBnMBatoT ABa KOMMekTa obpasuoB (Hanpumep, no yTKky
1 no ocHoge). NMpu knaccndmkauumn maTepmana NpMHUMaETCa XyaLWwnin pesynbTaT UCbITaHUS.

8.3.3 [Ina cnoucTblx MaTepuarnoB C pasfnUyHbIMW MOBEPXHOCTHBIMW CIOsSIMM M3roTaBnMBaloT ABa
KOMMnekTa obpasLoB C LEeNblo 3KCMOHUPOBaHUA obenx nosepxHocTen. Npu knaccudukaumm matepuana
NPUHUMaETCs XYALWNA pe3ynbTaT UCTbITaHus.

8.3.4 KpoBernbHble MacTuKK, MacTUYHbBIE MOKPbITUS U NAKOKPACOYHbIE MOKPbITUS HAHOCAT Ha Ty Xe
OCHOBY, KOTOpasi UCMOMb3yeTCs B peanbHON KOHCTPYKUuK. [pu 3TOM criegyeT HaHOCUTb He MeHee YeTblpex
CMOEB IaKOKPACOYHbIX MOKPbITUA C pacxogoM KaXdoro Crosd B COOTBETCTBMM C  TEXHUYECKOW
OOKyMeHTaumnen Ha matepuvarn.

8.3.5 Matepwuansl TonwmHon meHee 10 MM UCNbITHIBAOT B COMYETAHUN C Heroptovern ocHosoln. Cnocob
KpenneHus gormkeH obecneynBaTb KOHTAKT MOBEPXHOCTEN MaTepmarna u OCHOBBI.

B KkayecTBe Heropioyen OCHOBbI crnedyeT MWCMNoNnb3oBaTb XPU3OTUILEMEHTHble (gonyckaeTcd
ncnonb3oBaHUe NMCTOB U3 acbecToueMeHTa 1 gpyrMx Heroptoumx matepmanos) NUcTel pasmepamu 320140
MM, TonwmHon 10 unm 12 mm, narotosnenHsle no FOCT 18124.

8.3.6 Obpa3subl KOHAMLMOHMPYIOT B TabopaTopHbIX YCIOBUSIX HE MeHee 48 u.

8.4 KannbpoBKa ycTaHOBKMU

8.4.1 KanubpoBka yCTaHOBKM [OJDKHa MPOBOAMTBCA B MOMeLeHuM npu Temnepatype (2315)°C wu
OTHOCUTENbHOW BNaxHocTh Bo3ayxa (50+20)%.

8.4.2 N3mepstoT CKOpOCTb BO3QYLUHOIO NMOTOKA B LEHTPE CEYEHUS CY>KEHHOM YacTh BbITSPKHOrO 30HTA.
Ona gomkHa coctaenats (0,3+0,1) m/c.

8.4.3 PerynupyloT pacxop rasa yepes 3anasbHylo rasoByl ropeniky Takum obpasom, 4Tobbl BbicOTa
nnamexu coctaendna (11+2) mm. NMocne 3Toro 3anankbHyl0 ropernky BbIKIIOYaT U NEPEBOAAT B MOJTOXEHWE
"KOHTpOrb" (pacrnonoXxeHne ropernkn OTHOCUTENBLHO NOBEPXHOCTU 0bpasua nog yriom 90°).

8.4.4 Bkno4aloT 3NEeKTPUYECKY0 PafvauuoOHHYI0 NaHenb M yCTaHaBNMBaloT Aepxartenb obpasua ¢
TapupoBaHHON acbGecTOLEMEHTHON MIINTOM, B KOTOPOW pacrnosioXXeHbl OTBEPCTUSI C AATYMKaMy TEMNOBOro
MoToka B TPEX KOHTPOSbHbIX Toukax. LleHTpbl OTBEpCTU (KOHTPOSbHbIE TOYKM) PaCMONOXEHbl MO
LeHTparnbHOM NPoAOoNbHOM OCK OT Kpas paMKu AepxaTtens obpasua Ha paccToAHMM COOTBETCTBEHHO 15, 150
n 280 mm.

8.4.5 HarpeBaoT paguaumMoHHylO naHenb, obecneymBas MNMOTHOCTb TEMMIOBOrO MOTOKA B

CTALMOHAPHOM peXxume A5 NepBOW KOHTPOMbHOW Toukn (13,5+1,5) KBT'MZ, ONsi BTOPOW M TPETbEN TOYKU
COOTBETCTBEHHO (9+1) KBT-M2 1 (4,6+1) KBT-M2.
8.4.6 Cuntaetcs, 4YTO pagnaunoHHasi MaHenb Bbllia Ha CTaUMOHAPHBLIN PEXMM, €Cnu NnokasaHus

JaT4YMKOB TEMNOBOro MoToka AOCTUraloT 3Ha4YeHUN B 3adaHHbIX AManasoHax M OCTaloTCs HEU3MEHHbIMU B
TeyeHne 15 MuH.
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8.4.7 KannbpoBky yCTaHOBKM MNPOBOAST MNpY MEPUOOUYECKON WIN MOBTOPHOM METPOSIOrM4eCcKom
aTTecTauum, a Takke nNpu BBoAE B SKCNNyaTaLumio, 3aMeHe y3roB nocrne peMoHTa yCTaHOBKU.

8.5 NpoBeaeHune ncnbITaHUN
8.5.1 VcnbiTaHus [OMKHBI MPOBOAUTLCS B MOMeELLLEHUN nNpy Temnepatype (2315)°C n oTHoCUMTENbHON
BnaxxHocTu Bo3ayxa (50+20)% B crnegytoLem nopsiake:
8.5.1.1 PerynupytoT CKOPOCTb BO34YLLHOMO NOTOKA B BbITSXKHOW CMCTEME B COOTBETCTBUM C 8.4.2.
8.5.1.2 HarpeBaloT pagmaumoHHyto naHernb, obecneunsasi ycnosus 8.4.5 n 8.4.6. PasmeLualot nnnTy ¢
AaTYMKOM TEenrnoBoro NoToka B COOTBETCTBUM C PUCYHKOM 8.2 1 (OUKCUMPYIOT NAOTHOCTL TEMNfoBOro noToka

(4pn) 6e3 ucnbiTbiBaeMoro obpasua.

8.5.1.3 3axuraloT 3ananbHyo ropenky u perynmpyroT pacxof rasza B cooTBeTcTBum ¢ 8.4.3.

8.5.1.4 3akpennsaoT ucnbITbiBaeMbI 00pa3eL, B gepxartene, NoMeLlalT AepXaTernb B YCTaHOBKY,
KOHTPOSIMPYIOT B3aMMHOE pacronoXeHne pagnaunoHHON NaHenu u gepxartens B COOTBETCTBUM C PUCYHKOM
8.2, nepeBoaSAT ropenky B paboyee nomnoxeHve.

8.5.1.5 BknoyaloT cekyHOOMEp B MOMEHT KOHTakTa NfiaMeHu 3ananbHOW Froperiku ¢ MOBEepPXHOCTHIO
ob6pasua, hUKCUPYIT BPEMS BOCTamMeHeHns obpasLa.

8.5.1.6 PasmelwiaoT nnuMTy C JaTyYMKOM TEMNSIOBOrO MOTOKA B COOTBETCTBUM C PUCYHKOM 8.2 U
MKCUPYIOT NNOTHOCTb TEMMOBOrO MOTOKA (M3Myyarolyo CnocobHOCTb nnameHu) ¢ nHtepsanom 30 ¢ 4o
MOMEHTa NpeKpaLLeHNs NNaMeHHOro ropeHnst - OKOHYaHUS UCTIbITAHUS.

8.5.1.7 BpemeHem BocnnameHeHusi obpasua cuyMTaeTcss MOMEHT, Korga pOHT (Mnu npobexka)
nnameHu JOCTUTHET OTMETKM Ha paccTosiHuM 30 MM OT Kpasi pamMkm ¢ 06pasLoM.

8.5.1.8 B npouecce ncnbiTaHUs perMcTpupyoT:

- BpeMs BocnnameHeHus obpasua, c;

- NNOTHOCTb Tennosoro notoka ({;) ¢ nitepsanom 30 ¢, KBT/m 2.

- MakCMMarbHYH NIIOTHOCTb TEMNSIOBOro NOoToKa ( Ymax ), KBT/M 2.
- BpeMS1 AOCTWKEHUsI MaKCUMaribHOWM NITIOTHOCTM TEMMOBOro NOTOKA, C.

8.6 OueHka pe3ynbTaToOB UCMNbITAHUN
8.6.1 [Ina kaxgoro obpasua BbIYUCIIAT cCpegHee 3HavyeHuMe MNIOTHOCTU TEnmoBOoro notoka ¢
kBT/mM 2, Ge3 yyeTa NNoTHOCTM TennoBoro notoka ( 4pun ), co3gaBaemon pagvaLMoOHHOW NaHenbl, Mo
dopmyne
Gicp , (8.1)
roe I- KonmyecTBO MaMepeHun ¢ nitepeanom 30 c.

8.6.2 Many4arowyto cnocobHOCTb NamMeHn nccregyemoro matepvana ¢, KBT/M 2, BbIMMCASIOT MO
dopmyne

q= 5 _Qpn . (8.2)

8.6.3 CxogumocTb u BOCMpou3BOoAUMOCTb MeToga [8] npwu goBepuTenbHOW BepoATHOCTU 95% He
[OIKHa npeBbIwaTth 25%.

8.7 OchopmneHme NpoToKosia UCnbiTaHUMN

B nmpoTokone ucnbiTaHus, popMa KOTOpPOro npueBegeHa B npunoxeHun B, npuBogdat cnegytouiune
cBedeHus:

- HAMMEHOBaHWe UcnbiTaTenbHONM nabopaTopuuy;

- HAMMEHOBaHVE U aapec 3aKa34yuvka, U3roToBuUTeNS (NocTaBLLMKa) MaTepuana;

- YCroBWsi B MOMeLLLeHUN (TemnepaTypa, °C; oTHOCUTENbHas BNaXHOCTb, %; aTMocdepHoe faBreHue,
MM PT.CT.);

- OnMcaHvne MaTtepuvarna Unu nsgenus, TEXHUYECKY AOKYMEHTaLMI0, TOProBy Mapky;

- cocTaB, TOMLWMHY, MIIOTHOCTb, Maccy 1 cnocod M3rotToBrneHus oopasuos;

- 4N MHOTOCITOMHBIX MaTepMarnos - TOMWWHY Y XapaKTEPUCTMKY MaTepuana Kaxgoro crosi;

- MapameTpbl, pEMMCTPUPYEMbIE MPU UCMLITAHUSIX;

- CPEAHIO NMOTHOCTL TEMMOBOro NoToKa (M3ny4aroLas cCnocoOHOCTb NNamMeHw);

- JOnoNHUTENbHbIE HabnaeHNs (MoOBeAEHNE MaTepuana npu UCNbITaHWsIX);

- UCNOMHUTENEN.

8.8 TpeboBaHusA 6e3onacHOCTU
lMomelleHe, B KOTOPOM MPOBOAAT WUCMbITAHUS, AOIMKHO ObiTb 06OPYAOBAHO MPUTOYHO-BLITSXKHON
BeHTUNsAUMen. Pabodyee MecTo onepatopa [JOMKHO YAOBMNETBOPATb AEWCTBYOWUM TpeboBaHUSAM Mo
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3aNeKkTpobe30nacHOCTU U CaHUTaPHO-TUIMeHNYeckuM TpeboBaHmsiM B cootBeTcTBMM ¢ TOCT 12.1.005. Jlnua,
OOMyLeHHble B YCTAHOBMEHHOM MOpPSAKE K UCMbITAHWMAM, LOOIMKHbI ObiTb O3HAKOMIIEHbI C TEXHUYECKUM
onucaHveM 1 MHCTPYKLUEN NO 3KCMyaTauum UCMbITaTeNbHOIO U U3MEPUTENBHOIO 060PYAOBaHMS.

9 MeTop, JKCnepnMeHTanbHOro onpegerieHna MHAeKca pacnpocrtpaHeHuns ninamMmeHun

9.1 OCHOBHbI€ NOMNOXEHUs

Hactoswumin meTon ycTaHaBnuBaeT TpeboBaHWS K npouedype MpoBEeAeHUst UCMbITaHWA Mo
onpeaeneHnio NHAeKca pacnpoCcTpaHeHUs! NaMeHn obpasLoB TBEPAbIX BELLECTB 1 MaTepranos.

HacTtoswmin meToq pacnpoCcTpaHsieTcs Ha ropioyne TBepAble BewecTBa U maTepuarnbl, B TOM 4ucrne
CcTpouTenbHble, a Takke Ha JaKoKpacovHble MOKPbITUSS W HEe pacnpoCTpaHseTcs Ha BellecTBa B
razaoobpasHoOM 1 XXUOKOM BUAE, CbiMy4ne Matepuarbl 1 Nbinw.

PesynbTaTbl UCNbITaHWMI NPUMEHMMbI TOMBKO AJS1S1 OLEHKU CBOWCTB MaTepuanoB B KOHTPONMPYEMbIX
nabopaTopHbIX YCIOBUSIX U HE OTpaXkatoT NOBEAEHNE MaTepmarnoB B pearbHbIX YCIIOBUSX NoXapa.

9.2 UcnbiTaTenbHOe o6opyaoBaHue

9.2.1 B cocTtaB ucnbiTaTenbHOro obopynoBaHMsS BXOAWUT YCTaHOBKA AN onpefereHns uHgekca
pacnpocTpaHeHus nnameHn (cMm. pucyHok 9.1), koTopas BkmovaeT B cebsa cregylolmne 3remeHTbl:
BEPTUKaNbHYIO CTOMKY Ha Onope, areKTPUYeCKyto paguaLMoHHyo NaHernb, AepxaTenb 06pas3ua, BbITSHKHOM
30HT, 3ananbHyl ras’oBYHO FOpErkKy, LUENeBy0 KanmbOpOBOYHYKO ra3oBYK FOpPENiky U TEPMOINEKTPUHECKMN
npeobpasoBarerb.

9.2.2 OnekTpuyeckaa pagumaumoHHas naHenb pasmepom 470 x 250 MM COCTOUT M3 KepamMuyeckon
NNUTbl, B Nasbl KOTOPOW YNOXeHbI cnvpanu n3 nposonokn Mapkm X20H80-H (TOCT 12766.1). MNapameTpol
cnvpanen (auameTp, LWar HamMOTKW, SNEKTPUYECKOe COMNPOTMBIIEHME) OOMMKHbI ObiTb Takumu, 4TOObI Mpu
paBHOMEPHOM  pacrnpefenieHun cnuvpaneri no MOBEPXHOCTU  KepaMU4YecKoM MnuTbl  CymMMapHas
notpebnaemas MowHocTb He npesblwana 8 kBT. Kepamuyeckas nnuta 3akpenneHa B
TENMO3MEeKTPOM30NMPOBaHHOM KOpPMyce, UMEIOLLEM OTBEPCTUS ONS KPEMneHUs K BEPTMKaNbHOW CTOWKE W
BO3MOXHOCTb MOOKMIOYEHUST JMNEKTPUYECKOrO nuTaHus. [Ona yBenuueHns MOLHOCTU MHGPaKpacHOro
N3MNy4YeHnsi, PaBHOMEPHOIO €ee pacnpefdeneHnss WM yMeHblUeHUs BAUsSHUSA MOTOKOB BO3A4yXxa, nepen
KepaMmn4yecKkom NAINTON YCTaHOBEHA CETKa U3 XXapornpoYHOW CcTanm.

9.2.3 [lepxatenb obpasua COCTOMT M3 NOACTAaBKM U paMku. Pamky 3akpennstoT Ha nogcTaBke Tak,
4yTOObI NIIOCKOCTL OOpasua maTepuana, YCTaHOBIIEHHOrO B Hel, Obina HakmnoHeHa nog yrnom 30° oT
BEPTMKaANN B CTOPOHY paguauMoHHon naHenu. [epxartens obpasua ycTtaHaBnmBaroT Tak, YTOObl pacCcTosiHME
OT Kpas obpasua, OrpaHMYeHHOro paMKOW, OO0 CETKM pagMauMOHHOM MaHenyM COCTaBMANO 3HaYeHue,
nofny4yeHHoe Mpu KanubpoBke yCTaHOBKW. BbokoBas MOBEPXHOCTb paMKM MMEET AereHus Yepes Kaxiable
(30£1) MM, NpOHYMEpPOBaHHbIE Lidppammn OT Hynsa 4o AEBATU.

9.2.4 BbITskHOM 30HT pasmepamu 360 x 360x 700 mm cnyxut ana cbopa v yganeHus NpoayKToB
ropeHus.

9.2.5 [na wu3mepeHus TemnepaTtypbl MNpyW UCMbITAHUM MaTepuanoB W KanubOpOBKM YCTaHOBKU
NCNonb3yloT TEPMOINEKTPUYECKUA NpeobpasoBaTens Tuna TXA ¢ AnameTpom TEPMOINEKTPOAOB He Gonee
0,5 MM, u3onunpoBaHHbIA cnan, ¢ anana3oHom mamepeHus ot 0 go 800°C, He Gonee 2 knacca TOYHOCTM.
TepmoanekTpuyeckun npeobpasoBatenb LOMKEH MMETb 3alMTHBIA KOXYX W3 HepXaBewLlen cranu
anametpom (1,6£0,1) MM M 3akpennsaTbCs Takum obpas3om, 4ToObl M30NMPOBAHHBIN CrManW Haxoawsncs B
LEHTPe CeYEHNsi CY)KEHHOW YacTW BbITSXKHOIO 30HTa Ha paccTosiHum (90£2) MM OT ero BEpXHEro Kpasi.
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1 - pepxartenb 06pasua; 2 - 3ananbHas ra3oBas roperka; 3 - BbITS)XKHOM 30HT; 4 - TEPMOSJ1IEKTPUYECKNI
npeobpasoBaTenb; 5 - anekTpnyeckas pagnalmoHHas naHenp; 6 - BepTvkanbHas cTorika Ha onope
PucyHok 9.1 - O6wmii BUA yCcTaHOBKU AN ONPeAEneHns nHaeKca pacnpocTpaHeHus nriaMeHn

9.2.6 3ananbHas rasoBas ropenka npeacrtaendeT cobor Tpybky BHyTpeHHMM guameTtpom (2,0+0,1)
MM W3 XapoCTOMKOW CTanuM C 3anasiHHbIM KOHUOM W naTblo oTBepcTusMyn guametpom 0,6 mm,
pacnosnoXeHHbIMM Ha paccTosHunm 20 MM Apyr OT Apyra, OCW KOTOPbIX OPMEHTUPOBAaHbI MO HOpManu K
NMoBepxHOCTM oObOpasua. l[openka B paboyemM MOMOXEHUW YCTAHABNUBAETCHA TOPU3OHTaANbHO MeXay
paavaLMoHHON NaHenbld U obpas3uom Ha paccTosHMm (8+1) MM OT MOBEPXHOCTM Ob6pasua HanpoTuB
cepeaunHbl HyneBoro yvactka. [na ctabunusauum 3ananbHOro nNiaMmeHun roperika nomMeLLeHa B O4HOCIONHbIN
4Yexon M3 MeTannM4yeckon ceTku. [azoBasi ropenka nogcoeauHsieTca MbKUM LUNTaHroOM Yepes3 yCTPOWCTBO,
perynvpylollee pacxopg rasa, kK 6annoHy c nponaH-6ytaHoBon dpakumen (FTOCT 20448). daeneHve rasa
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OOIMKHO HaxoauTecs B AnanasoHe oT 10 go 50 kMa. B nonoxeHuu "KOHTPONb" ropenky BbIBOAAT 3a Kpau
pamKku.

9.2.7 lleneBas kanubpoBo4YHas rasoBasi ropernka npegctaBnseTr cobor TpyOKy C Hacagkon u3
)KapOCTOWMKOW CTanu M ycTaHaBnNMBaeTcs Taknm obpasom, 4YTOObl Kpa Hacagku ropenku pacrnonarancsa Ha
pacctositHum (10+2) MM OT NOBEPXHOCTW TapUMPOBAHHOW NIMTHI Ha MOMOBMHE ee AnuHbl. Pasmep
NPSAMOYrofibHOro LLeneBoro ceveHns Hacaaku ropenku coctaendaet 40x 0,5 mm.

9.2.8 MMpu ucnblTaHMSAX MCMOMbL3YIOT crneaylowme cpeacTtea M3MepeHuMs U Npubopbl KOHTPOMst 3a
YCrOBUSAMM OKpY>KatoLLen cpeabl:

- BNOK NUTaHWs!, COCTOSILLMNIA N3 ABYX PErYNSTOPOB HaMNPSKEHUS C MaKCUMaribHbIM TOKOM Harpysku He
MeHee 20 A 1 perynupyembiM BbIXOAHLIM HanpsbkeHnem oT 0 go 240 B;

- YCTPOMCTBO ANSA U3MEpPEHUs BpeMeHu (CekyHaomep) ¢ guanasoHoMm namepeHus ot 0 4o 60 MUH u
LeHon aenenus 0,2 c;

- patyuk lopaoHa c norpelHocTelo He 6onee +8%, NpUMeEHsieMbI Onsi KOHTPOMS MMOTHOCTU
TEnnoBOro NoToka Npu KanMbpoBKe YCTaHOBKY;

- npubop Ansa perucrpaumn TemnepaTypbl ¢ Avana3oHoMm usmepenust ot 0 go 500°C, He Gonee 0,5
Knacca TOYHOCTY;

- METannuMyeckyr NMHENKY ¢ amana3oHom uamepenuss ot 0 go 1000 mm n ueHon geneHunss 1 Mm,
npegHasHayeHHas 4ns USMepPEHUs NMUHENHbIX Pa3MepoB;

- bapomeTp ¢ AnanasoHom mamepeHuss ot 600 o 800 MM pT.CT. 1 LeHoW gernennss 1 MM pT.CT. Ans
n3mepeHns atTMochepHOro AaBneHus;

- TMIrpoMeTp ¢ AnanasoHom mamepeHunsa ot 20 go 93% (ot 15 pgo 40°C) n ueHon genenua 0,2°C ana
N3MEepPEHNsT BIAXXHOCTM BO3ayXa.

9.3 O6pas3ubl Ana ucnbITaHUN

9.3.1 [Ina ucnbiTaHMa OQHOrO BMAa Matepuana M3rotaBnueartoT natb obpasyos anvHon (320+£2) mm,
wupuHon (140+2) mMm, akTuyeckon TOMWUHOW, HO He Gonee 20 mm. Ecnm TomwmHa maTepuana
coctaBngetr 6onee 20 MM, HeobGXooMMO cpesaTb 4YacTb MaTepmana C HenuUEBOW CTOPOHbI. [lpu
N3roToBNeHnn obpasLioB SKCNOHNPYyEMas NOBEPXHOCTb HE OOIMKHa nogBepratbcs obpaboTke.

9.3.2 [Ina aHU30TPONHbIX MaTepuasnosB M3roTaBnMBatoT ABa KOMMrekTa obpasuoB (Hanpumep, no yTKky
1 no ocHoge). NMpu knaccndmkauumn maTepmana npMHUMaETCa XyaWwnin pesynbTaT UCIbITaHUS.

9.3.3 [Ina cnoucTbix mMaTepuanoB C PasfiMyHbIMW MOBEPXHOCTHLIMU CNOSMU (pasHble MIIOTHOCTU
CNoeB) WM3roTaBNMBAOT ABa KOMMSEKTa obpasuLoB B LENsX 3KCMOHMpoBaHMS obenx noBepxHocTen. [Npu
Knaccnduvkauum matepvana  npuHMMaeTcs  Xydwun pesynbtaT ucnbiTaHus. B cnydae, ecnn obe
MOBEPXHOCTU MOIYT MPUMEHATLCH KaK NMUEeBble, NPOBOAATCS UCMbITaHUS 06enx NOBEpPXHOCTEN.

9.3.4 KpoBernbHble MacTUKK, MAacTUYHbBIE MOKPLITUS U NAKOKPACOYHbIE MOKPbITUS HAHOCAT Ha Ty Xe
OCHOBY, KOTOpasi UCMOMb3yeTCs B peanbHON KOHCTPYKUuK. [pu aToM crieqyeT HaHOCUTb HE MeHee YeTblpex
CMOEB IaKOKPACOYHbIX MOKPbITUM C pacxogoM KaOoro Crnos B COOTBETCTBUM C  TEXHUYECKOW
OOKyMeHTaumnen Ha matepuvarn.

9.3.5 Matepwuansl TonwmHon meHee 10 MM UCNbITbIBAOT B COMETAHUN C Heroptoven ocHoBon. Cnocob
KpenneHus gormkeH obecneynBaTb KOHTAKT MOBEPXHOCTEN MaTepmarna u OCHOBBI.

B kayecTBe Heropto4en OCHOBbI crnefyeT WCMNONb30BaTb XPU3OTWUMLEMEHTHbIE JMCTbI pasmepamu
320x140 mm, TonwmHon 10 nnmn 12 mm, usrotoBrneHHole no NOCT 18124. [JonyckaeTcsi ucnonb3oBaHve
NNCTOB N3 acbecToLeMeHTa 1 Apyrmx HEroplYMx MaTeprasnos.

9.3.6 O6pa3subl KOHAMLMOHMPYIOT B TabopaTopHbIX YCIOBUSIX HE MeHee 48 u.

9.4 KannbpoBKa yCTaHOBKMU

9.4.1 KanubpoBKka yCTaHOBKM [OIDKHa MPOBOAMTBCA B MOMeLeHuM npu Temnepatype (2315)°C wu
OTHOCUTENbBHOM BNaxHocTn Bo3ayxa (50+20)% B cnegytoLem nopsgke:

9.4.1.1 PerynupyloT pacxop rasa yepes 3anarnbHyo rasoByo roperiky Takum obpasom, 4Tobbl BbicOTa
nnamexu coctaendna (11+2) mm. NMocne 3Toro 3anankbHyl0 ropernky BbIKIIOYaT U NEPEBOAAT B MOJTOXEHWE
"KOHTpOSL".

9.4.1.2 BkntoYyaloT 3NEKTPUYECKYIO pagvaLUOHHYI0 NMaHenb M yCTaHaBnMBaloT gepxaTtenb obpasua c
TapypPOBaHHOW Heroptoden nnuTton gnvHon (32012) mm, wwmpuHon (140+2) MM, B KOTOPOW PacnonoXeHbl
OTBEPCTUS C AaTYMKAMM TEMMOBOrO NMOTOKa B TPEX KOHTPOSIbHBLIX TOYKax. LieHTpbl 0TBEpCTUIA (KOHTPONbHbIE
TOYKW) PACMOSOXEHbI MO LEHTPanNbHOW NPOSONbBHOM OCK OT Kpasi pamMKku gepxaTtensa obpasua Ha pacCTosHUM
COOTBETCTBEHHO 25, 160 n 295 mm.

9.4.1.3 HarpeBatloT paguauMoHHYyl0 MaHenb W, nepemellas gepxartenb obpasua ¢ TapupoBaHHOW
nnuton, obecneymnBaoT NNOTHOCTb TEMSIOBOrO NOTOKA B CTALMOHAPHOM PEeXWME ANs NepBON KOHTPOSTbHOM

Toukn (32,0+3,0) KBT/Mz, 0N BTOPOM M TPETbEN TOYKM cooTBeTcTBEHHO (20,0+3,0) KBT/M2 1 (12,0£1,5)

KBT/MZ. Cuurtatot, uTO pagnaunoHHaA NnaHersnb BblllJ1la Ha CTaLLMOHaprIVI pexunm, ecnn nokasaHnAa gaTtymkoB

TENMOBOro NOTOKa AOCTUraloT 3HAYEHU B 3a4aHHbIX gManas3oHax U OCTalTCA HEM3MEHHbIMU B TedeHue 15
MWH.
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9.4.1.4 3amepsitoT paccTosHME Mexay pgepxartenem obpasua WM paguauMoHHOW NaHemnbi WU
NCMNOMb3YIOT €ro Npu NPOBEAEHUN UCTbITAHUNA.

9.4.1.5 3amMeHAIOT TapupOBaHHYIO HErOpHYyl NNUTY W YyCTaHaBNMBAlOT nepen Hen Lernesylo
KanubpoBOYHYI0 ra3oBylo ropenky. NepeBogaT B pabouyee MOMNOXeHVWE W BKIYAT 3ananbHylo ra3oByto

ropernky, peructpupyst yepes 15 MuH ropeuus Temnepatypy (7o) B BbITSDKHOM 30HTE. 3aXuraloT LENEBYHO
KanMBPOBOYHYIO FOperiky, perynupysi nogady rasa ¢ pacxogom (0,030+0,001) am3 /c. Yepes 10 MUH ropeHust
perucTpupytoT Temnepatypy (/] ) B BbITSXKHOM 30HTE.
TennoBoun Koa(pUUNEHT YCTaHOBKM (l3 ) BblMUCTIAOT No dhopmyne
qQ
B =

roe 4 - ynenbHas TennoTa cropaHvs rasa, kx/ams ;

O - pacxon rasa 3ananbHo ropenku, am3 /c.

B kayecTBe TennoBoro koauLmMeHTa yCTaHOBKA NPUHMMAIOT cpedHee apudmMeTnyeckoe 3HadeHue
pe3ynbTaToB NATM KannOpOBOYHbLIX UCTbITAHWUNA.

9.4.2 KanunbpoBKy YyCTaHOBKM MPOBOAAT MpU MNEPUOANYECKON WU MOBTOPHOW METPONOrM4yeckon
aTTecTauum, a Takke npy BBOAE B AKCyaTauuio, 3aMmeHe y3noB Nnocrne peMoHTa yCTaHOBKM.

9.5 NpoBeneHne ncnbiTaHUM

9.5.1 VcnblTaHnsa gomkHbI MPOBOAUTLCS B MOMeLLeHMn npu Temnepatype (23+5)°C n oTHOCUTENBHON
BnaxxHocTu Bo3ayxa (501+20)% B cnepgyoLem nopsgke:

9.5.1.1 HarpeBatoT pagnaumoHHyto naHenb, obecneyunsas ycnosusa 9.4.1.3.

9.5.1.2 3axuraloT 3ananbHy0 ropernky, NepeBoasT ee B paboyee NONOXeHNe U perynumpyroT pacxoq
rasa B COOTBETCTBMM C 9.2.7.

9.5.1.3 YcTaHaBnuBalT MOArOTOBMNEHHBIA K WUCMbITaHMAM obpasel, maTepuana B gep)aTenb, Ha
NOBEPXHOCTb 0bpa3La HaHocAT pucku ¢ warom (30+£1) MM, noMeLlaloT gepXKaTeNlb B YCTAHOBKY U BKIOYAOT
cekyHOoMep.

9.5.1.4 VcnbiTaHne onuTca 4O MOMEHTa NpeKpalleHNsa pacrnpoCTpaHEHUS MiamMeHn Mo NOBEPXHOCTU
obpasua.

9.5.1.5 B npouecce ucnbitTaHmsa perncTpmpytoT:

- Bpems ( Tg ) BocnnameHeHus obpasua, C;

- BpeMs (T; ) npoxoxaeHus (ppoHTOM NiiaMeHun [ -ro yvacTtka noBepxHocTu obpasua (i =1, 2, ... 9), ¢;
paccTosiHue ( [, ), Ha KOTOpOe pacnpoCTpaHUICs PPOHT MIaMeHN, MM;

- MaKcuMmarnbHylo Temnepatypy AbIMOBbIX ra3oB (fmax ), °C;
- BpeMsl ( Tmax ) OT Ha4Yana UcnbiTaHMsa 0O OOCTDKEHUS MaKCManbHOM TeMnepaTypsl, C.

9.6 OueHkKa pe3ynbTaToOB UCMNbITAHUN
9.6.1 [ns kaxgoro obpasua BbIMUCTIAOT MHOEKC pacnpocTpaHeHus nnamenu ([ ) no copmyne

0,5
0,0115 "
B(tmax _[0)(Tmax _TO) 1+ 0:212_
T i=1T; ) (92)

I =

roe 0,0115 - pasmepHbiit koadduumenT, BT ! ;

0,2 - pasmepHblit koadbpuLmeHT, c-mm !

9.6.2 CpenHee apudMeTMYECKOe 3HA4YeHUe MHAEeKca NATU UCMbITaHHbIX 0OpasLoB MPMHMMAIOT 3a
WHAEKC pacnpoCTpaHEHUs NIIaMeHn UCCeayeMoro matepuana.

9.6.3 CxogumocTb U BOCMPOU3BOAUMOCTb MeTogda [8] npw goBepuTenbHOW BepoATHOCTU 95% He
[OImKHa npeBbIwaTth 25%.

9.7 Knaccudmkaums

9.7.1 3HayeHue uvHOEKCa pacnpoCTpPaHEHWs MNameHu crieQyeT MPUMEHsITb ANns Knaccudukauum
MaTepuarnos:

- He pacnpocTpaHsIoLLINe Nrams rno NOBEPXHOCTU - MHOEKC pacnpoCcTpaHeHUs nnameHn paeeH 0;

- MEANEHHO pacnpoCTpaHSLWME Mams Mo NOBEPXHOCTU - UHAEKC pacrnpoCTpaHeHUs nnameHu bonee
0 go 20 BKITHOYUTESBHO;

- ObICTPO pacnpoCTpaHsaLLIME NnamMs No MOBEPXHOCTU - MHAOEKC pacnpoCTpaHeHus nrameHu Gonee
20.
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9.7.2 YcnoBua un pesynbTaTbl UCMbITAHUA PErMCTPUPYIOT B NPOTOKONE.

9.8 OchopmneHme npoTokosa UCNbITaHUN

B npoTokone ucneitaHuin (cM. npunoxexue ) NpMBOAAT cneayowme CBeAeHNs:

- HaMMeHOBaHWe UcnbiTaTeNnbHOM NabopaTopuy;

- HaMMEeHOBaHVe N agpec 3aka34yuka, U3roToBUTENS (NocTaBLLMKa) MaTepuana;

- YCNoBus B nomelleHumn (Temnepatypa, °C; oTHocuTenbHast BaxXHOCTb, %; aTMoccepHoe faBneHue,
MM PT.CT.);

- onncaHne matepuarna unm nsgenusi, TEXHUYECKyo JOKYMEHTaLMI0, TOProByto Mapky;

- cocTaB, TOMLWMHY, MIIOTHOCTb, Maccy 1 cnocod M3roToeneHns obpasuos;

- TONLWMHY N XapaKTepPUCTUKY MaTepuana Kaxgoro cnos - Ansg MHOrOCNONHbIX MaTepranos;

- NapameTpsbl, perncTpupyemble Npu UCMbITAHUSX;

- Knaccudukaumo matepumana;

- AaHHble 4ONOMHUTENbHbLIX HabnoaeHW (NOBeAeHNe MaTepuana nNpu UCMbITaHUsX);

- ucnosnHuTenewn.

9.9 TpebGoBaHuA 6e3onacHOCTU
lMomelleHne, B KOTOPOM MPOBOASIT UCMbITAHUS, AOMKHO ObiTb 06OPYAOBaHO MPUTOYHO-BLITSXKHON
BeHTUNsUMen. Pabodyee MecTo onepatopa [OMKHO YAOBMNETBOPATb AENCTBYHOLWMM TpeboBaHUsSIM Mo
3anekTpobe30nacHOCTU U caHUTapHO-TMrneHnYeckum TpeboeaHmsam B cooTBeTcTBMM ¢ TOCT 12.1.005. Jluua,
OONyLEeHHbIe B YCTAHOBIIEHHOM MOpPSAKe K WUCMNbITaHUAM, AOMKHbI OblTb O3HAKOMMEHbI C TEXHUYECKUM
onMcaHMeM 1 MHCTPYKLMEN No 3KCnyaTauumn UCNbITaTENbHOMO N N3MepPUTENbHOrO 0bopyaoBaHus.

10 MeToa akcnepuMeHTanbLHOro onpeneneHns KUCIoOpoAHOro MHAEeKCca nnacTmMacce

10.1 OcHOBHbIE MOJIOXEeHUSA

CylHoCTb MeToaa onpedeneHnst KNCNOPOAHOIO MHAEKCA 3aKMoYaeTesl B HAXOXKOEHUM MUHUMAIbHON
KOHLIEHTpauun Kuicnopoga B MNOTOKE  KUCMOPOOHO-a30THOW CMecWu, Mnpu  KOTopon Habnwogaertcs
CaMOCTOATENbHOE rOpeEHNE BEPTMKAIbHO PacnofioXeHHoro obpasua, 3aXXmraemMoro CBepxy.

3HayeHne KMCNopoaHOro MHAEKca criegyeT NPUMEHATb Npu pa3paboTke MONMMEPHBLIX KOMMO3WULNA
NOHWXKEHHOMN roproyecTum n KOHTporne roproyecTu NONMUMEPHbIX MaTepuaros, TKaHewn,
LLenmono3Ho-0yMaxkHbIX M3genui u apyrmx matepmanoB. KucnopogHein nHgekc HeobxogmMmo BKOYaTb B
CTaHAapTbl NN TEXHUYECKYO AOKYMEHTALMIO Ha TBepAdble BellecTBa (MaTepuansl).

MeToa npMMeHMM Anst UCMbITaHUSA NnacTMacc, B TOM YNUCIE S]MEUCTbIX, MIIOTHOCTLIO He MeHee 100

kr/M 3, ONS nnactMacc B BMAE MAEHOK M JUCTOB TOMWMHOW He Gomnee 10,5 MM, ANs TKaHem,
LLenmono3Ho-0yMaxHbIX U34enui U Apyrux maTepuarnos, 3a UCKITYEHNEM MaTepmanoB ¢ 60MbLLIOM ycaaKon
NP BbICOKUX TEMMepaTypax.

MeToa nNpUMEHSAOT B CEPTUMUKALMOHHBIX U apOUTpaXKHbIX LensiXx AN CPaBHUTENIbHOM OLEHKM
roptoyecTy TBEpAbIX BELLECTB U MaTepuarnos B ONpeaerieHHbIX KOHTPONMPYEMbIX YCIOBUSIX.

10.2 UcnbiTaTenbHOE 06opyaoBaHue
VcnbiTatensHoe obopyaoBaHve ons onpegeneHns KUCIOPOAHOro NHAeKca nokasaHo Ha pucyHke 10.1
N BKMOYaeT B cebs crieqytoLime 3nemMeHThbl.
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1 - BEHTUNb NpeaBapUTENbHON PETYNIMPOBKU; 2 - BEHTUNb TOYHOWN PErYNUPOBKY; 3 - CMecuTens; 4 -
pacxogomep; 5 - peakuMoHHasa kamepa; 6 - gepxaTenb obpasua; 7 - KUCrOPOAHbIN aHanm3aTop
PucyHok 10.1 - O6opynoBaHue gns onpegeneHns KUCNOPOAHOro MHaeKca

10.2.1 PeakuuoHHas kamepa, npeactaBngawas cobonM TepMOCTOMKYH Npo3padHylo  Tpyoy
BHYTPEHHUM AuMamMeTpoM He MeHee 70 MM U BbICOTON He MeHee 450 MM, yCTaHOBMNEHHasd BepTMKanbHO Ha
OCHOBaHuW.

Ha gHO KamMepbl MOHTUPYIOT MpUCnocobneHne Ansi paBHOMEPHOrO pacnpederneHnsi ra3oBol CMecw,
cocTosiliee, Hanpumep, M3 CTEKNSAHHbIX WM MeTanfMyecKkMx LWapukoB guameTpom ot 3 go 5 wmm,
nomeLleHHbIX crioem BbicoTon oT 80 Ao 100 mm.

10.2.2 [lepxaTtenb obpasua Anga 3akpenneHnss ero B BepTUKarbHOM MOSOXeHMM B Tpybe (CM. pUCYHOK
10.2). PekomeHayeTca NPUMEHSITb: AN XKECTKMX 06pasLioB - ManeHbK1e Knewwm, 3akpennstowme obpasel Ha
paccTosiHUM He MeHee 15 MM OT camMOln HWXKHEN ropswen Todkm obpasua; ansg rmbkmx obpasuoB - pamky,
MapKunpoBaHHyto B cooTBeTcTBuM ¢ 10.3.3.

Bce petanu gepxaTtens He OOMKHbl MMETb OCTPbIX KPOMOK AMs nydywero obTtekaHus rasoBbiM
MOTOKOM.
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PucyHok 10.2 - PeakumoHHast kamepa 1 pamka - gepxaTtenb obpasua

10.2.3 MeTannuyeckoe NpPOBOIOYHOE CUTO pasmepom syenkum ot 1,0 go 1,6 MM, nomelleHHOe Hag
Lapukamm 4ns ynaenvMBaHus nagaroLmx YyacTu.

10.2.4 BannoHbl ¢ razoobpasHbIMK KNCIIOPOAOM M a30TOM (4MCTOTa KOTOPbIX AOMMKHA OblTb HE MeHee
98%) unu ¢ oumnLLLEHHBIM BO34YXOM MpY KOHLUEHTpaumm kucropoga 20,9% o6.

Ecnun pesynbTaTtbl UCNbITAHUA 3aBUCAT OT BNaXHOCTU ra3oB, TO BNAXHOCTb KaXAoro rasa He 4OIKHa
npesbiwatb 0,1% macc.

10.2.5 Cucrtema cmelLuMBaHUS U PEryriMpoBKN ra3oB nepes NocTyMfeHWEM B PEaKUMOHHYIO Kamepy,
No3BONAIOLLAA N3MEHSITb KOHLEHTpaLUMIO Kucnopoda ¢ warom He 6onee 0,2% 06.

10.2.6 CpenctBa U3MEpPEHUss UM KOHTPONSA KOHLEHTpauuuM Kucriopoga B rasoBOoW CMecu C
norpeLuHocTblo He 6onee 0,5% 06. u perynMpoBKn KOHLEHTpaLumu ¢ norpewHocTelo £0,1% 06.

PekomeHnayeTca MpUMEHSTb: Uronbvatble KrnanaHbl Ha NMHUSX OTAENbHbIX asoB M CMECU rasos;
napamarHuUTHbIA KMCIOPOAHLIN aHanu3aTop AMS HenpepbiBHOro OTbopa npobbl cMecwu; rpagyvMpoBaHHbIe
pacxogomepbl (poTaMeTpbl); rpagyvMpoBaHHble AnadparMbl C MAHOMETPaMM.

10.2.7 WVICTOYHMK 3axuraHusi [Hanpumep, ropenka C [AuaMeTpoM HakKoHedHuka (2+1) mm],
obecneuymBaloLU Ha NponaHe BbICOTY NrnaMeHu (16+4) mm n cBOBOOHO BXOOALLMI B KAMEPy Yepes3 BEPXHUM
OTKPbITbIN KOHEL,.

10.2.8 CekyHOOMEP C MOrpeLLHOCTbI0 n3MepeHus He bonee 1 c.

10.2.9 Tlpucnocobnenne Ans yganeHus caxu, AbiMa u Tenna, obecneyuBaroliee [OCTaTOMHOE
oTcacbiBaHWe 6e3 N3MeHeHWs MOTOKa ra3oB B KOFIOHKE UMW ee TeMnepaTypbl.

10.2.10 lMNMpoBepKy NpaBurbHOCTN paboTbl YCTAHOBKU KOHTPOMMPYIOT Kaxable 6 Mec, a Takke nocne
ONMTENbHOW €€ OCTaHOBKM WU MPU MOSTyYEHUN COMHUTESNbHbLIX pe3ynbTaTtoB. [lepeyeHb CTaHAApTHbIX
MaTepuanoB Arsi NPOBEPKN YCTaHOBKU NpuBeaeH B Tabnvue 10.1.

Tabnuua 10.1

-
L

CraHgapTHbIA MaTepuran KucnopogHbii nHaeke, % 006., Ans BapuaHTa 3akunraHusi
A B
MonunponuneH 0O7118,3 00 19,0 OT1 17,7 no 18,2

MenamuH-cbopmanbaerng O141,0 10 43,6 OT1 39,6 no 42,5
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MonumeTtunmeTakpunart (TONLWMHON 3 MM) OT117,3 oo 18,1 OT117,2 0o 18,0
MonumeTtunmeTakpunart (TonwmHom 10 Mm) O117,9 0o 19,0 O117,500 18,5
®eHonbHas neHa (TonwwmHon 10,5 mm) O71 39,1 0o 40,7 O7 39,6 0o 40,9
MBX-nneHka (TonwwmHon 0,02 mm) - OT1 22,4 no 23,6

10.3 O6pas3ubl ANA UCNbITaHUN
10.3.1 [Ons wucnbiTaHMa npuMeHsiloT He MeHee 15 obpasuoB. Pasmepbl 06pasuoB  OOMKHbI
COOTBETCTBOBATb 3HAYEHUSsIM, yKa3aHHbIM B Tabnuue 10.2.
Tabnuua 10.2

Twun Pa3smep obpasua, Mm Twun maTepuana
obpasua
OnnHa LnpnHa TonwmHa

1 OT1 80 o 150 10,0£0,5 | 4,00+0,25 |MaTepuansl, obnagaromne ctabunbHom hopmon

2 10,0£0,5 [Auyenctbie maTepuansl

3 0o 10,5 |IluctoBble N NNeHOYHbIE MaTepumansl

4 OT1 70 po 150 6,5+0,5 3,00+0,25 |MaTepumansl, obnagatowme ctadbunbHom hopMon, unm
NNCTOBbIE MaTepuarnbl 418 9NeKTPOTEXHUYECKMX
YyCTPONCTB

5 140,0+0,5 52,0+0,5 Lo 10,5 |[nbkme nnucTbl U NNEHKN

MpumeyaHue - Pe3ynbTatbl, NOMyyYeHHblE HA 0OpasLuax pa3nuyHbIX Pa3MepoB, HECOMOCTaBUMbI.

10.3.2 Kpas ob6pa3sLoB A0OMmKHbI ObITb Magkumu.

10.3.3 Ha o6pasubl HaHOCAT MNOMepeYHble NUHUM (METKM) Ha [Be CMeXHble CTOpoHbl. [lepen
UCMbITAHUEM METKU LOIMKHbI ObITb CYXUMMU.

Ha obGpasubl TMNoB 1-4 BKNHOYUTENBHO HAHOCAT METKM Ha paccTtosiHum 50 MM OT koHua obpasua,
BCTYNalOLLLErO B KOHTAKT C UCTOYHMKOM 3aXWraHusi, B cnyyae BapuaHta A 1 Ha paccTtosiHum 10 1 60 mm B
cnyyae BapuaHTta b 3axuraHus.

[nsa obpa3yoB TMNa 5 METKM HAHOCAT Ha AepxaTtenb obpasua (M/vnu Ha obpasel) Ha paccTosHum 20
n 100 MM OT BEpPXHEro Kpas.

10.3.4 B cnyyae aHM30TpOMHbLIX MaTeprarnoB 3anuncbiBaloT PacnoroXeHne n opueHTauuo obpasyos B
3aBMCUMOCTU OT OCEN aHU3OTPOMMUMN.

10.4 NMpoBeneHne ucnbiTaHUA
10.4.1 Ecnn HeT ApyrvMx ykasaHun, obpasubl nepeq UcnblTaHMeM KOHOMLUOHMPYIOT HE MeHee 88 u B
cTtaHgapTHon atmocgepe 23/50* mm pT.cT. no FTOCT 12423.

* TeKkcT JOKYMEHTa COOTBETCTBYET OpuruHany. - MpumedaHune nsrotoButensi 6asbl faHHbIX.

10.4.2 Bpema mexagy MW3roToBrieHMEM UCCneayemoro Martepuana v HayanoM MUCMbITaHUs [OOMKHO
ObITb HE MeHee 72 u.

10.4.3 UcnbiTaHns NnpoBoasT npu Temnepartype (2312)°C.

10.4.4 B cnyyae HeobxogMmocTu annapaTypy KanvbpytoT B cootBeTcTBum ¢ 10.2.10.

10.4.5 HayanbHylo KOHLEHTpaLMIO KUCNOpPOoAa BbIOMpatoT Ha OCHOBE omnbiTa paboTbl C MaTepuanamm,
aHanorn4yHbIMM uccriegyemomy. B npoTvBHOM crnyvae oAuH M3 MPUIOTOBMEHHbIX 0BpasLoB CXKUraloT Ha
BO34yxe U HabntoaarT 3a rOpeEHUEM.

YcTaHaBnmBalT HaYanbHYK KOHLEHTPaLMIO KUCMOPOoAa:

- obbemHas gons (18+2)%, ecnu obpaseL, ropuT ObICTPO;

- obbemHas gons (21+2)%, ecnn obpaseL, ropuT MeasIEHHO UM HEYCTONYMBO;

- obbemHas gons He meHee 25%, ecnu obpa3sel 3aTyxaerT.

10.4.6 OOGpasel, 3aKkpennsT B BepTUKaNbHOM MOMOXEHUM B AepxaTernie B LEHTPE KOMOHKM Tak,
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4YTOObI BEPXHUIA Kpan obpa3ua Haxoauncs Ha paccTosiHn He meHee 100 MM OT BEPXHErO Kpasi KONTOHKW.

10.4.7 Tpnbopbl AN M3MEPEHUS OABMEHUS M pacxoda rasoB PErynvpyroT Tak, YTOObl ra3oBbli MOTOK
B KOIMOHKe npu TemnepaType (23+2)°C c 3agaHHOM KOHLEHTpauuen kucriopoga umen ckopoctb (40+10)
Mm/c.

10.4.8 Cuctemy npofyBaroT rasoBon cmecbio He MeHee 30 C nepen UCMbITAaHMEM U NOAAEPXKMBAOT
KOHUEHTpauMio Kucnopoaa NocToSHHOM A0 KOHLUA UCTbITaHUS.

10.4.9 3axuraHne obpasLoB NPOBOAAT B 3aBUCMMOCTM OT TuMna obpasLoB N0 OQHOMY U3 CeayHLLMX
BapuaHTOB.

BapuaHT A (ans obpasuos Tuna 1-4 BKMOYMTENBHO)

lMoaBoOAT camylo HWXKHIO 4YacTb NMamMeHu Topernku K BEepXHEW TOpU3OHTarbHOW MOBEPXHOCTU
obpa3ua, MegneHHo nepemellasl Tak, 4YTOObl nnamsi MOKpPbIBaro ee MOMHOCTbI0 WM He Kacanochb
BEPTUKanbHbIX MOBEPXHOCTEN WUNU rpaHeri obpasua. [AnvTenbHOCTb BO3OEWCTBMSA MnaMeHu Ha obpaseu
coctaBngeT 30 ¢ ¢ KOPOTKUMU NepepbiBaMu Yepes Kaxable 5 c. Obpasel cunTaloT BOoCnnamMmeHeHHbIM, eCrm
rnocne OTBOAA roperiku Yepes 5 ¢ BCS ero BepXHsisi YacTb ropuT.

BapuaHT b (ans obpasuos Tuna 5)

HaknoHs0T 1M noaBoaAaT ropenky Tak, 4YToObl BbICOKOTEMMEpaTypHas 30Ha NnamMeHu Mnokpbina
BEPXHIOIO M BepTUKarbHble MOBEPXHOCTM obpasua no AnuHe okoro 6 mM. OnutenbHOCTb BO3OEenCTBUS
nnameHn Ha obpasey coctaBnsieT 30 C C KOPOTKMMM MepepbiBaMu yepes Kaxable 5 ¢ unu o MOMEHTa,
Korga ropeHve OOXOAUT 0 BEPXHENW METKM Ha paMke.

10.4.10 Tllocne BocnnameHeHWss o6pasua BKMOYalT  CeKyHagoMep M HabnwogawT 33
pacnpocTpaHeHNEM ropeHms.

10.4.11 Ecnn ropeHve npekpawiaeTca M He BO30OHOBNSETCA B TeveHue 1 C, TO, BbIKMOYMB
cekyHOoMep, ONpeaensioT BpeMsi rOpeHNst U U3MEPSI0T MakCMMarbHYo ANVHY cropesLuen Yactu obpasua.

Ecnn xoTa 6bl oAuH M3 ykadaHHbIX MokasaTenen ropeHuns obpasua npeBOCXOoAuUT NpuBedeHHble B
Tabnuue 10.3 kpuTepuu, TO pesynbTaT MUCMbITaHUS 3anuCcbiBalOT Kak X . B npoTuBHOM cnydvae pesynbtar
UcnblTaHWs 3anucbiBaloT kak 0.

Tabnuua 10.3

Tun BapwuaHT Kputepuu
obpasua 3aKuraHms
Bpems ropeHus nocne 3axuraHus, ¢ [nuHa cropeBLuern 4actn obpasua, Mm
1 A 180 50 oT BepxHero Topua obpasua
2
3 180 50 HWKe BEPXHEN METKM
4
5 b 180 80 Hwke BepXHEN METKM (Ha pamke)

10.4.12 Mo xoay McnbiTaHWs OTMEYatoT NPOLIECCHI, CONPOBOXAAoLLMe rOpeHne, Takme Kak, Hanpuvep,
nageHue yactuu, obyrnvMeBaHme, HepaBHOMEPHOE ropeHne, TNeHne.

10.4.13 TacaT n BbiHMMaT obpasel U3 peakuMOHHOM Kamepbl. [Ond ucnbiTaHus criegylouwlero
obpasua oxnaxgalT kamepy Ao (23+2)°C unu MOHTUPYIOT APYryLo, UMetoLLyo TemnepaTtypy 8o (23+2)°C.

B cnyyae Heob6xoguMOCTM OYMLLAOT MOBEPXHOCTU FOPENKM U Kamepbl, CUTO U npucrnocobneHve ansg
paBHOMEPHOrO pacrnpeaeneHns ra3oBo CMeCH.

10.4.14 Tlpn wcnbiTaHMn nocnegytouiero obpasua BbIOMPAKOT KOHUEHTpPaUMo KMCopoda Takum
obpasom, 4To:

- YMEHbLUAT KOHLEHTpaUMIO KUCropoda, ecnu npegbigyui obpasel, cunTaeTcs CrnocoOHbIM K
ropenuto (ropuT) (cm. Tabnuuy 10.3), nnu

- YBENUYMBAIOT KOHLIEHTPALMIO KMCIOpoAa, ecnu obpasel, cumTaeTcs HeCcnocCobHbIM K ropeHuto (He
rOpuT, FOPUT HEYCTONYMBO).

10.4.15 [Insa onpepenenns HeobXoOMMOWN KOHLEHTpaLUM KMCnopoaa NoOBTOPSIKOT 3Tanbl, YKa3aHHbIE B
10.4.6-10.4.14 BKMOYUTENBHO, NPOU3BOSIbHO M3MEHSIA MPU 3TOM KOHLIEHTPALMIO KMCAopoga 40 MOryyYeHus
KOHLEHTpaLui, OTNINYaKLWNXCs Apyr OT Apyra He bornee yem Ha 1%.

10.4.16 HauanbHyl0 KOHUEHTpauuio Kucnopoda W3MEHSIT A0 TexX Mnop, Nnoka He YCTaHOBUTCSA
MMHUManbHas KOHLEHTpaLuMsa KUCropoda B CMECcU C a3oToM, KoTopasl nogaepKuMBaeT ropeHue obpasua B
TeyeHne 180 ¢ nunu npu koTopon 3a Bpems meHee 180 ¢ cropaet 50 mm o6pasua Tvna 1-4 BKMOYMTENBHO U
80 mm obpasua Tina 5 (obpaseu, cnocobHbIV k ropeHunto) (cm. Tabnuuy 10.3). MuHMManbHas KoHUeHTpauus
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OOIMDKHA OTNMYaTbCa OT MakCUMarbHOW, He MNOAAEPXKMBAIOLLEN YyKasaHHble ycrioBusi ropeHusi (obpased,
HeCrnocoBHbIN K ropeHuto), He bonee Yem Ha 1%.

Takum obpasom, B cepun nocrnenoBaTefbHbIX ONbITOB onpeaensieTcs 3HadeHne KA - KoHUeHTpaums
KMcrnopoga, siBNsiolasca npefaensHoW Ans ropeHusi. 3a 3HadeHue napameTpa KU Gepetcsa cpepgHee

MeXay 3HauYeHMeM KOHLIEHTpaLMM Kucropoaa, npu koTopom obpasel, cnocobeH k ropemo KU | n

3Ha4YeHneM KOHLIeHTPaLMM KUCTopoAaa, Npu KoTopoM obpasel; HecnocobeH k ropernio KW .

10.5 OueHKa pe3ynbTaToB UCMbITaHUN
10.5.1 KncnopogaHbii uigekc KH , % 06., BblUMCNAIOT No doopMyre

(K. +KH,,)

KM = , (10.1)

rne KU, - koHeuHoe 3HaueHMe koHLeHTpaumm kucnopoaa, Npu KoTopoit obpasel; cnocobeH k ropeHuio, %:;

KH,,. - koHeuHoe 3HaueHMe KOHLEHTpaLMM Kkucriopoda, Npu KOTopoi obpasel, HecrnocobeH K
ropeHuio, %.

10.5.2 CxoamnmocTtb MeToda [8] npy goBeputernbHon BeposaTHOCTM 95% He gomkHa npesbiwatb 0,5%
06.

10.5.3 Bocnpoussogumocts MeToga [8] npu goBeputenbHOM BepoATHOCTUM 95% He JofmkHa
npesbiwatb 1,4% 06.

10.6 OchopmneHune nNpoTokona ucnbITaHUN

Ycnosust 1 pesynbTaTtbl UCMbITAHUA PErMCTPUPYIOT B MNPOTOKOme, ¢hopma KOTOPOro npveBeneHa B
npunoxenunn [, cogepxallem crnegyroLime cBedeHus:

- AaTy ncnblTaHU4;

- YCNoBus B NomeLleHumn (Temnepatypa, °C; oTHocuTenbHast BMaXxHOCTb, %; aTMocdepHoe faBneHue,
kla);

- HAMMEHOBaHWe UcnbiTaTenbHOM NabopaTopuu;

- HAUMEHOBaHNE METOANKN UCTbITAHWUIA;

- HAMMEHOBaHMWE M aapec 3akasyvka;

- HAMMEHOBaHWE M aapec U3roToBMTENS (MOCTaBLLMKa) MaTeprana;

- ONMCaHvWe MaTepuana WnuM M3Aenusl, TEXHUYECKYID OOKYMEHTauuio, a Takke TOProByH Mapky,
COCTaB, TOJLLMHY, NNIOTHOCTb, Maccy 1 cnocob M3roToBneHUs 06pasLoB;

- pesynbTaTbl UCMbITaHWUIA;

- AOMNONTHUTENbHbIE HabnNoaeHNs;

- UcnonHuTenen.

10.7 TpeboBaHMA 6Ge30nacHOCTU
YcTaHOoBKy Ansi onpeaeneHns KUCNOPOAHOro MHAeKca creayeT NoMeLlaTth B BbITSHXKHOW Lkad unv nog
BbITSPKHOWM 30HT, obecnevmBatolLni yaaneHne rasaoobpasHbiX NPoayKTOB ropeHnsi 6e3 n3amMeHeHnsi CKOpoCTH
noToka B  peakuMoHHoW  kamepe. Paboyee MecTo onepatopa  OOMKHO  YAOBMETBOPATb
caHuUTapHoO-rurneHnyeckum TpebosaHmam no FOCT 12.1.005.

11 MeToA 3KcnepMMeHTaNbLHOro onpeaerneHus KoadgpduumeHTa AbIMooO6pa3oBaHus TBepabIX
BellecTB U MaTepuarnos

11.1 OcHOBHbIE MosI0XeHUs
CywHocTb MeToa onpegenennst KoadguumeHTa AbIMO00bpa3oBaHus 3aKno4aeTcss B onpegeneHm
ONTUYECKOM MAOTHOCTU [AbiMa, 0o6pasylollerocss npu rOpeHUM Wnu TIEHUMU W3BECTHOrO KOnuyecTBa
UCMbITYEMOTO BELLLECTBA UV MaTepuana, pacnpeaeneHHoro B 3agaHHOM o6beme.
3Ha4veHne koadduLmeHTa AbIMOOOpa3oBaHua crieqyeT NPUMMEHNATb ANS Kraccudukaumm Mmatepmnanos
no AbiMmoobpa3sytoLLert cnocobHOCTU. PasnuyatoT Tpy rpynnbl Matepuanos:

- € mManow ApiMoobGpasyoLlen cnocobHOCTbIO - KO3 dUUMEHT AbiMoobpasoBaHus 00 50 2 Ixr

BKMIOYNTENBLHO;
- C YMEpPEHHON ObIMOOOpa3syoLen CnocoBHOCTBIO - kKO3dhMLMeHT AbiMoobpasoBaHusa cBeiwe 50 oo

500 m 2 /kr BKJTHOUYUTENBHO;
- C BbICOKOM AbIMOODpasyloLen CnocobHOCTbIO - KOIMUUMEHT AbiMoobpasoBaHusa cBbiwe 500
2
M < /K.

11.2 UcnbiTaTenbHoe o6opyanoBaHue
VcneiTatensHoe obopynoBaHue Ans onpegeneHus koadpduumeHta gbiIMoobpas3oBaHusa (CM. pUCYHOK
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11.1) BKMtoYaeT B cebs crieqytoLmne areMeHThl.

11.2.1 Kamepa cropaHusi BMECTUMOCTbIO 310 3 M3, BbinonHeHHas w3 HepXaBeloLen cranu.

BHYTpeHHSI MOBEPXHOCTb KaMepbl Tenrou3onuMpoBaHa acboCUMMTOBBIMU MAMTaMu TonwmHon 20 MM u
nokpblta  anwMmuvHueBon  dornbrod  TonwmHon 0,2 mm. B kamepe cropaHua  ycTaHOBMEHbI
anekTpoHarpeBaTenbHas NaHenb W AepXaTenb obpasua. JnekTpoHarpeBaTeNbHyl MaHemnb pasMepamu
120 x 120 MM MOHTUPYIOT Ha BEpPXHEW CTEHKe kamepbl nog yrnom 45° K ropusoHTanu. dnekrpocnuvpanb
naHenu nsrotaesnueaeTcsa U3 Nposonokn mapkn X20H80-H (TOCT 12766.1) auameTpom ot 0,8 o 1,0 Mm.

Oepxatenb obpasua pasmepamm 100 x 100 x 20 MM KpensiT Ha ABepue kamepbl cropaHus. B
Jepxarene ycTaHoBMneH Bknagbiw 13 acbocunurta pasmepamm 92 x 92 x 20 MM, B LleHTpe KOTOpPOro nMmeeTcs
yrnybneHve ans pasmMeLleHrs nogoykn ¢ obpasuom (yrnybneHune Bo Bknaabille A0MKHO ObITb TakuUM, YTOObI
HarpeBaemasi MOBEpXHOCTb Obpasua Haxoaunacb Ha pacctosHuM 60 MM OT 3nekTpoHarpeBaTeribHOWN
naHenm).

YcTaHoBMEeHHbI B nogouky obpasel, AOMmKeH onupaTtbCA Ha BCTaBKY M3 HEroprouvero marepuvana,

nnoTHocTblo (850+100) kr/im 3 1 TonwwmHoii, obecneunBaroLLei paccTosiHME OT SKCMOHMPYEMOW NOBEPXHOCTU
obpa3sua 40 BHYTPEHHEN HUXKHEN MOBEPXHOCTU NOA0YKM, 15 MM.

Hap pepxatenem obpasua ycTaHOBMeHa 3ananbHas ra3oBasi ropenka, npegcrasnsiowias cobon
TPYOKy 13 HepXXaBetoLen cTany BHyTPeHHUM guameTpom oT 1,5 0o 2,0 mm.

B kamepe cropaHus MeKTCa BEpPXHEE U HkHee oTBepcTus cedeHnem 30x 160 mm, coeguHsioLmne
ee C KaMepow U3MepPEHUN.
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1 - kamepa cropaHus; 2 - gepxartenb 0bpa3ua; 3 - OKHO M3 KBapLLEBOro CTekna; 4, 7 - KnanaHbl MpogyBku; 5 -
npuUeMHuK CBeTa; 6 - Kamepa U3MepeHUit; 8 - KBapLLeBoe CTEKNO; 9 - UICTOYHUK cBeTa; 10 -
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npegoxpannTenbHas membpaHa; 11 - BeHTUnaTop; 12 - HanpaBnsoLWmMIA Ko3blpek; 13 - 3ananbHasi roperka;
14 - Bknagblw; 15 - anekTpoHarpeBaTesnbHasa naHesb
PucyHok 11.1 - ObopynoBaHue onsa onpegeneHns koaduumeHTa gbiMmoobpa3oBaHus
11.2.2 Kamepa namepeHuin pasmepamm 800 x 800 x 800 MM, N3roToBNeHHas N3 HepXXaBerLlen cranu,
UMeeT B BepxHEW CTeHKe OTBEepCTUs [ANs BO3BpPaTHOrO KrarnaHa npoayBKW, WCTOYHWKA cBeTa U
NpeLoXpaHNTENbHON MembpaHbl. Ha 6GOKoBOM CTEHKe KamMepbl YCTAHOBIEH BEHTUNATOP C 4YacTOTOM

BpalleHus 5 ¢!, Ha nepenHelt cTeHke kamepbl MMeeTCsl [BepLa C YNIOTHEHNEM U3 MSTKOW Pe3uHbl Mo
nepumeTpy. B AHWLE kamepbl JOMKHbI ObITb OTBEPCTMS ON1S MPUEMHMKA CBeTa M BO3BPATHOMO KianaHa
NpoayBKu.

11.2.3 doTomeTpuyeckas cuctema, COCTosILLasg U3 UCTOYHMKA M NpUeMHuKa cBeTa. VCTOYHMK cBeTa
(renuMn-HeoHOBBIN Nasep MOLWHOCTLIO OT 2 A0 5 MBT) KpenaAT Ha BepxXHeW CTeHKe Kamepbl U3MepeHuH,
npuemMHuK ceeta (coToamoAd) pacnonoXeH B AHULLE Kamepbl. Mexgy WCTOYHMKOM CBeTa M Kamepow
M3MEepeHW YyCTaHaBnMBalT 3alMTHOE KBapLeBOe CTeKrno, HarpeBaemMoe anekTpocnupanbio OO0
TemnepaTtypbl oT 120 go 140°C.

doTtomeTpuyeckas cuctema [orkHa obecrneumBaTb M3MEPEHME CBETOBOrO MNOTOoka B paboyem
AnanasoHe ceeTonponyckaHus ot 2 0o 90% c norpelHocTbio He 6onee 10%.

11.3 O6pasubl ons UcnbiTaHUM

11.3.1 Ons ucnbitaHuin rotoeat oT 10 oo 15 obpasuoB uccriegyeMoro martepuana akTnyeckon
TONLWMHON, HO He 6onee 10 MM (gnst 06pa3L OB BCNEHEHHbBIX MaTepmarnoB AonycKaeTcs TonwmHa 4o 15 mm).

11.3.2 lMpu npoBegeHMM WCMbITAHUA MHOFOCIOWMHbLIX KOMOWHUPOBAaHHBIX MaTepuanos, Hanpumep,
Takmx Kak TPEXCIOMHble naHenu Tuna "coHABuY", NaMUHUPOBAHHBLIE  TEMNNO3BYKOU3IONALMNOHHbIE
yTennutenbHble naHenn u mathbl, kabernbHas npoaykuua, MHOrOCMNONHbIE KOBpOBble un3aenuna, mMdarkme
anemeHTbl mebenun u T.N., B COOTBETCTBMM C OAAHHbIM MEeTOAOM OueHKa nogxoaa CcBOAUTCA K pacHeTHOMY
onpeneneHnio kKoadpuumeHTa gbiMoobpasoBaHua and koMOMHaLMM MaTepuanoB Ha OCHOBaHWUM OaHHbIX,
nony4yeHHbIX nNpun nocnenoBaTtesibHbIX UCMbITAHUAX OAWMHOYHbIX MaTepuanoB, BXoAdAwMX B COCTaB
KoMBuHaumn. Heroptoune matepuansl (ornbra, MeETanIMyeckne anemMeHTbl 1 T.1.), a TaKkke MeTannuyeckue
KapKacbl C MakoKpaco4YHbIM (MOMMMEPHbBIM) NOKPbLITUEM, BXOASALIME B COCTaB KOMMO3UTHOMO M3genus, npu
oLeHKe koadhdmumeHTa obiIMO0OGPa30BaHUSA HE YyYUTbLIBAKOTCS.

[na ncnbiTaHW NakoKPacoYHbIX MOKPLITUMI, UCNONb3YyEMbIX OS1S1 HEFOPHYNX NMOBEPXHOCTEN, 0bpasLbl
rotoBAT B BMAE CBOOOAHOM MIEHKWU, @ MX TOMWMHA AOSMPKHA COOTBETCTBOBATb MPUHSATON B TEXHUYECKOW
OOKyMeHTauu1, N UMeTb HE MeHee YeTbIpeX CNOEB NakoKPaCOYHOrO MOKPbLITUS C PAaCXOAOM KaXKOoro Crios B
COOTBETCTBMM C TEXHUYECKON OOKyMEHTauuen Ha matepuan. [ns ucnbiTaHU NakoKPacOYHbLIX MOKPLITUM,
Ncnonb3yembIX A5 HAHEeCEHUS Ha roprodne OCHOBbI, 0OpasLbl FOTOBAT Ha pearibHOW OCHOBE TOMLUHOM, He
npesbiwatowen 10 mm.

[na ucnbiTaHWiA cpeacTB OrHe3alnTbl, UCMOMb3yeMbliX Af1s1 3alMThl HEroprUnx MatepuanoB (6eTOH,
MeTann u T.n.), o6pasubl rOTOBAT B BMAE CBOOGOAHOW MMEHKM TOM TOMLWMHBLI U cnocoba HaHECEHWs1, KOTopble
yKasaHbl B COMPOBOAMTENbHOM N TEXHUYECKON AOKYMEeHTauumn. [Onsi ucnbiTaHuiA CpencTB OrHesaluuThbl,
npegHa3HayeHHbIX AN 3awuTbl FOpHYMX MaTtepuanos, obpasubl roTOBAT HaHECEHHbIMW Ha pearbHYHo
OCHOBY, TOMLMHA KOTOPOWN He AoMKHa npeBbiwaTtb 10 M.

11.3.3 OGpasupbl Nnepea MCnbiTaHNEM KOHOULMOHMPYIOT nNpu TemnepaTtype (23+2)°C n 0THOCUTENBHON
BnaxHoctn (50+5)% He MeHee 48 4, 3aTeM M3MepsOT Maccy C NorpewwHocTblo He 6onee A =(x0,1) r.
MocTosiHHasa macca cyMTaeTcs JOCTUTHYTOW, Korda ABa nocrnedoBaTeribHbIX B3BELUMBAHWS, MPOBEAEHHbIX C
WHTEepBarnom 24 4, He oTnM4aloTCA Apyr oT Apyra 6onee Yyem Ha 0,1%.

11.3.4 TpoBepky pexmmoB paboTbl YCTAHOBKW, MPUMEHSEMON ONA onpedeneHus koadduumeHTa
ObIMOOGpa3oBaHMs, OCYLLECTBASIOT C MOMOLLBIO CTaHAapTHOro obpasua (cMm. pucyHok 11.2), BknovaroLLero
B cebs nogoyvky M3 NMCTOBOW HepXaBerwLlen ctanu TonwmHon 1 MM, B LEHTpe KOTOpPOW 3akpensieHa
uunuHapuyeckass €MKOCTb BHYTPEHHUM AuameTpom 15 MM, BbICOTOM 8 MM M TOMLWWMHOW CTEHKU 2 MM.
EmMKOCTb HanonHeHa cMmecbio AunbytundTanata v AOMCIEPCHOr0 KBapLEeBOro necka (pa3monioToro
KBapLIEBOro CTekna).
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1 - necok;
2 - XnOKoCTb; 3 - NOA0YKA; 4 - UMNUHAPUYECKas eMKOCTb
PucyHok 11.2 - CtaHgapTHbIn obpasely

11.3.5 lNepea npurotToBneHNEM cTtaHgapTHOro obpasua NoAoYKY NMpoKanvBeatoT npyu TemnepaTtype oT
750 po 800°C He meHee 5 mMuH. [Nocne oxnaxaeHust NO4OYKM 4O KOMHATHON TeMnepaTypbl €e o4YMLaloT OT
CaXv 1 NpoOMbIBaOT CNMPTOM. C MOMOLLbIO JO3NPYIOLLLErO YCTPOMUCTBA (HanpumMep, MeAULMHCKOro Wwnpuua) B
YUCTYIO CYXYHO LIMMMHOPUYECKYIO EMKOCTb JTOOOYKN HanuBatoT onpegeneHHoe KonmdecTso anbytundranara,
a 3ateMm Tyga e HacbinatoT (10,0£0,1) r kBapueBoro necka. Konuuectso gubytundrtanarta ons pexuma
TneHus - (0,10£0,01) r, ansa pexuma ropexHus - (0,20+£0,01) r.

Mpy 3TOM 3HaueHus koadduumenTa abiMoobpasosanns (D, ) nomkHo 6biTb B Npegenax:

- pexuM Trenust (6e3 uHnummupyioLero nnamenu) Dy, =(360£20) m2 /kr;

- PEXWM FOPEHUs (C MHULMMpYLoWMM nnamenem) Dy, =(1208) m2 /kr.

11.4 MNpoBegeHne ncnbiTaHUA
11.4.1 VcnbiTanne obpasuoB NPOBOAAT B ABYX PEXMMaXx: B PEXUME TIEHUS N B PEXNME FOpeHus C
NCMNOMb30BaHNEM ra30BOW ropenku (anvHa nnamenu ropernku ot 10 go 15 mm).
11.4.2 BkroyaloT aneKkTponnTaHne yCTaHOBKU B TaKOM pexunme, YTobbl NNOTHOCTb TENMOBOIO NOTOKA,

nagarolero Ha obpasel, coctaendana 35 kB1/m 2, KoHTponupytoT NNOTHOCTL NajaroLero TennoBoro NoToka
C NMoMoLL b0 TenmonpMeMHuKka Tuna fopgoHa ¢ NorpelHocTbio He 6ornee 8%.
11.4.3 BknoyaloT WCTOMHUK M NPUEMHUMK CBeTa. YCTaHaBAMBaKOT HayanbHOE 3HaveHue

CBETOMPONYyCKaHUsl, COOTBETCTBYIOLLEE BEPXHEMY MPeAeny W3MEpPeHWin perucTpupyoliero npubopa u
npuvHumaemoe 3a 100%.

11.4.4 TloaroToBneHHbIM obOpaseL NoMeLLalnT B JOAOYKY M3 Hepxasetwuwen ctanu. OTKpbiBalOT
OBEpLY Kamepbl CropaHnst n 6e3 3agepXKkvM yCTaHaBNUBaOT JIOA04Ky ¢ 06pa3uom B AepKaTerb, Nocne 4Yero
OBEpLY 3aKpbIBatoT.

11.4.5 VcnbiTaHne npekpaLatoT Npyu AOCTWKEHNA MUHUMATIbHOMO 3HAYEHMS CBETOMPOMNYCKaHWS.

B cnydyae, Korga MuHMMAanbHOE 3HA4YeHVMEe CBETOMPOMYCKaHWs BbIXOAWUT 3a npefenbl paboyero
AnanasoHa unu HaxoguTcs BOnMan ero rpanuu, Heobxoanmo ymeHbLLaTh Maccy obpasua.

I'IpM NUCNbITaHNUAX B pPeXunme TIneHusa 06pa3u,b| He [OMKHbl CcaMOBOCMNIaMeHATbca. B cny4yae
camMoBoOCnamMmeHeHnd o6pa3L|,a nocnenywuwine ucnblTaHnA nNpoBoOAT MNMpU yMEHbLUEeHHOM Ha 5 kBT'™m -2
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3Ha4YeHWM NNOTHOCTU TennoBoro notoka. lNMNOTHOCTb TENMOBOro MOTOKA CHWKaT OO0 TeX Mnop, noka He
npekpaTuTcsi camoBocnnameHeHe obpasLa Bo BPeEMS UCMbITaHWS.

11.4.6 Tlo OKOHYaHUWM UCMbITAHWUSA NIOOOYKY C OcTaTkamu obpasua BbIHMMalT U3 Kamepbl CropaHus.
YCTaHOBKY BEHTUNUPYIOT B TeyeHue OT 3 A0 5 MWH, HO He MeHee 4em TpebyeTcss AnNA AOCTUXKEHUS
NCXOQHOr0 3HAYeHUs1 CBETOMNPONYCKaHWUSA B KaMepe U3MepeHui.

lMpumeyaHue - B cnyyae, korga He OCTUraeTcs HavyanbHOe 3HavYeHne CBETOMPONycKaHus, 3awuTHble
cTekna poToMeTpUYECKon CUCTEMbI MPOTUPAIOT TAMMOHOM U3 MAMKOW TKaHW, Crerka CMOYeHHbIM 3TUIOBbIM
CMUPTOM.

11.4.7 B kaXgom pexmme MCMbITbIBAIOT MO NsATb 06pa3LIoB.

11.5 OueHKa pe3ynbTaToB UCMbITaHUN
11.5.1 KoadpdpmumeHT abimoobpasoBaHus (Dm ), M 2 /kr, BBIYUCIISIHOT MO dopmyne
V Ty

D =—1In
"oLm Ty, (111

roe V' - BMECTUMOCTb KaMepbl USMepeHus, M3 ;
L - AnuHa nyTu ny4ya ceBeTa B 3aabIMIEHHON cpene, Mm;
m - macca o6pasu,a, Kr;

Ty, Tin - COOTBETCTBEHHO 3HAUYEHMS HAYAMNBHOTO 1 KOHEUHOTO CBETONPONyckaHus, %.

11.5.2 [1ng kaXxgoro pexnma ucnbiTaHui onpegenstoT kKoadPuUMeHT abiIMoobpa3oBaHNA Kak cpegHee
apugmeTuyeckoe no pesynbrtatamMm NATU UCNbITAHWNA.

3a koathdpumumMeHT ObiIMOOGpa3oBaHUA UccnegyeMmoro marepuana npuHuMaroT 6onbliee 3HavyeHue
KoadppmumeHTa obiMO0Bpa3oBaHms, BbIMUCIIEHHOE ANS ABYX PEXUMOB UCTbITAHUS.

11.5.3 CxoammocTb 1 BOCMNpOM3BOAUMOCTL MeToda [8] npu goBeputenbHoOM BepossTHOCTM 95% He
porkHa npesbiwatb 15%.

11.6 OueHKa pe3ynbTaToOB UCMNbITAaHUM AN KOMOMHaLMKN MaTepuanos
11.6.1 Pac4yeT no onpegeneHunto koadduumneHtTa gbiMoobpasoBaHnsa AN kOMOMHaAUMK MaTepuanos
Ha OCHOBaHUW [aHHbIX, MOSTyYEHHbIX MPWU MNOCNenoBaTENbHbIX WUCMbITAHUAX OLMHOYHBIX MaTepuaros,
BXOASLLMX B COCTaB KOMOMHaLMKN, NpoBoauTcs no popmyne

D _2in(gDy)
pacu — 100 , (11.2)

roe Dpacq - pacyeTHoe 3Ha4YyeHue koahdumumeHTa gbiMoobpasoBaHns A4 KOMOUHaALMM MaTepuarnos;
i - HoMep MaTepuana B KOMOUHaLMW;

&; - MaccoBbIli NPOLEHT I -ro MaTtepuana B KomGrMHauuu;

D; - skcnepvMeHTanbHO YCTAHOBNEHHblE 3HAYeHUs! KoaULMEHTa AbIMOOGPA30BaHUS i -ro

mMaTepuana;

M - KONNYeCTBO MaTepmanos B KOMOMHaULMK.

11.6.2 [Ins yCTaHOBNEHMS pacyeTHbIX 3Ha4YeHUn KoadpduumeHTa AbiMoobpa3oBaHnst B COOTBETCTBMM
¢ oopmynon (11.2) nsHayanbHO NPUHUMAIOTCA CriegyroLmMe OONYLLEeHNS:

- BKIa[ KaXKOoro oAMHOYHOIO Martepuana B hopMupoBaHuMe cpefbl C U3MEHEHHBbIMW ONTUYECKUMMU
CBOWICTBaMW NPOMOPLMOHANeH ero CoagepKaHuio B KombuHauum n ero abiIMoobpasytoLlen cnocobHoCTy;

- KONMWYEeCTBEHHas OueHka AbiIMoobpasylolwen CrnocobHOCTU  KOMOWHMPOBAHHBLIX  U3Aenvn
NOAYMHSIETCH NpaBuy agauTUBHOCTY.

11.6.3 MNMapameTpbl AbIMOOOPA30BaHKs, YCTAHOBINEHHBIE MPU UCTBITAHUAX OAMHOYHbLIX MaTepuaros,
NPMHUMaNUCb 3a WCXOOHble [JaHHble Ans  pacdeTa OXuaaeMmblX  3HavYeHun  koaddpuumeHTa
ObIMoOOpa3oBaHMs KOMOUHaLMn MaTepuanoB. B cOOTBETCTBUM C NMPMHUUNOM agauTUBHOCTM BbINOMHANCS
pacyeT koadhduLUMeHTa AbiIMooOpa3oBaHMs KOMOVHaumMM Matepuanos no dopmyrne (11.2).

11.6.4 [Ona pacdyeTHOro onpeaeneHus koaddumumeHTa AbIMoobpa3oBaHNs KOMOMHUPOBAHHbIX
MaTepuanoB MPOBOOMTCA CPAaBHUTENbHBIA aHanM3 MOMYYEHHbIX AaHHbIX - OXWOaemble (pacyeTHbIEe)
napamMeTpbl, - 3KCNEpPMMEHTaNbHO YCTaHOBIEHHbIX, U MpumMeHsieTca dopmyna (11.3) ans onpegenexHus
BEMUYNHbI OTHOCUTENBHOW NOTPELLHOCTU

(D )

-D
A= Xaken Fpacuer ~ 100

, (11.3)

x?KCI’I

roe A - OTHocuTernbHasa NorpeLwHocCTb, %;

Dx.m_.n - 3Ha4yeHne KOSd)(*)VILI,VIeHTa ﬂbIM006p83OBaHMF|, nony4eHHoe npum NCNbITaHUAX
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KOM6VIHVIpOBaHHbIX MaTepunanos,;

Dxpacm - pac4yeTHoe 3Ha4YyeHue koadhduumeHTa abiMoobpa3oBaHUS.

11.6.5 BzanmHoe pacnonoxeHue crioeB B KOMOMHMPOBaHHbIX MaTepuanax (M3genusx) no OTHOLLEHUIO
K MCTOYHMKY 3aXWraHusi UCMblTaTENbHON YCTAHOBKW Ha 3HAYeHUA napameTpoB [AblMOOOpa3oBaHUSA He
BNuseT.

11.6.6 OTHOCUTENbHasA MOrpewwHoCcTb, paccyntaHHas no dopmyne (11.3), He AormkHa npesbIWaTh
10% AN oueHkn MccriefyeMblx nNapameTpoB, Kak B PeXMMe TEPMOOKUCIIUTENBHOMO PasrioXeHus, Tak 1 B
pexvmMe nramMeHHOro ropeHust.

11.7 OchbopmrneHune npoTokona UcnbITaHUN
Ycnosus U pesynbTaTbl UCMbITAHUA PErncTpupyloT B MNPOTOKore, hopMa KOTOporo npusegeHa B
npunoxeHun E.

11.8 Tpeb6oBaHuA Ge3onacHoCTU
YcTtaHoBKy Ons onpegeneHust koadduumneHta abiMoobpasoBaHus HeobxoaMmo pacnonaratb nog
BbITSDKHBIM 30HTOM. Pabovee MecTo onepaTtopa OOSMKHO YyAOBMNETBOPSiTb AEWCTBYHOLWMM TpeboBaHUAM Mo
anekTpobe3onacHOCTN U CaHWUTapHO-TMrmeHnyeckum TpebosaHusam B cooteetcTBum ¢ FOCT 12.1.005.

12 MeTopn aKcnepumMeHTanbHOro onpenereHns IMHEeMHOMN CKOPOCTU pacnpoCTpaHeHUs nnaMmeHun
TBepAbIX BelWecTB U MaTepuarnoB

12.1 OcHOBHbIe NONOXeHnA

12.1.1 MeTon onpegeneHuMs NUHEWNHOW CKOPOCTM pacnpocTpaHeHus nnamenn (JICPIT) no
MOBEPXHOCTM  FOPU3OHTaNlbHO  PacrofioKeHHbIX  OOpasuoB  TBEpAbIX BELWEeCcTB W maTepuanoB
pacnpocTpaHsieTCcs Ha roptoyne TBepable BELLecTBa 1 MaTepuarbl, B TOM YMCie CTPOMTENbHble, a Takke Ha
NaKoKpaco4Hble NOKPbITUS.

12.1.2 MeToguka He pacnpoCTpaHsIeTCs Ha BellecTBa B ra3oobpasHOM M XWAKOM BUAE, Cbiny4yme
MaTepuansl 1 NbInw.

12.1.3 Pes3ynbtatbl WCObITAHUA MNPUMEHUMbI TONMbKO [AS11 OLEHKM CBOWCTB Marepuanos B
KOHTpOnMpyembix NnabopaTopHbIX YCNOBUSAX M He BCerga oTpakaloT MoBedeHVMe MaTepuanoB B pearnbHbIX
YCINOBUSX Noxapa.

12.2 UcnbiTaTenbHoe obopyanoBaHue

12.2.1 Cxema ucnbiTatenbHoro obopyaoBaHusa ans onpegenexus JICPI npencraesneHa Ha puUCyHke
12.1.

12.2.2 OneKkTpudeckasi paguMauuoHHasi naHenb 4 COCTOUT M3 KepaMUYecKon MinThbl, B Nasax KOTOPON
paBHOMEPHO 3aKpensieH HarpeBaTenbHbI 3NeMeHT (crnupanb) u3 nposorniokn Mapku X20H80-H (FOCT
12766.1). MNapameTpbl cnupann (GuameTp, Lar HamMOTKKW, SfIEKTPUYECKOE COMPOTUBIIEHNE) OOMKHbI ObiTh
Takumu, 4tobbl cCymMmMapHas noTpebnsemMasi MOWHOCTb He npeBblwana 8 kBT. Kepamnuyeckas nnuta
nomelleHa B TEeno3MeKTPOU30NNPOBaHHbLIA KOPMYC, 3akpensieHHbI Ha BEpPTUKaArnbHOM CToWke 6, U
MOAKMIYEHa K 9MNEKTPUYECKOM CeTU C MOMOWb 6roka nutaHuda. [ns  yBennyeHus MOLLHOCTM
MHGPaKPacHOro M3Ny4YeHMs U YMEHbLUEHUS BIMSIHMSA MOTOKOB BO34yXa Neped KepamMmyeckor MNiuTom
yCTaHOBMEHA CETKa M3 >XapOCTOMKOW cTanu. PagvaumoHHasi naHenb ycTaHaBnvBaeTcs nog yrnom 60° k
MOBEPXHOCTU MOPU3OHTANTbHO PacronoXeHHOro obpasua.

12.2.3 Odepxatenb obpasua 1 (cM. pucyHok 12.1) COCTOMT U3 NOACTaBKN N PAMKN.

Pamky 3akpennsioT Ha noAcTaBKe TFOPU3OHTaNbHO TaKk, YTOObI HWDKHAS KPOMKa JreKTpU4ecKom
pagnaLMoHHON NaHenu Haxogunacb OT BEpPXHEW MIIOCKOCTM pamku ¢ obpa3uom Ha pacctosHum 30 MM no
BepTukanu n 60 MM No ropusoHTanm (CM. PUCYHOK 12.2).

Ha 6okoBOIM NOBEPXHOCTU paMK/M HAHECEHbBI KOHTPOJIbHbIE AeneHns Yepesd kaxaple (3011) mMm.

12.2.4 BbITsDKHOW 30HT 2 (CM. pucyHOK 12.1) pasmepamum 360 x 360x 700 MM, yCTaHOBMEHHbIW Hag
aepxatenem obpasua, cny>Xut gns coopa v yaaneHusi NpoAyKTOB ropeHus.

12.2.5 Ta3oBas ropenka 5 (cM. pucyHok 12.1) npegcraBnsieT cobon Tpybky anameTtpom 3,5 mm 13
YKapOCTOMKOMW CTanu ¢ 3anastHHbIM KOHLOM M NSATbI0 OTBEPCTUAMM, PACMONOXKEHHLIMU Ha paccTositHum 20 MM
apyr ot gpyra. ['opernka B paboyem NomnoXeHnn yCTaHOBMEHa nepes paguaunoHHON NaHernbo napannensHo
noBepxHocTM obpasua no AnvHE CepefyvHbl HYNEeBOro yyacTka. PaccTosiHMe OT ropernku 4o NMOBEPXHOCTU
ucnbeiTbiBaemoro obpasua coctaenset (8+1) MM, a ocu NATKM OTBEPCTUIA OPUEHTMPOBaHbI Nog yrinom 45° Kk
NnoBepxHOCTM oObpasua. [Ans crabunusaumm 3ananbHOro nnameHu ropernka nomelleHa B OAHOCHOMHBIN
4yexon u3 MeTannnyeckonl CeTkW. [a3oBasi ropernka nogcoeguHseTcd MOKMM LUNaHroMm 4epes BEeHTUIb,
perynvpylownin pacxoq rasa, k 6annoHy c nponaH-OytaHoBon pakuven. [aBneHue rasa [OOMKHO
HaxoauTbes B AnanasoHe ot 10 go 50 klMa. B nonoxeHun "KOHTPOMb" ropenky BbIBOAAT 3a Kpan pamKu.

12.2.6 Bnok nuUTaHuMs COCTOMT U3 peryndtopa HanpshKeHUs C MaKCMMarbHbIM TOKOM Harpysku He
MeHee 20 A n perynupyemMbiM BbIXOOHbIM HarnpsbkeHuem ot 0 go 240 B.
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12.2.7 Tpun mcnbITaHUSAX MCNONb3YKT Cregyolme cpeactsa M3MeEpPeHUs M Npubopbl KOHTpoONs 3a
YCMOBUAMU OKpY>KatoLLen cpeabl:

- YCTPOWCTBO AN U3MEPEHUSA BPEMEHU (CEKYHOOMEP) C AMana3oHoM namepenus ot 0 go 60 mMuH, c
LeHon aenenus 0,2 c;

- TepMOaHeMOMeTp npefHasHayeH Ons U3MEepPeHWs CKOPOCTM BO3AYLIHOrO MoToka C Avana3oHOoM
namepenus ot 0,2 0o 5,0 m/c 1 TouHocTbio £0,1 M/C;

- ANg M3MepeHusa Temnepartypbl (CNpaBoYHbIN NoKasaTenb) NpyY UCMbITaHUM MaTepuanos UCNOSb3YIOT
TepMOoareKTpuyeckuii npeobpasosatens 3 (cM. pucyHok 12.1) Tuna TXA ¢ guamMeTpoM TepmoarnekTpoda He
6onee 0,5 MM, cnam M30nMMpPOBaHHbIN, C Avana3oHoM u3amepeHus ot 0 go 500°C, He Gomnee 2 knacca
TOYHOCTU. TepMOoaneKkTpuyecknii npeobpasoBaTtenlb AOMKEH MMETb 3alUMTHBIN KOXYX W3 HepXaBeroLen
ctanu guameTtpom (1,61£0,1) MM 1 3aKpennsaTbCSA TakMM 06pa3oM, YTOOLI N30NMPOBAHHLIN cnaw Haxoguncs B
LeHTpe CevYeHUs CY)XEHHOM YacTU BbITXKHOIMO 30HTa;

- npubop Ana perncrtpaumn TemnepaTypbl ¢ Avana3oHoMm uamepenust ot 0 go 500°C, He Gonee 0,5
Knacca TOYHOCTY;

- Ana MU3MEpPEeHUsa IUHENHbIX pPasMepoB WCMOMb3YKT JIMHENKY MeTanfMyeckylo Wunum pyneTky,
umetroLyto ananasoH namepexus ot 0 go 1000 mm, ¢ LeHon aeneHuna 1 mw;

- 0N U3AMEpPEHUss aTMOCHEPHOrO AaBIEHNsI UCMONb3YT 6apoMeTp C Anana3oHoM Mamepenus ot 600
0o 800 MM pT.CT. 1 LleHon aeneHusa 1 Mm pT.CT.;

- ONs N3MEPEHMS BNAXKHOCTU BO3AyXa UCMOMb3YOT rMrpoMeTp, UMEHLLNA ArnanasoH nsmepenus ot 20
00 93% (o1 15 o 40°C), c ueHon pgenexus 0,2.
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1 - pepxartenb 06pa3sua; 2 - BbITSXKHON 30HT; 3 - TEPMO3NEKTPUYECKNIA NpeobpasoBaTens; 4 -
aneKkTpuyecKkas pagunalmoHHas naHenb; 5 - ra3oBas roperika; 6 - BepTvkanbHasi CTONKa Ha ornope
PucyHok 12.1 - O6Lwmin BUA yCTaHOBKKU AN onpeaeneHnst MIMHENHON CKOPOCTU pacnpoCTpaHeH s nnameHm

MpumeyaHue - B kayecTBe YCTPOWCTBa, PErynupyroLlero pacxof rasa, MOXEeT WUCMnonb3oBaTbCA
pacxogomep Tuna poTamMeTp MMM aHanorMyHbln npubop ¢ Auana3oHoMm, obecnevmBarowum TpeboBaHMA
12.4.3.
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1 - pepxatenb ¢ 0bpasuyom; 2 - obpasel; 3 - anekTpnyeckasa pagnaunuoHHas naHenb
PucyHok 12.2 - B3amHoOe pacnonoxeHue paguaunoHHOM NaHenu u gepxxatens ¢ obpasuom

12.3 O6pas3ubl ANA UCNbITaHUN

12.3.1 [Inga ucnbiTaHnst OAHOrO BMAa MaTepuarna M3rotaenmeatoT nAaTb 06pasuos gnuHon (320+2) mm,
wupuHon (140+2) mm, cpakTuyeckom TOMNWWMHOW, HO He OGonee 20 mm. Ecnn TonwumHa maTtepuana
coctaensieT 6onee 20 mm, HeobGxo4MMO cpe3aTb YacTb Martepuana ¢ HenmMUeBOW CTOPOHbI, YTOObI TOMNLWMHaA
coctaensna 20 mm. MNpu nsrotoBneHnn obpasLoB SKCMOHMPYyeMasi NOBEPXHOCTb HE AOIMKHa noaBepraTbCs
obpaborTke.

12.3.2 [Ina aHU30TPONHbIX MaTepMarioB M3roTaBnMBaloT ABa KoMMekta obpasuoB (Hanpumep, no
YTKY 1 N0 ocHoBe). [Npun knaccudukaumm matepuana NpUHMMaeTCs XyALWnin pesynbTaT UCMbITaHus.

12.3.3 [Ina cnoucTtbix mMaTtepuarnoB C pPasfMYHbIMU MOBEPXHOCTHLIMK CIIOSIMW W3roTaBnMBalT OBa
KOMMnekTa obpasLoB C LEenblo 3KCMOHUpOBaHUA obenx nosepxHocTen. [Npu knaccudukaumm matepuana
NPUHUMAaETCs XYALNA pe3ynbTaT UCTbITaHus.

12.3.4 KpoBenbHble MacTMKW, MacCTUYHbIE MOKPbITUSE U JTAKOKPACOYHbIE MOKPbITUS UCMbITLIBAKOT
HaHECEeHHbIMM Ha Ty >e OCHOBY, KOTOpas WCMONb3oBaHa B pearnbHOW KOHCTpykumu. [lpn atom
NaKOKpaco4HbIe MOKPbITUSA CcrieqyeT HaHOCUTb HEe MEHee YeM B 4YeTblpe Cros, C pacxo4oM Kaxaoro B
COOTBETCTBMU C TEXHUYECKON JOKYMEHTAUMEN Ha maTepuarn.

12.3.5 Martepunanbl TonwmnHon mMeHee 10 MM UCNbITLIBAKOT B COYETAHUN C HErOpHYEN OCHOBOM.
Cnocob kpennennst gomkeH obecneynBaTh NNOTHBIV KOHTAKT MOBEPXHOCTEN MaTepuana n OCHOBBI.

B kayecTBe Heropito4en OCHOBbI crnefyeT WCMNONb30BaTb XPU3OTWUMLEMEHTHbIE JIUCTbI pasMepamu
320 x 140 mm, TonwmHom 10 nnu 12 mm, nsrotosrnieHHble no FOCT 18124.

MpumevaHue - [onyckaeTcs WCNONb3OBaHME JIUCTOB M3 acbecTouemMeHTa W ApYrnX HEroprumx
MaTepuanos.

12.3.6 O6pa3subl ANS MCMNbITAHWA KOHOWLMOHUPYIOT B JTabOpaTOPHBLIX YCMOBUSIX OO0 AOCTWDKEHUS
NOCTOAHHOW Macchbl, HO He MeHee 48 u.

12.4 Kann6poBka ycTaHOBKMN

12.4.1 KannbpoBka yCTaHOBKM [AOIMKHA MPOBOAUTLCHA B NMOMELLeHUM npu Temnepartype (2315)°C u
OTHOCUTENbHOW BNaxHocTh Bo3ayxa (50+20)%.

12.4.2 N3mepaloT CKOPOCTb BO3AYLIHOMO MOTOKA B LIEHTPE CEYEHUS CYXEHHOW Y4acTu BbITSXHOIMo
3oHTa. OHa gormkHa HaxoauTbed B AnanasoHe ot 0,25 o 0,35 m/c.

12.4.3 HeobxoguMmo oOTperynupoBaTb pPacxod rasa 4epes3 3anarnbHyl rasoByl TOpPEnKy Takum
obpa3oM, 4YTOObl BbiCOTa A3bIMKOB MiiameHu coctaenana (11+2) mm. lMocne 3Toro 3ananbHyl Fopenky
BbIKMOYaOT U NepeBodAT B NOMNOXEHME "KOHTPOSb".

12.4.4 Hy)XHO BKITHOYNTb 3NEKTPUYECKYIO PaAnaLMOHHYI0 NaHENb U YCTAaHOBUTL AepXaTtenb obpasua ¢
TapypOBaHHOW acOEeCTOLLEMEHTHOW MIIMTON, B KOTOPOW PacrnonoXeHbl OTBEPCTUA C AaTyMkamMu TEN0BOro
MoToKa B TPEX KOHTPOSbHbIX Toukax. LleHTpbl OTBEpCTU (KOHTPOMbHbIE TOYKM) PaCMONOXEHbl MO
LileHTpanbHOM NPoOoNbHOM OCK OT Kpas paMKku aepxaTensi obpasLa Ha pacCcTosiHUM COOTBETCTBEHHO 15, 150
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1 280 MmMm.
12.4.5 CnepyeT HarpeTb pagnauMoHHYK MnaHenb, obecrneuvvBasi MAOTHOCTb TEMNSIOBOrO MOTOKAa B

CTaALNOHAPHOM peXxuMe Ans NepBOW KOHTPONbHOM Todkm (13,5+1,5) kBT/M 2, ons BTOPOW U TpeTben TOYKU

COOTBETCTBEHHO (9+1) kBT/M2 1 (4,6£1) kBT/M2 . MMNOTHOCTL TEMMOBOro NOTOKa KOHTPOSMPYIOT OAaTYUKOM
TMna FopaoHa ¢ norpellHocTbio He bonee +8%.

12.4.6 CuutaeTcs, 4YTO paguauMoHHas NaHenb Bblllfa Ha CTauMOHAapPHbIA PEXMM, eCrnn nokKasaHus
[aTyYMKOB TEMMOBOro MOTOKa OOCTUraltoT 3HA4YeHMI 3adaHHbIX AMana3oHOB W OCTAKTCA HEU3MEHHbIMU B
TeyeHue 15 MuH.

12.4.7 KannbpoBKy YCTaHOBKMA MPOBOAST MPU MNEPUOAMYECKON UMW MOBTOPHOW METPONOrnmyeckomn
aTTecTauum, a TaKkke nNpu BBoAE B SKCNNyaTaLlmio, 3aMeHe y3oB Nocne peMoHTa YyCTaHOBKN.

12.5 NpoBeneHne ncnbiTaHUA

12.5.1 WcnbiTaHns [OMKHbI  NPOBOAUTBCS B MOMeLLleHMM npu  Temnepatype (2315)°C wu
OTHOCUTENbHOM BNaxHocTn Bosayxa (50+£20)%.

12.5.2 HeobxogMmo HacTpouTb CKOPOCTb BO3AYLLHOIO NOTOKA B BbITSPKHOM 30HTE cornacHo 12.4.2.

12.5.3 CnenyeT HarpeTb paguaunoHHy0 NaHenNb U MPOKOHTPONIMPOBATL NIIOTHOCTL TEMMOBOrO NOTOKA
B TPEX KOHTPOSbHbIX TOYKax cornacHo 12.4.5.

12.5.4 HyxxHO 3aKpenuTb MCNbITbiBAaeMbIi obpaseL, B Aep)aTtene, HaHeCT! Ha NMLEBON MOBEPXHOCTU
puckn ¢ waroMm (30+1) MM, 3axeyb 3ananbHyl ToOpenky, nepeBecT ee B paboyee MonoxeHue wu
OTperynupoBaTth pacxop rasa cornacHo 12.4.3.

12.5.5 Heobxogumo nomectuTb gepxaTtenb C nccregyemoim obpasLoMm B YCTaHOBKY B COOTBETCTBUM
C PUCYHKOM 12.2 W1 BKMOYUTb CEKyHOOMEP B MOMEHT KOHTakTa nfamMeHu 3ananbHOW ropenku ¢
NnoBepxHOCTbIO obpasua. BpemeHeM BocnnameHeHuss obpasua cuyMTaeTcsl MOMEHT, korga (poHT (Mnn
npo6exka) NnameHn JocTMraeT OTMETKU HYNEeBOro yyacTka.

12.5.6 WcnbiTaHne gnutca OO0 MOMEHTa NpeKpalleHWst pacnpoCTpaHeHusa ppoHTa nrameHu no
noBepxHOCTH obpasLia.

B npouecce ncnbiTaHnss UKCUpyoT:

- Bpems BocnnameHeHus obpasua, c;

- Bpems T; NpOXOXOEeHUS PPOHTOM MilaMEHUN Kaxdoro i-ro yyacrtka noBepxHocTu obpasua (i =1, 2,
... 9), ¢

- obuiee BpemMs T NpoxXoxaeHnst HPOHTOM MiaMeHn BCEX y4aCTKOB, C;

- paccTosiHMe [, , Ha KOTOpPOE pacnpoCTpaHUIICa (PPOHT NIaMeHN, M;

- MakcuMmarbHylo TemnepaTypy T ihax AbIMOBBIX ra3oB, °C;
- BPEMS AOCTUXKEHUSI MaKCMMarlbHOM TeMMepaTypbl AbIMOBbIX ra3os, C.

12.6 OueHKa pe3ynbTaToB UCMbITaHUN
12.6.1 [na kaxgoro obpasua BbIUUCAAT JNUHEWHYD CKOPOCTb pPacrnpOCTPaHEHUS nnamMeHu no
nosepxHoctu (I, m/c) no popmyne
V=L/t. (12.1)
CpegHee apudmeTnyeckoe 3Ha4YeHWe JIMHEWHOM CKOPOCTU pacnpoCTpaHeHust MIlaMeHu Mo
MOBEPXHOCTU MATU UCMbITaHHbIX 06pa3LoB NPMHUMAIOT 3a JIMHEWHY CKOPOCTb PacrnpOCTPaHEHUs nnameHu
Mo NOBEPXHOCTU UCCNEAyEMOro maTepuana.
12.6.2 CxogMMOCTb M BOCNPOM3BOAMMOCTb MeToda [8] npu goBepuTenbHoW BeposiTHOCTU 95% He
[OIKHa npeBbIwaTth 25%.

12.7 OchopmMrnieHne NpPoOTOKONa UCTIbLITAHUN

B npotokone ucneitaHus (cMm. npunoxenue XK) npuBogaT cregyoLlme cBeAeHUs:

- HAMMEHOBaHWe UcnbiTaTenbHONM nabopaTopuu;

- HAMMEHOBaHVE N aapec 3aKa34yuvka, U3roToBuUTENs (NocTaBLLMKa) MaTepuana;

- YCroBWsi B MOMeLLLeHUN (TemnepaTypa, °C; oTHOCUTENbHas BNaXHOCTb, %; aTMocdepHoe faBreHue,
MM PT.CT.);

- OnMcaHne MaTtepuvarna Unu nsgenus, TEXHUYECKYI AOKYMEHTaLMI0, TOProBYH MapKy;

- cOCTaB, TOMLWMHY, MIOTHOCTb, Maccy M cnocod M3roToerneHms oopasuos;

- TOMLWWHY N XapaKTEPUCTMKY MaTepurana Kaxagoro crosi - Ans MHOrOCIONHbIX MaTepuarnos;

- MapameTpbl, pEMMCTPUPYEMbIE MPU UCMLITAHUSIX;

- cpeaHee apudmeTnyeckoe 3Ha4eHne NIMHEHON CKOPOCTU pacnpoCTPaHEHUS NNTAMEHM;

- JaHHble OONOMHUTENbHbIX HabnoaeHW (NOBEAEHNE MaTepuana nNpu UCMbITaHUsX);

- UCNOMHUTENEN.

12.8 Tpeb6oBaHMA Ge3onacHOCTU
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lMomelleHe, B KOTOPOM MPOBOAST WUCMbITAHUS, AOIMKHO ObiTb 060OPYAOBaHO MPUTOYHO-BLITSXKHON
BeHTUNsAUMen. Pabodyee MecTo onepatopa [AOMKHO YAOBNETBOPATb AEWCTBYOLWUM TpeboBaHUAM Mo
3aNeKkTpobe30nacHOCTU U CaHUTAPHO-TUIMeEHNYeckMM TpeboBaHusiM B cootBeTcTBMM ¢ TOCT 12.1.005. Jlnua,
OOMyLeHHble B YCTAHOBMEHHOM MOpSAKe K UCMbITAHWUAM, LOIMKHbI OblTb O3HAKOMIIEHbI C TEXHUYECKUM
OonucaHWeM 1 MHCTPYKLUMEN NO 3KCMyaTauum UCMbITaTeNbHOMO U M3MEPUTENBHOIO 060PYA0OBaHUS.

13 MeTtop JKCNnepunmMmeHTanbHOro onpeageneHusa nokasarensa TOKCUYHOCTU NPOAYKTOB ropeHus
NoJIMMEepPHbIX MmaTepunanoB

13.1 OcHOBHbIe NONOXEHUs

MeToa ycTaHaBnMBaeT 3KCMEepUMMEHTaNbHO-pacyeTHbIM U Buonorndyeckuii metodbl onpeneneHust
nokasaTtensa TOKCUYHOCTWU NPOAYKTOB rOPEHUS MONMUMEPHbLIX CTPOUTENbHLIX MaTepuanos U U3genui n3 Hux,
BKITH04as KOMMNO3UTLI Y NPUPOAHbIE NOMNUMEPI.

3HaveHus nokasaTens TOKCMYHOCTM MPOAYKTOB rOpeHwus crieqyeT NpUMEHATb Afs CpaBHUTENbHON
OLEHKM MaTepuanoB M UX Kraccudukauuw, BKOYATb B TEXHUYECKYID OOKYMEHTauuo U cTaHdapTbl Ha
OTAENOYHbIE, OOMULOBOYHbBIE, TENMOM3ONAUMOHHbIE, TEKCTWUMbHbIE MaTtepuarbl, HamnosfbHble MOKPbITUS,
KOBpOBble M3Oenus W Apyrme martepuanbl U y4uTblBaTb B COBOKYMHOCTW C APYrMMU XapakTepucTukamu
MoXapHOW OnacHOCTM MaTtepuarnoB npu paspaboTke HOpPMaTWMBHbIX TPebOOBaHWIW, HanpaBMeHHbIX Ha
obecneyveHne 6e3onacHOCTV Nniodeln Npu noxapax, onpegeneHun obnactn NpUMeHeHns n ceptTudunkaumm
NpoAYyKLMHN.

13.1.1 CylWHOCTb 3KCnepuMeHTanbHO-pacYeTHOro MeToA4a onpeferneHns nokasaTens TOKCUYHOCTM

NPOAYKTOB ropeHuna matepuana 3akn4yaeTcda B onpegeneHun nokasartesnd TOKCUYHOCTU HCLSQ nytem
pacyeTa Ha OCHOBaHUM KOHLI,GHTpGLI,I/IVI TOKCUYHbIX ra3oB U C02 , 06pa3yrou.w|xc;| B yCNnoBuaAX cneuynanbHbIX

UCnbITaHNA MaTepuana, a Takke ¢ yuetom Hepoctatka O . Mpu 3TOM TepMuyeckoe pasnoxeHne o6pasLios
MaTtepuana npou3BOOMTCA B TPEX XapaKTEPHbIX PEXMMAX: OKUCIUTENBHOrO pasfnoXeHust 6e3 nnameHwu,
OKWUCIMTENbHOTO  Pa3fioXeHWs C BOCM/IAaMEHEHMEM oOpasua W OKUCIIMTENbHOTO  PasfioXeHus ¢
WCKYCCTBEHHbIM MOAABIIEHWEM MMAaMEHHOTO FOPEHUst [Aarnee, COOTBETCTBEHHO, PEXUM TINEHMUS, PEXUM
ropeHust 1 pexuMm nopaeneHus nnameHHoro ropenus (MMMN)], M3 KoTopbiX AnNA pacyeTa BbiOMpaeTcd
Hambonee onacHbin. Ecnun B npouecce ncnbiTaHusa HabnogaeTcs 3HauyMTenbHoOe YMEHbLUEHNE COAemKaHns
kucnopoga (MmeHee 14% 06.), TO 3TOT haKTop TakKe yuYnTbIBaeTCs B pacyeTHOn hopmyne.

MonyyeHHoe pacyeTHbIM MyTeM 3HayeHue MokasaTenss TOKCUYHOCTU HCLSO npoBepsieTcs

KOHTPOSbHbBIM OMbITOM C UCMOSIb30BAHNEM >XUBOTHBIX.

Mpn  HEBO3MOXHOCTU  UCMOMb30BaHWUS  3KCMEpPUMEHTArIbHO-pacyeTHOro  MeToga (Mnu  npu
oTpMUaTENBHOM KOHTPOILHOM OMbITE) MPOBOAUTCS UCMbITaHNE MaTepuana buonorMyeckum MeTogom.

13.1.2 CywwHoCTb BMONOrMyeckoro MeToaa 3akni4vaeTcsl B MonyvYeHun psiga netanbHbiX 3dhdekToB
npu BO3AENCTBUM MPOOYKTOB TOPEHMsI Ha OenbiXx MbIed W YCTaHOBMEHUW 3aBUCUMOCTU FeTarbHOro
adpdhekTa oT BENMUNHBI OTHOLLIEHMS MacChl 00pa3Lua maTepmana K BHyTPEHHEMY 00beMY YCTaHOBKM.

Mpu onpeneneHun HCL50 OUonorMyeckum MeTodoM HeT HeoBXOAMMOCTM onpedensTb Hanuune u
KOHLIEHTpaLMM MHOMMX TOKCUMYHBLIX KOMMOHEHTOB. OfHako HenpepbiBHAs pPerucTpauus U3MeHeHus

koHueHTpaumn CO , CO; u O, sBnsetca HeoBXOAMMBIM YCTIOBMEM MpOBEAEHUS GUOMOrMYECKUX

nccriegoBaHUm.
lMpumeyvaHne - B 3aBuMcMMOCTM OT cocTaBa Martepuarna B NpoaykTax ropeHus Yauwe Apyrux

XUMUYECKUX COEAMHEHW KOMMOHEHTamMu siBnsitoTcs: okewpa yrmepoga - CO , umaHoopopos - HCN
xnoposogopog, - HCl, moryT npucyTcreosaTb, kpome Toro, okcugbl asota - NxOy | akponewn -
CH,CHCHO | ¢proposomopon - HF, 6pomoBogopon - HBr, avokeng cepbl - SO, | dhopmanbaervg, -

CH,Own ppyrue.

Ha Tokcuyecknin ahdeKkT NPOAYKTOB FOPEHUs MOXET OKa3blBaTb BIUSIHWE BbICOKOE CcoAepXaHue
avokeuaa yrnepoaa - CO, . 370t achdhekT Takke yeUnMBaeTCst NPU yMEHbLUEHUM KOHLIEHTPALMM KUCIOopoaa
- 0,.

13.1.3 AnNroputmM UCnNbITaHUA 3KCNEepPUMEHTarlbHO-pacYeTHbIM METOA0M

OnpegeneHne nokasaTens TOKCMYHOCTU MPOOYKTOB FOPEHWs U YCTaHOBIIEHME Kracca OnacHOCTU
MaTepuana NpoBOASAT B CreAyLEM NOPSAKe:

- OnpeferneHve napameTpoB UCMbITaHWA: BbIOOp Hambonee OnacHOro pexuMma pasnoXeHus Ans
AaHHoro matepwvana (Tnexus, ropexus w MNrr);

- onpeferneHne BpeMEHW NOMHOIo pasnoxeHns obpasua;

- onpeperneHne nepeyHA TOKCUYHbIX KOMMOHEHTOB, KOHLUEHTpauun KOTOPbIX HeobxoamMmo 6y/:|,eT
onpenendaTb B NPOAYKTAX Pa3fioXeHud,;
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- nony4yeHue J3KCnepuMmeHTalribHbIX AaHHbIX B Bbl6paHHOM pexunme: KOHUEeHTpauuna Kaxaoro wma
TOKCUYHbIX KOMMOHEHTOB NPOAYKTOB rOpeHnd, a Takxke COQ;

- pernctpauma MMHMMalibHOro 3Ha4eHna KoOHUEeHTpaunn 02;

- pacyeT nokasaTens TOKCUYHOCTU NpoBoAdAT no dopmynam (13.5)-(13.7), ucxoas ns npeanonoxeHns
agOuTMBHOCTM (CYMMMPOBAHUS) BKMaA0B KOMMOHEHTOB MPOOYKTOB FOPEHUS B UX OOLIMIA TOKCMYECKUN

appekT;

- MpoOBEpKa pacyeTHOro 3Ha4YeHWsa nokasaTens TOKCMYHOCTU HCLSO NPOBOAUTCSH B KOHTPOSIbHOM
ONbITE C SKCMO3ULMEN XKUBOTHbIX;

- WHTepnpeTaumst pesynbTaToB. [lpy NOATBEPXKAEHUM COOTBETCTBMS PACYETHOMO 3HaYeHust
HCL50 oXugaemomy TokcmdeckoMy adpdekTy (rmbenu B koHTporibHOM onbiTe oT 20 go 80% >XMBOTHbLIX)
NPUHMMAIOT 3TO 3HAYEeHWEe nokasaTensl TOKCMYHOCTU 3a KOMWYECTBEHHYIO XapakKTepUCTUKY MoTeHumnana
TOKCMYHOCTU MaTepuana 1 UCnonb3yoT ANg YCTaHOBMEHMS Knacca OnacHOCTU MaTepuana B COOTBETCTBUM C
pa3paboTaHHOM knaccudukaumen (cm. Tabnuuy 13.1). B cnyyae ecnu pacdeTHoe 3Ha4yeHue HCL50 He

noaTBepXaaeTca  pesynbTatamMy  KOHTPOMbHOTO  OMbITa, MOKasaTefb  TOKCMYHOCTU  OnpenenstoT
Ovonornyeckum MeToaomMm.
Tabnuua 13.1 - Knaccudpumkaums maTepuranoB No BeNIMYMHE nokasaTernsi TOKCUYHOCTU NPOaYKTOB rOpeHus

Knacc onacHoctn | HaumeHoBaHue kaTteropun matepnanos H - 3
MNokasaTenb TOkCMYHOCTU “* CLsy , I/M
T1 ManoonacHble H
CLsy He meHee 120

T2 YMepeHHO onacHble H.-

CLsy o1 40 go 120 BkmtoM.
T3 BbicokoonacHble H.-

CLsy o1 13 go 40 skniou.
T4 Ypessbl4aiiHO onacHble H

CLsy He 6onee 13 BKIou.

13.1.4 AnropuTm UcnNbITaHUA OMONIOrMYECKUM METOAOM

MpenBapuTenbHO 06pasubl KaXaoro MaTtepuana noABepratoT BO3AEWCTBUIO TEMMOBbIX MOTOKOB
pasnnYHON NIOTHOCTW, OOEecrneyMBaloLWMX B KaXKOOM MOCNedyloLleM OMbITe MOBbILEHNE TemnepaTypbl
ncnbiTaHmsa obpasua Ha 50°C. MNpu 3TOM HaxoaAT 3HAYEHNE TEMNEepPaTypPbl UCNbITAHUA MaTepuana B pexmnve
TEPMOOKUCTTMTENBHOIO pasnoxeHus (Tnexnus). OHo JomkHO ObiTe Ha 50°C HWXKe TemnepaTypbl, MPU KOTOPON
HabniogaeTca BocnnaMeHeHne obpasua. Martepuanbl WUCMbITbIBAOT B OOHOM W3 OBYX PEXUMOB -
TEPMOOKUCIIUTENBHOMO PAa3fioKEHNUST UMW NIaMEHHOTO FOPEHNs, @ UMEHHO B PEXMME, CMOCOOCTBYHOLLEM
BblAeneHnto bonee TOKCUYHBIX CMECeN feTy4mx BeLecTB. Pexunm nnamMmeHHoro ropeHusi obecnevmBaeTcs

npv TemnepaType ot 670 go 680°C (NNOTHOCTL NagaroLwero TennoBoro notoka 45 kBt/m 2).

Kputeprem BbiboOpa pexxuma OCHOBHbIX UCMbITAHWI CAYXXUT HanborbLUee YNCMO NeTanbHbIX MCXOO0B
B CpaBHMBaEMbIX rpynnax NogomnbITHbIX >XUBOTHbIX.

3aTpaBKy XMBOTHbIX MPOBOAAT CTaTUYECKMM cnocobom. B Kaxkgom onbiTe MCMONb3YyT HE MeHee
BOCbMMU Benbix Mbller Mmaccon oT 18 go 25 r. NpogomknTensHOCTbL SKkcno3uuumn coctaensaet 30 MUH.

13.2 UcnbiTaTenbHOe o6opynoBaHue

OnpefgeneHne nokasatenst TOKCMYHOCTU MPOAYKTOB rOPEHUS NPOBOAAT Ha yCTaHOBKe "TOKCUYHOCTBL",
YCITOBHas CxXxema KOTOpoM AdaHa Ha pucyHke 13.1. YcTaHoBKa BKIHOYaeT B cebsi crieqylolime OCHOBHbIE
3NEeMEHTbI: 3KCNO3ULMOHHYIO KaMepy C NOABWMXKHOW Cekuuen 7 1 CTauuoHapHOW cekuuein 6, knanaH npoayBsku
AN NPUCOEeOVHEHMs K BO3ayxoBogy 16, kamepy cropaHust 1 ¢ anekTpoHarpeBaTernbHbIM M3nydartenem 2,
nepexogHble pykaBa 5 1 17, 6ok 3agaHua u perynnpoBaHunsi TENOBOIO NOTOKa (Ha CXeme He ykasaH), 6okc
ONs KMBOTHbIX 9, cucTeMbl NpobooTOopa 1 ra3oBoro aHanmsa (Ha CXeMe He yKkasaHbl).

13.2.1 DKCMNO3MUMOHHasa kamepa BbINOJMIHEHA W3 Hepxasetowen ctanu tonwmHon (2,0+0,1) MM m
COCTOUT M3 CTaLUMOHAPHOW U MOABWXHOW Cekuui. [epemelleHne NoaBMKHON CEKLUN MO3BONSIET U3MEHATb

BHYTpPeHHMIN obbeM ycTaHoBkM "TokcuyHocTe" ot 0,1 go 0,2 m3 . Mo nepuMmeTpy CTauMOHapHOW ceKkuun
nmeeTcs nas Ans HaayBHOW Pe3nMHOBOW Npoknagku 15, paccuntaHHom Ha pabodee gaeneHve He meHee 0,10
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MMa.

BepxHsia 4acTb CTAUMOHAPHOM CEKLUUM coefuHeHa Yepe3 naTpyOoK C BbITSXKHOW BEHTUMALVNOHHOWN
CUCTEMOW, BHYTpU MaTpybKa BLIMOMHEH KnanaH NpodyBKU C pbl4aroM AN PYYHOro OTKPbIBAHWS KranaHa.
CraumoHapHasi CEKLUS 3KCMO3ULIMOHHOM Kamepbl COeMHEHA Yepes3 BEPXHUI U HUKHUIA NepexoHble pykaea
C kKamepon cropaHus 1.

Ha nogBwkHOM cekuMnm uMeloTca: OOKC Ans  pasMelleHust  KMeTKM C  KUBOTHbIMK - 8;
npegoxpannTenbHas MeMbpaHa; wTyuepbl 10 1 14 (cm. pucyHok 13.1), npegycMoTpeHHble ans 3abopa u
BO3BpaTa rasoBowv cpefbl Npy ee aHanu3e BO BpeMs SKCNepUMEHTa.

OKCMO3NLUMOHHas KamMepa CHabXeHa 4eTblpexnonacTHbiM BHYTPEHHUM BeHTUNATOpoM 13 (cm.

pucyHok 13.1) anameTtpom 150 MM € YacToToM BpaLLeHns 5 c !,

17

18

+a| Lo

200 100

1000 ..1300

716 5

1 - kamepa cropaHus; 2 - anekTpoHarpeBaTenbHbIN U3ny4arternb; 3 - aNeKTpoBoCNaMeHuTenb; 4 -
aepxatenb obpasua; 5 n 17 - nepexogHble pykasa; 6 - CTauMoHapHas CeKUUst AKCMO3NLIMOHHON Kamepbl; 7 -
NnoaBWXKHasi CEKLMSA SKCMO3ULIMOHHONM Kamepbl; 8 - kneTka Ang XMBOTHbIX; 9 - 6OKC Ans XXMBOTHLIX; 10 n 14 -

wryuepsl; 11 - TepmomeTp; 12 - npegoxpaHuTensHas membpaHa; 13 - BeHTunatop; 15 - peanHoBas
npoknagka; 16 - knanaH npoaysku; 18 - 3acrnoHku nepexogHbIX pyKkaBoB
PucyHok 13.1 - YcTaHoBKka "TOKCMYHOCTL" AN onpefeneHus nokasatens TOKCUMYHOCTU NPOAYKTOB ropeHus
MaTtepuanos

13.2.2 Kamepa cropaHus BMectumocTbio 0,003 M3 BbinonHeHa v3 HepXxaBetloLwern ctanm TonNwMHON

(2,0£0,1) mm. BHyTpeHHsis MNOBEPXHOCTb KaMepbl CropaHvsi  u3onMpoBaHa  acbOLEMEHTHbIMU
(acbocmnuToBbLIMKU) NANTAMK TONLLMHON 20 MM.
B kamepe cropaHus ycTaHOBMNEH YHUMULMPOBaHHLIA HarpeBaTeslbHbI KOMMIEKC, COCTOSALWMUA U3
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N30NMPOBAHHOTO 3fleKTpoHarpeBaTens 2 (ganee - vsnydyatenb) C pa3mMepoM U3nyyawllein NoBEpPXHOCTM
100x 100 MM ¥ UCTOYHMKA BOCNaMeHeHust 3 (ganee - aNekTpoBOCNaMeHNUTeNb), NpegHasHayYeHHbIn Ans
YCKOPEHHOro BOCMNiamMmeHeHns o6pa3LoB mMaTepuarnoB Mpu UCNbITAHUSAX B PEXUMAxX NnaMeHHOro ropeHus m
mrr.

Kamepa cHabxeHa OBepuen, Ha KOTOPOW 3akpenneH aepxaTens obpasua 4 (cm. pucyHok 13.1)
paaMmepom 120 x 120x 25 mm. Ha GOKOBOI CTEHKE Kamepbl CropaHusi UMEeeTCsl OKHO M3 KBapLEBOro CTekna
(Ha cxeme He ob03HayeHo) Ans HabnwgeHus 3a NPoLEeCcCOM pasnoXeHus obpasuoB NpW UCMbITAHUAX.
Kamepa cropaHusa coenHeHa ¢ 3KCNO3ULMOHHON KaMepor BEPXHUM U HUXHUM nepexodHbIMU pykaBamu 5,
17 (cm. pucyHok 13.1). InnHa BepxHero pykasa - 250 MM, HwkHero - 180 MM, MPOXogHbIE CeYEHUS PYKaBOB
cooTtBeTcTBEHHO 160 x40 MM 1 160 x 30 MM. BHyTpeHHAs MOBEPXHOCTb BEPXHEro MEepexodHOro pykasa
obnuuoBaHa, kak 1 kamepa CropaHus, NMTaMm U3 TEPMOCTOMKOro Matepuana TonwmHon 20 Mm.

13.2.3 ManyyaTenb 2 (cxema uanyvatensa npeacraeneHa Ha pucyHke 13.2) ycTaHOBMEH nod yrriom
45° K ropusoHTanM Ha BepXHeW CTEeHKe Kamepbl cropaHus. HarpeBaTenbHbI 3nemMeHT uanydartens
M3roTOBMEH U3 OBYX COEAMHEHHbIX napannenbHO crnvpanen, U3roTOBMEHHbIX U3 HUXPOMOBOM MNPOBOMOKM
(X20H80H) pgnametpom (0,910,1) MM. OnekTpuyeckoe COMPOTUBIEHUE KaXAOW Cnupanu LOSMKHO
coctaBnatb (22,0£0,1) OM. Cnuvpanu pasmellaloT Ha BOCbMU KepaMUYeCKMX CTepXHSX, paBHOMEPHO
PacnonOXeHHbIX Ha Wu3nyvaTenbHOW MOBEPXHOCTU Mepen CTarnbHbiM MOMMPOBaHHLIM - OTpaXaTeneMm
BOASHbIM oxnaxgeHueMm. Manyyatens n3onupoBaH OT KaMmepbl CropaHnst onNTUYECKUM KBapLEBbIM CTEKITOM
TonwmHonm ot 3 go 4 MM, cBOOOAHO MponycKawwWmMM M3nyvyeHne uHdpakpacHoro cnektpa. MolHocTb
aneKkTpoHarpeBaTenst perynvpytoT nobbiM OOCTYNHbIM  NPUOGOPOM, MMEKLWMM BO3MOXHOCTb MNaBHOM
perynupoBkXM MOOABaeMOro HamnpsbkeHuss unum  Toka: TpaHcdopmatop (JIATP), TUPUCTOPHBIN  Unn
CYMUCTOPHbIN perynsaTtop v ap. BoaMoXHO ncnonb3oBaHMe aBTOMaTUYECKUX PErynupyoLmx yCTPOUCTB.

1 - CTeKno KBapLEeBOe ONTUYECKOE TONMWMHON 3-4 MM; 2 - cnuparnb HUXPOMOBaS; 3 - CTEPXKEHb
Kepamuyeckui; 4 - WwTyuepbl NoABoAA BoAbl; 5 - Bogooxnaxgaemblvi oTpaxaTenb; 6 - nonupoBaHHas
nnacTvHa oTpaxaTtens; 7 - Kopnyc KaMmepbl cropaHus; 8 - acbecTouemMeHTHas pamka; 9 - npoknagka
acbectoBas
PucyHok 13.2 - Cxema anekTpoHarpeBaTenbHOro nanyyarerns
OneKkTpoBoCnnamMmeHnTeNb, NPEACTaBNALWMIN cOO0ON KepaMmnyeckyto Tpybky agnameTpom oT 5 0o 7 Mm
C HaBMTOW Ha Hee cnupanblo ANuHOM (7515) MM M3 HMXpomoBOKM NpoBonokn guametpom ot 0,3 go 0,4 mwm,
CMOHTUPOBaH Ha 6OKOBON, MPOTUBOMONIOXXHOW CMOTPOBOMY OKHY CTEHKE KaMepbl cropaHus. Cneuundunyeckas
OCODEHHOCTb €ro pacrnofioXeHUs 3akr4yaeTcs B TOM, YTO HarpeBaTenbHbI 3MeMeHT (HUXpomoBas
cnuvparb) pacnornoXeH napannensHo BEPXHEN KpOMKe aepxartens obpasua Ha pacctosHum (20,015,0) mm B
KOHBEKTMBHOM  OBWXKYLLEMCH  MOTOKE  ra3oo0pasHbiX  MPOAYKTOB  TEPMMYECKOTO  PasfOXeHwus,
obpa3oBaBLUMXCS MO BO3OENCTBMEM paanaLMOHHOro Harpeea obpasua.
lMogaBaemoe Ha cnvpanb 3NEKTPOBOCMNIAMEHUTENSA HanpsXXeHne OOIMKHO obecnednBaTb €e Harpes
00 TeMneparypbl, MPU KOTOPOW NPOUCXOAMT BOCNIIAMEHEHNE 3TON ra3oBO34YLLUHOM CMECH.
MpumevaHne - [onyckaeTcsi WCMONb30BaHUE HarpeBaTensi UM 3MEKTPOBOCMIAMEHUTENSA ApYruX
KOHCTPYKLIMI, NO3BOMSIOLLNX BOCNPOU3BOAUTL Tpebyemble peXXuMbl TEPMUYECKOTO PasfoXeHMs!.
13.2.4 [epxatenb o0pasua, 3akpenseHHbli Ha ABepue KamMepbl CropaHus, BbINONHEH B BuOe
MeTanIn4yeckon pamku, B KOTOPOW HaxoguTcs nogdoH M3 acbouemeHTa (unu acbocunura). MNogooH umeet
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yrnybneHve AN pasmelleHUss CbeMHOro BKMafbllla M3 aHanorMyHoro martepuana, B KOTOPOM [AOIKeH
pacronaratbca obpasel. Harpesaemasi NoBepxHOCTb oGpaslia U MOBEPXHOCTb SMNEeKTPOoHarpeBaTenbLHOro
nsnyyaTtens napannenbHbl, PAacCTOAHNE MeXOy HUMK paBHO (60+2) MM MpY 3aKPbLITOM MOMOXEHUN ABepLibl
Kamepbl CropaHus.

13.2.5 BOKC ANS XMBOTHbIX 9 (CM. pucyHok 13.1) BMecTuMocTbio 0,015 M3 0BopyaoBaH Hapy»HOIA
ABepLen co CMOTPOBbIM OKHOM (Ha cxeme He 0003HayeHbl) M ABywMmsi-Tpemsa wTyuepamu 10, 14 ans
ocyLlecTBneHus otéopa U MHOrOKOMMOHEHTHOIO aHanm3a obpasyloLLenca TOKCMYHOW cpeabl, a Takke Angd
ycTaHoBkM TepmomeTpa 11 ¢ amanasoHom usamepeHus Temnepatypbl oT 0 go 50°C, ¢ NOrpelHoCcTbo He
Gonee 1°C.

13.2.6 Bpems wucnbiTaHus puUKCUpyoT ceKyHAOMEPOM ¢ Anana3oHoM uamepeHus oT 0 go 30 MUH 1
LeHown fenexus 1 c.

13.2.7 [na HenpepbiBHOTO aHanusa rasoBO3AYyLUHOW cpeabl, 00pasytlolencsa npu UCNbITaHUSX,

NPUMEHSIIOT NpOMbILLNEHHble aBTomaTudeckune rasoananmsatopsl CO , CO; u O, co cnepyrowmmm

AvanasoHamu nsmepsiembix koHueHtpauuii: CO- ot 0 4o 1% o6.; COQ- ot 0 o 10% 06.; kncnopog, - ot 0
0o 21% 06. [JonyctMMasi ocHOBHas MpuBeAEHHAs MOrPELUHOCTb M3MEPEHUN ra3oaHann3aTopoB [OIMKHa
coCcTaBnsATb He Gonee 15%. [a3oaHanu3aTopbl OOMKHbI ObITb BHECEHbl B [OCYyAapCTBEHHbLIA PEecTp
CpPeAcTB N3MeEPEHMNN.

13.2.8 KoHueHTpaumm HCN, Nxoy, HCI n ppyrux ToKCcWM4YHbIX ras3oB onpegensoT MeTogamu,

aTTEeCTOBaHHbIMW OpraHamu roCy4apCTBEHHOW METPOSIOrMYECKOM CryXbbl, UMK C NMOMOLLBI TEXHUYECKUX
CPEACTB, BKINIOYEHHbIX B [[OCy4apCTBEHHbIN PEECTP CPEeACTB U3MEPEHUIA.

13.2.9 lMpu npoBeaeHUN GMONMOrMYECKMUX MCMbITAHWIA C 3KCMO3MLMEN XMBOTHBIX MpeaBapuUTENbHO
opMMpPYOT BbIGOPKM M3 BecnopogHbiX Genbix Mbllwern ¢ maccon kaxgon (20+2) r. Mpynna nogonbITHbIX
XUBOTHbIX ANS KaXOoro onbiTa AomkHa BktodaTh oT 8 4o 10 ocobern.

13.3 O6pas3uybl ANA UcnbITaHUA

13.3.1 Matepuan, npuHMMaeMbli Ha UCNbITaHWS, OOMMKEH UMETb COMPOBOAUTENbHbLIN LOKYMEHT, B
KOTOPOM [OOSKHbl ObITb MpuBEAEHbI: MNOMHOE Ha3BaHWe Martepuana, cBefeHuss o6 wusrotoBuTene,
HOPMaTMBHbIN JOKYMEHT, B COOTBETCTBUM C KOTOPbIM W3rOTOBIEH AaHHbIN MaTepuarn, usuKo-XnMmieckme
XapaKTepPUCTUKM U MHAOPMALMSA O ero coctase (Npu HanmMuun).

13.3.2 [Ons ucnbitaHui rotoBaT He MeHee 10 obpasuyoB. OnTtumanbHble pasmepbl 40 x 40 Mm
aKkTMYeCcKon TOmMWMHbI, HO He B6ornee 10 mm. Ecnn macca obpasua npuHsTbIX pasmepoB 40x40 MM He
No3BOMSET NONyYNTb APEKTbI MeHbLIE UK Bonblue ypoBHSA netanbHocTM 50%, OonyckaeTcs yMEeHbLNTb
pa3mepbl 0bpasua unm yeenuuntb nx go 80x 80 mm 1 TonwuHy 0o 20 mm.

13.3.3 C uenbio yckopeHust npouecca TEPMUYECKOro pasnoXeHus npu Bblbope obpasua ans
UCNbITaHUA W3 OQ4HOMMEHHOW Tpynnbl MPOAYKUMM, WMEIOLEN OOMHAKOBbIA pPeLenTypHbiA COCTaB,
npeanodTeHve crnegyeT oTaaBaTb MaTepuany HauMeHbLUER TOMNWUHDI.

13.3.4 [Ina uvcnbiTaHUA NakoKpacoYHbIX MOKPbLITUA, MCMONb3yeMbIX OS1 HEroptoYmMx MOBEPXHOCTEMN,
obpasubl roToBAT B BMAe CBOOOAHOM MMEHKW, a KX TOMWMHA OOShKHA COOTBETCTBOBATb MPUHSTON B
TEXHUYECKOW [OKYMEHTaUMN U UMETb HE MEHEE YETbIPEX CIOEB.

Ons ucnbiTaHWIn NaKOKPaCOYHbIX MOKPLITUA, UCMOMb3YEMbIX OIS HAHECEHMSI Ha rOptoYMe OCHOBbI,
00pasubl roTOBAT HA pearbHON OCHOBE TOJLWMHON, He npeBbiwatowen 10 mm.

Ons cnbiTaHWn CPefCcTB OrHe3awmThbl (MPOMUTKK, MOKPLITUSI, Nakn, Kpackn, 0OMasku), UCNOmb3yeMbIX
AN 3aWwmnThl HEropoyYnx MatepuanoB (6eToH, meTans), obpasubl roToBAT B Buge CBOOOAHON MIEHKN TOW
TONWMHbI C Yy4eToMm crnocoba HaHeCeHWsi, KOTopble YkasaHbl B COMPOBOAMTENbHOM W TEXHUYECKOW
OOKyMEHTaLMN.

Ons vcnbiTaHuA cpeacTB OrHe3awuThbl, MNpedHasHavyeHHbIX AN 3alWTbl FOpHYMX MaTepuarnos,
06pasLibl rOTOBAT HAHECEHHBLIMU Ha pearnbHYl0 OCHOBY, TOMNLLMHA KOTOPOW HE A0oMKHa npeBbiwaTb 10 Mm.

B cnyyae, ecnm OBGLEKTOM MWCNbITAHUS SBASETCS KOMMO3UUMOHHLIA MaTepuan unu usgenue,
COCTOfsILLIEE M3 HECKOMBKMX BUAOB MaTepuanos, rotoBaT obpaseL, B KOTOPOM MaccoBasi [0St KOMMOHEHTOB
N NOPAOOK UX PaCrONOXeHUsi COOTBETCTBYHOT OOBEKTY UCMbITAHWN.

13.3.5 lNepepn ucnbitaHMem obpasupbl KOHAMLMOHMPYIOT HE MeHee 48 4 npu TemnepaType (2312)°C u
OTHOCUTENbHOW BNaxHocTh Bo3ayxa (50+5)%.

13.4 NoaroToBKa K ucnbITaHUAM (KanMOGpoBKa 3reKTpoHarpeBaTeNibHOro U3nyvarens)

13.41 Tlpu Hanagke YCTaHOBKM oOnNpefenstoT napameTpbl  HanpskeHWs Ha  cnupanu
3NEKTPOHArpeBaTenbHOr0 M3nyyartens, npyv KOTopbiX 0becrneymBaloTCA 3HadYeHus MAOTHOCTU TEMOBOro
noTtoka, pasHble 20, 25 n 45 KBT/M 2 [ns namepeHna NNOTHOCTM NagaroLlero TEMNNOBOro NoToka B LIEHTPE
aepxatens obpasua yCTaHaBNMBAKT HECENEKTUBHbIA MPUEMHMK TEMMOBOro MNOTOKa Ha LEHTparibHOM

y4yacTke gepxartens obpasua ¢ gnanasoHom usmepenun ot 5 go 100 kBT/M2 pervcTpupytowmn npubop.
M3mepeHus npoBOAAT MpY 3aKpbIThbIX ABepLax Kamepbl CropaHusi, npefgkamepbl U repmeTusvpoBaHHOM
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9KCMO3ULIMOHHOW Kamepbl (3aCrOHKM MepexofHblX pykaBOB OTKpbIThbl). CymmapHas norpeLHocTb
N3MEPUTENBHON CUCTEMbBI "AaTyMK - PErUCTPUPYIOWMIA Mpubop” npu M3MEepeHUM NNOTHOCTU TEMNOBOro
noToka, NagatoLLero Ha obpaseL, He fomKHa npeBbiwaTb +8%.

Mo pesynbTatamMm U3MepeHuin CTPoAT rpadnk 3aBUCUMOCTM MIIOTHOCTW TEMMOBOro NoToKa uany4darens
OT MOAABAEMOro HanpskeHus (Mnu Apyroro perynupyemoro napametpa X ) O= f(X) , kotopbiit
NCMonb3yloT B AanbHewwen paboTe.

Mocne onpepeneHus rpaduka 3aBUCMMOCTM MMOTHOCTM TEMMOBOrOo NOTOKa u3nyyatens oT

nogaBaeMoro HanpsbkeHust (Mnu apyroro perynupyemoro napametpa X ) O = f(X) npu 3apaHHOM

svayenmn O =25 kBt/m 2 onpefensawT Bpemst (MWH) Bbixoga wmanydaTens Ha  pabouni

(kBasucTaumoHapHbI) pexum. KpuTepmem Bbixoga anekTpoHarpeBaTens Ha pabouuni pexum ABnsieTcs
N3MEHEHNe perncTpmpyemMon BeNnYnHbI NITOTHOCTM TEMNMNOBOro NoToka He bonee YemM Ha 5% 3a 1 MUH.

13.4.2 YcTtaHoBKy cnefyeT cyuTaTb FOTOBOW K UCMNbITAHUAM MaTepuanos, eCrv npu KOHTPOMNbLHON
npoBepke:

- 3Ha4YeHUs NIOTHOCTM NajaroLlero TEMNMOBOro NoToka COOTBETCTBYIOT YCTaHOBMEHHbIM NapaMeTpam
HanpsXKeHns Ha cnupanu anekTpoHarpeBaTenbHOro n3nyyarens;

- Bpems BbIXOAa areKkTpoHarpeBaTenbHOro M3nyyarens Ha yCTaHOBIEHHbIN PEXUM He npesblaeT 5
MWH;

- yaenbHbin Bbixoq CO B ycrnoBusix 6GecrnnaMeHHOro OKUCIUTENBHOMO pasnoXeHus obpasua

uenmonosel no NMOCT 9571 maccon 2,5 r npy NAOTHOCTU nagaroLero TennoBoro notoka 20 kBT/M 2
coctaensiet (200+20) mr/r;

- koHueHTpauus CO B aKcnosuumoHHol kamepe 3a 30 MVUH UCMbITaHUS CHMKAETCA He Gonee Yem Ha
7% OT MaKCMMaribHOro ypPOBHS.

MpumeyaHue - PacyeT 3HayeHus yaensHoro Beixoga CO (£co, Mr/r) npoBoasT no dopmyne
[CO]- Tk

my (13.1)

rae 11450 - koadduument nepecyeta (1% 06. CO cootsetcTByeT 11450 mr/m 3  CO npu gasneHum

101325 Ma n TemnepaTtype 20°C);
CO - Hanbonblas BenmunHa koHueHTpauum CO, ycTaHoBREHHas npuy ucnbitaHun, % o6.;

gCO =11450

Vi - BHYyTpEHHUI1 06bem yCTaHOBKY, M 3.

my - macca obpasua 4o ucnbiTaHusa (McxogHasa macca), T.

13.4.3 KanubpoBKy YyCTaHOBKM MNPOBOAAT MpPU MEPUOSMYECKOA UMM MOBTOPHOM METPONOrMYeCcKon
aTTecTauum, a Takke nNpu BBOAE B SKCMyaTaLuto, 3aMeHe y3roB NOCNE PEMOHTA YCTaHOBKM.

13.5 NpoBegeHne ucnbiTaHnA
13.5.1 VcnbiTaHusa nogpasgensoTes Ha npeaBapuTeNibHbIE U OCHOBHbIE.
B xone npenBaputenbHbIX UCMbITaHUIA 06pa3Lbl MaTeprana OAMHaKoBOW Macchl NOABEPratoT HarpeBy
B TPEX XapaKTEPHbIX pexumax npu pmkcnpoBaHHOM 06bemMe YCTaHOBKM:

- OKUCTIUTENbHOTO pasnoxeHns 6e3 nnamern npu O =25 kBT/M2 (Tnenue);

- OKUCITUTENBHOTO PA3NOXKEHWSI C BOCNMaMeHeHneM obpasua npu (=45 kBT/m2 (ropeHue). Pexum

roOpeHnss  OOCTUraeTcs  MNpPUHYAMTENbHbIM  BOCMNaMeHeHMem obpasua matepuana  BKITHOYEHMEM
arnekTpoBocnnameHnTens 3;

- MoOaBMEHUs MNNAaMEHHOro0 TOpeHus npwu Q =45 kBr/m 2 (MMr). Pexwm TN gocTturaetca
NPUHYAWUTENbHBIM TYLIEHWEeM BOCNnameHmBLLerocs obpasua MaTepuana nyTeM nepekpbiBaHUS 3aciOHOK
nepexogHblx pykaBoB 5 u 17 (cm. pucyHok 13.1) 4O MOMEHTa MOMHOro OTCYTCTBMSA MIamMeHn W
nocneayoLwero ux OTKPbITUS.

B cnyyae noeTopHOro BocnnameHeHus obpasua gonyckaeTca HeoQHOKpaTHOe NOBTOPEHWE onepauun
MPUHYAUTENBHOIO TYLUEHWUS A0 NOMHOMO OTCYTCTBMSA NNIAMEHHOIO ropeHust.

MpumeyaHue - PekomeHayemas HavanbHas Macca obpasua COOTBETCTBYET NOrpaHUYHOMY 3Ha4YeHuo
nokasaTtens TOKCU4HOCTU Mexay rpynnamm T2 u T3 (T1mn T2).

[MpoBOAAT cepuio OMNbITOB, B pe3ynbTaTte Yero:

- yCTaHaBnuBalT NnapameTpbl TEPMOPA3NOXEHUs: OUHAMWKY rasoBblAENeHNs, BPEMS PasfoXeHUs,
KOHLIEHTPaLMM TOKCUYHbIX ra3oB, yMeHbLUEHNe Maccbl 06pa3sLoB;

- MO COBOKYMHOCTW MOSyYeHHbIX AaHHbIX BblbuMpaloT Hanbornee onacHbI PexuM, CnocobCTBYOLLNIA
BblaeneHno 6onee TOKCUYHBIX CMecen NneTyumx BellecTB (Hambomnbluad cpefHeobbeMHasi KOHLUEeHTpaums
CO, MyHMManbHoe BpeMs pasnoXeHusl, MUHUManbHasi KOHLEHTpaLUus KUCropoaa, TeMnepaTypa B 6okce
ONS XKUBOTHbIX U T.4.);
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- YCTaHaBMBalOT Hann4ne B NpoAyKTax ropeHunAa Opyrmx TOKCUYHbIX ra3oB, KpOMe OKCuAaa yrnepoaa,
nosABIieHMe KOTOpPbIX NMPOrHo3npyeTcd Ha OCHOBE XMMUYECKOro coCtaBa Matepuana.

MNocne 3aBepLlieHna npeaBapUTeribHbIX ncnbiTaHWn npoBOAAT OCHOBHbIE WCMbITAHUA OOHUM W3
Bbl6paHHbIX MeTOOO0B: 3KCNnepnMeHTarbHO-pac4YeTHbIM UIn Oronormyeckmm.

13.5.2 B COOTBETCTBMM C IKCMEPUMEHTANbHO-PACHETHLIM METOAOM OnpeaeneHns H CLsy B Xofe
OCHOBHBbIX UCMbITAHUA HaXoOAT 3HaAYeHMe CpedHeln KOHLEeHTpauun Ons Kaxaoro U3 aHanmsmpyemblx rasoB
(C,- ). Ona 3TOoro npoBOAAT TEPMUYECKOE pasfoXeHne obpasyoB MaTepuana C WUCXOOHOW MaccCoWm,

Mo3BONSOLLEN AOCTUraTh 3HaYeHUsi cpeaHeobbeMHom koHueHTpauum CO (0,4+£0,03)% 06. B TedeHue Bcero
BpeMeHN akcrnepumMeHTa, paBHoro 30 MyuH. OT60p Npob razoBO3AYLUHON Cpeabl U3 3KCNO3ULMOHHOWN Kamepbl
BbIMOMHSIIOT BO BPEMSs UCNbITaHUS HENpepbIBHO B TeyeHne 30 MMH unu, ecnu annapartypa He No3BonseT, To
OVCKPETHO Yepes NpoMEXYyTKN BpeMeHu He 6onee 5 MuH.

Mpn kaxgoMm (UKCUPOBAHHOM 3HAYEHWM MMOTHOCTU TEMMOBOrO MOTOKA AOIMKHbI OblTb MOMy4YeHbl
pe3ynbTaTtbl HE MeHee Tpex MCMbiTaHui, pasnuyarolimecs No yaenbHOMY BbIXOAY okcupaa yrnepoga (mr/r
maTepuana) He 6onee yem Ha 15%.

YucneHHble 3HaYeHus C,- MOXHO YCTaHaBnuBaTb MNyTEM MWHTErPUPOBAHUS 3aPErNCTPUPOBAHHOMN
HenpepbIBHOM 3aBUCUMOCTM "KOHLUEHTpaums - spemsa” C;(T) Nno BPEMEHU N AeNeHNsa NoNy4YeHHON BENUYMHBI
Ha NPOAOIMKUTENBHOCTL BCEro onbiTa ( Tyen )

C - J'S“C" Ci(t)dr
i . . (13.2)

HCIT
B cnyyae, ecnu KOHUEHTpauus i-ro TOKCMKaHTa M3Mepsiacb He HEMPepbLIBHO, a Yepes MPOMEXYTKM
Bpemenn AT = Tiv1 —T;, 10 C; paccunTbiBaeTcs no cneaytoLLeit dopmyne
N-1
)y =1 [Citj) =Gt )] [t — 1]
2.1 , (13.3)

HCII

Ci:

rne C;- cpeaHeobbeMHas KOHLEHTpauus i -ro rasa B TedeHune 30 MuH;
N - xonnyectBo Npo600TOOPOB;

Tj - Bpemsi npobooTbopa C MOMEHTa Hayana TEepMWYEeCKOro BO3LENCTBMS Ha WCMbITbiBAEMbIN
O6pa3euﬂ TO =0! CI(TO)ZO! TN:THCH

Pacuet H CLs , KOHTPOJb n nHTepnpeTaumns pe3ynbTaTos, NOMYyYEHHbIX
3KCMNEPUMEHTarNbHO-pacYeTHbIM METOA40M, NpuBeaeHsl B 13.6 1 13.7.

13.5.3 B cootBeTCcTBUM C OMONOrMYECKMM METOLOM OrnpeneneHus H CLs, 06pasupbl UCMbITbIBAOT B

pexume, CrnocobCTBYIOLLEM BblOENEHNIO Haubonee TOKCUMYHBIX CMecen neTydmx BewecTB. Kputepmem
BblbOpa pexuma ucnbitaHus maTepuana (Tnenue, ropeHune vnwm MM cnyxuT 6onbliee Yncno netanbHbIX
NCXOQO0B B CPABHUBAEMBbIX Fpynmnax NogonbITHbIX XXMBOTHBIX MPU O4MHAKOBOW HavyanbHoOM macce obpasua.

Mpn ucnbiTaHMAX B YCTAHOBNEHHOM PEXMME HaxoAaT psia 3HAYEHUA 3aBMCMMOCTM TOKCUMYECKOrO
OEVNCTBUS MPOAYKTOB TOPEHMS OT BEMWYMHbI OTHOLLUEHMS Maccbl obpasua K 06bemMy 3KCMO3ULMOHHOM
Kamepbl. [N nonyvyeHust TOKCMYeckmx 3PdEKTOB HMXKEe U Bbile YpoBHA 50% neTanbHOCTU M3MEHSAT
00beM 3KCMO3MLMOHHOW KaMepbl Mpy MOCTOSIHHBIX padMepax obpasLoB MaTepuana. Tokcuveckun addekT,
nony4eHHbin pasHbiM 0 n 100%, B pacyeT He NpuHMMaeTcs.

[Ona pacyeta nokasaTensi TOKCMYHOCTU MNPOAYKTOB TFOpPEHUs (H CLsy ), mpu koTtopom 6yget
Habntogatbes 50%-Hasa cMepTHOCTb NOAOMNbITHLIX XXUBOTHBIX, UCMONb3yeTCs cneaytowas dopmyna

m
Hepy, :7, (13.4)
roe M - macca obpasua 4o UChbITaHus, T;

V - BHYTPEHHUI 06bEeM YCTaHOBKM NPU UCTIbITaHUN, M3,

Bo Bpemsi onbiTa (3KCMO3NLMM XMBOTHbIX) KOHLIEHTPAUWs Kucrnopoda B 00beMe YCTAaHOBKM LOIMKHA
ObITb He MeHee 14% 06., a TemnepaTypa B OOKCe 3a BCce BpeMsi UCTbITAHWUA He JormkHa npesbiwaTs 30°C
(monyckaetcs kpaTkoBpeMeHHo ao 35°C).

Ecnn macca obpasua pasmepamu 40 X 40 MM He NO3BOMSET NOAy4UTb 3PAEKTHI MEHbLUE UMK
fonble ypoBHA netanbHocTn 50%, gonyckaeTcs yMeHbLUTb pa3mepbl obpasua unu yBennyiutb MX 40
80x 80 mm.

BbIKMBLUMX MOCME OMbITOB XMBOTHLIX MOMELLAOT B OTAENbHbIE KNETKW, Ha KOTOPbLIX MULWYT AaTy U




I'OCT 12.1.044-2018 Cucrema crannapros 6e3onacHocti Tpyna (CCBT). IToxapoB3peIBOOIACHOCTh BENIECTB U MaTepuanoB. HomeHkiatypa
roKasatelieil 1 MeTo/ibl ux onpenenenus (¢ [Tonpaskoii)
Ipumensiemes c 01.05.2019

Crpanuna 57

HoMep onbiTa. XXMBOTHbIX ObecrneymBaloT AOCTYMHOW BOAOW WM MULLEN W, He MPOBOASA CrneuunanbHbIX
BOCCTaHOBUTESNbHbLIX MEPONPUATUIA, HabnaalT 3a HUMK B TedeHne HeobxoamMmoro nepuoaa, perucTpupys
NX BO3MOXHYIO rMbenb (Tak HasbiBaeMyHo "OTNOXEHHY0 CMEPTHOCTL").

Mpun onpegeneHnn Tokcnyeckoro adpdpekta yunTbIBalOT rmbernb KMBOTHbBIX, HACTYMMBLLYIO BO BpeMs
onbiTa, a Takke B TeYeHne nocrneayroLwmx ot 7 4o 14 cyT (B MOCTIKCMNO3MLMOHHBIA NEPUOA).

MpumeyaHue - MNpu OTCYTCTBUM B MNOCTIKCMNO3ULIMOHHbLIVA Nepro criydaeB rubenu X1BOTHbIX U APYrnx
NPOSBNEHUA WMHTOKCUKALMN (OOCTOBEPHOrO CHWDKEHMS MacChbl Tena, oAbllky M Ap.) CPOK HabniogeHus
orpaHnymBaloT 7 cyT. [py HanM4Mmn ykasaHHbIX CMUMMTOMOB MHTOKCUKALMK CPOK HabrogeHus npoanesatoT
no 14 cyr.

Mony4yeHHbIN psg aHHbBIX 3aBMCMMOCTU neTanbHoro adpdekta npogykTos ropeHns (%) oT konuyectea

MCnblTbiIBAEMOro mMartepuana (F/MS) MCNOoNb3YyKT ONA pacdeTa NoKasatena TOKCUYHOCTU HCLSQ. Pacuet

NMPOBOASAT C MOMOLLbID NpobuT-aHanu3a wunuM pyrux cnocoboB pacyeTa cpefHuX 3(EKTUBHBIX 403 U
KOHLIEHTpaLUn XMMNYECKNX BELLIECTB.

13.5.4 MNopsigok npoBefeHNs UCNbITaHUI

PekomeHayemMble HavanbHble YCMOBWUsi MPOBEAEHUS WUCMbITaHWS MaTtepuana: pasmepbl obpasua

matepuana 40 x40 MM, BHYTPEHHUI 06beM ycTaHoBkM 0,10 m 3,

M3mepsaloT Maccy NoAroToBMEHHOTO U NpeaBapuUTENbHO KOHAMLUMOHMPOBaHHOrO obpasua matepvana
C norpeLuHocTblio He bonee 0,1 r 1 nomeLlaoT B cneumanbHbIi Bknagsiw. MNpyu HeobxoammocTu obpasel
3aKpennsAwT BO BKNaAbILe C MOMOLLBI0 TOHKOW NpoBOsioku (TonwuHom ot 0,2 go 0,3 mm).

MpumeyaHne - UcnbiTaHusi TEPMONMACTUYHBIX MaTepuarnioB MPOBOAAT B 3apaHee W3roTOBEHHOWN
dopme (Moanoxke) ns anoMmHneBon ¢onbrn TonwmHon He meHee ot 0,1 go 0,2 mm. Pasmepbl Noanoxkm
BblOMpaloT, mMcxoaa u3 dakTudecknx pasmepoB obpasua MaTepuana (NogfioXka [OMKHa UCKYaTb
BblTEKaHME pacnnaBa W3 pepxarens BO Bpems uchbiTaHus). [ognoxky ¢ obpasuom pasmellarT wu
3aKpENnsoT BO BKNaAbILLE.

HarHeTtaoT BO3gyx (cMm. pucyHok 13.1) B HadyBHYHO pesvHOBYKO npoknagky 15 o gasneHus,
obecneymBaroLLEero repMeTUYHOCTb COEAMHEHUS NOABWXKHOM 7 M CTaLMOHapHOW 6 cekumi, nogatoT Body Ang
oxnaxaeHus umanyvaTtens 2, 3akpbiBaloT KnanaH npogysku 16, osepubl kamepbl cropaHusa 1 n 6okca 9. B
Bokce npegBapuTenbHO yCTaHaBNMBAKOT KMETKY C MOAOMNbITHBIMU XMBOTHbIMKM 8 (ecnv npu MCnbITaHUu
[ormKeH OblTb onpedeneH Tokcnyeckuin 3ddeKkT NpoayKTOB ropeHus). locne 3aTtoro 3agarT C MOMOLLbH
perynvpyeMoro napametpa (HanpsikeHue, TOK, MOLLWHOCTb MnM Ap.) COOTBETCTBYHOLLUMA TEMOBOW MOTOK,
BKITHOYAIOT U3nyyaTernb 1 OQHOBPEMEHHO CEKyHOOMED.

lMocne Bbixoga w3nyyaTenss Ha YCTAHOBIEHHbIN pexum (B COOTBETCTBMM C pesynbTaTamu
KanvbpoBKW) OTKpbIBalOT ABepuy Kamepbl CropaHus u nomewalrT Bknagblw ¢ obpa3om maTepuana B
yrnybnenve pepxartensd obpasua. be3 npomeaneHvs 3akpbiBalOT OBepLy Kamepbl CropaHust U € 3TOro
MOMEHTa OTCYMTBIBAOT C MOMOLLbLID CEeKyHOoMepa BpeMsi BO3AEWCTBMS TEMNOBOro MoToka Ha obpasel
MaTepuana, a Takke UKCMpyIOT OOLLYI0 MPOOOSIKUTENBHOCTL UCMbITAHUS.

Bpemsa TennoBoro BO34eWCTBMS Ha oOpasey, He p[omkHo npeBbliwate 20 MuH. Wsnydatens
HEeMeANneHHO OTKMIoYalT B TeX CryyasiX, Korga no MokKasaHuWsM rasoaHanusatopa YCTaHOBMEHO, YTO
MaKcuMarbHas KOHLEHTpauusa okeuaa yriepoga 4OCTUraeTCsa paHblLle 3TOro BpEMEHW.

Mpumeyanue - [JonyckaeTcs B LIENsIX COKpaLLleHUsi BPEMEHM TepMopasnoXeHnss obpasua maTepmana
B pexxume TOP, a Takke npeBbleHUS TeMnepaTypbl B 3KCMO3ULMOHHOW Kamepe, NPOBOANUTb CTyNeHYaTbIv
HarpeB obpasua maTepuana, T.e. MOCTEMEHHO yBenu4uMBaTb TemnepaTypy HarpeBaTtens B mnpouecce
UCMbITaHWIN, HO HE JOMyCcKas CamMOBOCNIAMEHEHMUS.

[Mocne cHATMA HanpshKeHMS C HarpeBaTeNibHOro 3fieMeHTa M3nyvaTens BKIHYalT BEHTUMSATOP
nepemMeLLvBaHuns ra3oBol cpeabl B 00 beme yCTaHOBKU Ha 3 MUH.

MpoOomKMTENBHOCTD SKCMO3MLUN XUBOTHBLIX B TOKCMYHOW ra3oBO34YLUHON cpeae OOoSKHA COCTaBNAThb
30 MyH. B TeueHne 3TOro BpeMEHN HENMpepPbIBHO PEMMCTPUPYIOT C MOMOLLBIO ra30aHann3aTopoB U3MEHEHUS

koHueHTpaumin CO, CO,, O, a Takke npn HeoBX0AMMOCTM OTBMPAIOT MPOGLI ra30BO3AYLLHOW CPeabl N3

OoKca ANns XMBOTHbIX ONA onpedeneHus KOHLEHTpauuMn Opyrmx TOKCMYHBLIX ra3oB. Bo Bpemsi mcnbiTaHus
KOHTPOMNMPYIOT TEMNEpaTypy CPenbl, B KOTOPOWA Haxo4ATCst NOAOMbITHbIE XXMBOTHBIE.

MpumeyvaHue - Tpy 3KCNO3MLMK XKMBOTHBIX TemnepaTypa B Ookce gomkHa ObiTb He Bbiwe 30°C.
HonyckaeTtcs ee nosbiweHne B npegenax ot 30 go 35°C Ha Bpemsa He 6onee 10 muH. [Ins npegynpexaeHns
neperpeBa MOAOMbITHLIX XMBOTHbIX CredyeT A0 Hayana wucnbiTaHns obecrneuntb B nabopaTopHOM
noMeLLeHnM TemnepaTypy Bo3dyxa, COOTBETCTBYHOLLYIO HUKHEN JONyCcTUMOW rpanuue (ot 17 go 20°C).

Mo ncTeyeHMM BpPEMEHU 3SKCMO3MLMU OTKPbIBAlOT KranaH npoayBKM, ABepubl Ookca u Kamepbl
cropaHusl. YCTaHOBKY BEHTUNMPYHT He MeHee 10 MUH. PernctpupyloT 4mMcrno normblimx v BbDKMBLUMX
XMBOTHbIX, U3MEPSIOT Maccy HECTOpEBLUEro octatka obpasua Ansi NocneayLero pacyeta notepy Maccsl.

13.6 PacueT noka3saTtensi TOKCUMHOCTU U NPOBeAeHNEe KOHTPONbHOIo 3KCNepumMeHTa
13.6.1 Tllo pesynbTaTtam rasoBOro aHanuaa, MOMy4YEeHHbIM B XO4E€ OCHOBHbIX WCMbITaHUA (B

COOTBETCTBUN C 3KCNEepuMeHTarnbHO-pac4YeTHbIM METOAO0OM ornpeaeneHunad HCLSQ ), BbIHUCNAOT cymmaprlﬁ
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MHOEKC TOKCUYHOCTU KT

wo- Co , Coo; | Cuex , | G
" CLygco CLsgeo, ClLspmen CLsg; - (13.5)
rne Ceco, CCOZ, Chen, Ci- cpeanve KoHUeHTpaLmy rasoB (Mr/M?), nonyyYeHHbIe Mpu UCALITAHM (CM.
dopmynsl 13.2 n 13.3);

Csoco, Cs0co,, Csouen, Csoi - cpeame cmepTenbHble KOHLEHTpauuu rasos (Mr/m 3 ) npu
n30nN1MpoBaHHOM 30-MUHYTHOM BO3AENCTBUU, NPUHATbIE PAaBHLIMY CMEeAYIOWMM 3HAYEHNSAM:

CO- 4600;

CO, - 800000;

HCN - 175;

N, Oy - 700;

HCI - 3900;

CH,CHCHO - 315.

13.6.2 B TOM cny4ae, korga npu UCMbITAaHUM COOEPXaHWe KUCcropoga B aHanusvMpyemonm cpege
CHWxXaeTcs [0 He Gonee 14% 06., BbluucneHne K7 npoBoasT ¢ yyeTom Bknaga HegocTaTka KUCIIOpPOAa B
TOKCUYECKMIN aheKT NPoaYyKTOB ropeHus
Ce Ceo, Cuaen c,  21-[0,

co ,_ €0 . Cmew L 21-[04]

" CLygco CLsoco, Clssmen  Clsp;  21-6.7 (13.6)
roe [02]- MUHUMarnbHaa BeNMYnMHa KOHUEeHTpaLmm 02, 3aperucTpmpoBaHHas npu ucnoitaHnm, % o6.
13.6.3 3HaueHne nokasartenst TOKCMYHOCTU PacCYMTLIBAKOT No hopmyrne
m
Hep = ——
50

Kr Vi - (13.7)

roe M - macca obpasua oo ucnbitaHus, T;

Vi - BHyTpPEHHUIt 06bEM YCTaHOBKW MpU UCTIbITAHUM, M3 .

13.6.4 Mo dopmynam (13.5)-(13.7) oNs Kaxgoro m3 TPeX PEXMMOB WUCMbITAHWA pacCYMTbIBAOT
BapuaHTbl 3HAa4YEeHMI NokasaTensi TOKCUYHOCTU, OCHOBbLIBAsICb Ha pe3ynbTaTax UCNbITaHUA, B KOTOPbIX Obinu
NnonyYeHbl 4OCTAaTOYHO BnM3Kkne BENMYMHbBI yOenbHOro Bbixoga okcuaa yrnepoga (cm. 13.5.2), 1.e. nexaiume

B npegenax (0,410,03)% 06. 3atemM BbIMUCASIOT cpefHee 3HavyeHue H CLsy ONS KaXXOoro 3agaHHoro

pexuma ucnbiTaHus matepuana. MeHbluee M3 Tpex CpegHuX 3HAYeHWI MpPOBEPSIOT B KOHTPOSIbHOM
3KCMEPUMEHTE.
13.6.5 B KOHTpPONMbHOM 3KCNEPUMEHTE UCMbITbIBAOT ObpaseLl, Martepuana, paBHbli MO BeENUYMHE

OTHOCUTENLHONM Macchl (/M3 ) pacueTHOMy 3HaueHMIo HCLSO. Mpu npoBefeHUM onbiTa BOCMPOWU3BOASAT

COOTBETCTBYOLLMIA 3TOMY 3HAYEHUIO H CLsy PEXMM UCMbITaHUSI U OCYLLECTBNSAT 30-MUHYTHYIO 3KCMO3ULMIO

B Tokcumdeckon cpege 10 Genbix Mbiwen (BMOKOHTpomnb). Tokcuyeckni adpekT NpogyKToB rOpeHus
BblpaXatoT B NPOLEHTax NeTanbHbIX MCXOQ0B B rpynne NoAonbITHLIX KMBOTHbIX.

13.7 OueHka pe3ynbTaToOB UCTIbITaHUN

13.7.1 Ha ocHoBaHWM AOaHHbIX KOHTPOMbHOIO 3KCNEepUMEeHTa pasnuuyarT criegylimve pesynbTaThbl
3KCMEepPUMEHTANbHO-PACYETHOTO ONPEeAENeHNs NokasarTerns TOKCUMYHOCTU MPOAYKTOB FOPEHUs:

- yaooBrieTBopuTenbHbIN, ecrniv B TedeHne 30 MWH mchblTaHWs M nocnegywowmx ot 7 go 14 cyt
HabntoaeHns otmeydeHa rmbenb oT 20 4o 80% NoAONbITHBLIX XKUBOTHbIX;

- COMHUTESbHBIN, ECNY NETanbHOCTb B IPynne NoAonbITHbIX XMBOTHbIX cocTaenseT 10 nnn 90%;

- HeyOoBNETBOPUTENbHBINA, €CMW feTanbHble WCXOAbl B TPynne MOJOMbITHBIX >KMBOTHBLIX He
3aperncTpmpoBaHbl UNK, HAaNPOTUB, oTMe4veHa rimbenb 100% XNBOTHBIX.

13.7.2 B 3aBucumocT OT pesynbTaTa 3KCMEepUMEHTarbHO-pacyYETHOr0 OMNpederneHus nokasaTterns

Tokenunoctn H CLs, , NOPSAOK AanbHenwel paboTbl crieqyoLwnic:

- NP1 yaoBIieTBOPUTESIbHOM pe3yribTaTe NnpoBepeHHOoe 3Ha4YeHune HCLSO NPUHMAaKT 3a OueHOo4YHOoEe

(okoH4aTenbHoe);
- MpU COMHWUTEMNBbHOM pe3yrbTaTe NPOBOAAT MOBTOPHbIA KOHTPOMbHBIA 3KCMEPUMEHT C 9KCMO3MLUMEN
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XMBOTHbIX A4 3aKni4eHnA O COOTBETCTBMM WM HECOOTBETCTBUM 3HAYEHUA HCLSO d)aKTI/I‘-IeCKOIZ
TOKCUYHOCTU NPOAYKTOB ropeHna Mmartepuana;

- nNpun HeynoBrneTBOpPUTESNIbHOM pe3ylibTaTe HaxoOAT pearibHOe 3Ha4deHue HCLsQ , nNpuMeHan

Guonornyecknii MeTof, UCMbITaHNs.

13.7.3 CxogumocTb MeToga [8] npu gosepuTenbHoOn BepoAaTHOCTU 95% He OormkHa npesbiwaTtb Mo
Bbixogy CO (Mmr/r) 15%.

13.7.4 BocnpoussogMMocTb MeToda [8] npu poseputenbHoM BepodATHOCTM 95% He porkHa
npeBbiwatb no Bbixogy CO (Mr/r) 25%.

13.8 OchopmneHue NpoToKosna UCMNbITaHUN

Mpwu onpegeneHnm nokasartens TOKCUYHOCTU NPO4YKTOB ropenus MaTepuana
3KCMepUMeEHTanNbHO-PacYeTHbIM METOAOM [aHHble OCHOBHbIX WCMbITaHUA OGOPMISAT MPOTOKOSIOM (CM.
npunoxenne W). B gononHeHne K NpOTOKONY MPUBOAST pe3ynbTaTbl pacyeTa M MPOBEPKU NapaMeTpoB
TOKCUYHOCTM B KOHTPOJTbHOM 3KCnepumMmeHTe (cM. npunoxenne K).

Mpu onpepeneHnM nokasatens TOKCUMYHOCTU MNPOAYKTOB TFOPeHMs1 MaTtepuana Ouonornyeckum
METOAOM MONyYeHHble [aHHble Takke MpeacTaBnsitoT B MNPOTOKONE CooTBeTCTByoWen ¢opmbl (CM.
npunoxexwve ).

13.9 TpeboBaHuA Ge3zonacHoOCTU

K paboTe Ha ycTaHOBKe gonyckaloTcs nvua He Monoxe 18 net, u3yumslUME YCTPOWCTBO M MPUHLMM
OEeNCTBUS YCTaHOBKM MO NacrnopTy, METOAMKY MNpOBeAeHUs WCMbITaHUM MO HaCcTOsLWeMYy PYKOBOACTBY U
npoLueaLne NHCTPYKTax no TexHuke 6e3onacHoCTun.

Paboyee MecTO onepatopa OO/MKHO  YAOBMETBOPSATb  AEWUCTBYHOLWMM  TpeboBaHuMAM MO
anekTpobe3onacHOCTU U CaHUTapHO-TUrmeHmnyYecknm TpebosaHmam B cootsetcTBum ¢ FTOCT 12.1.005.

Ha paboyem mecTe onepaTopa [OfKHA HaxXOAMTbCA WMHCTPYKUUSI MO OXpaHe Tpyda, B KOTOPOW
yKkadaHbl TpeboBaHus 6e30nacHOCTM Mpu MOArOTOBKE W MNPOBEAEHWIO WCMbITAHUMW MaTtepuana u Mepbl
OKasaHWsi NepBoOW MOMOLLW NOCTPaaaBLLMM.

OnepaTop OOMKeH BbINOMHATL Npasuna NMUYHOW MMrneHbl 1 npasuna 6e3onacHocTy Npu obpatleHmm ¢
nabopaTopHbIMU XKMBOTHBIMMU.

3anpeLyeHo npoBoAMTb UCMbITaHWUS OQHOMY onepaTtopy B Hepabo4yee Bpemsi.

14 MeTopq aKcnepuMeHTanbHOro onpeneneHus TeMmnepaTtypbl BocrniameHeHUs TBepAbiX BellecTB
¥ maTepuanoB

14.1 OCHOBHbIE NONOXEHUS
MeToa peanusyoT B gnanasoHe TemnepaTyp oT 25 go 600°C n He NpUMMEHSIIOT ANs UCMbITaHuA
MeTanIM4yeckmx nNopOLLKOB.

14.2 UcnbiTaTenbHOE 06opyaoBaHue

14.2.1 Cxema ucnbITaTeNnbHOro obOpyAoBaHMSA AN onpedeneHvs TemnepaTypbl BOCMflaMEHEHWs
nokasaHa Ha pucyHke 14.1.

14.2.2 MNpnbop OTI1, npeacraensoWwmuin cobon BepTUKANbHYO 3MeKTponeyb C ABYMS KOaKCUanbHO
pPacnonoXeHHbIMU LMNMHAPaMK, BbINOMHEHHBIMU M3 KBapLeBoro ctekna. OauH M3 LUNMHAPOB BHYTPEHHUM
anameTtpom (80+£3) mm, BbicoTon 240 MM SBMSETCA PEaKUMOHHON KamepoW; BTOPOM UMIMHOP TakoWn xe
BbICOTbI UMeET BHYTpeHHMn gmnameTtp (101+3) mm. Ha umnuHapbl HaBUTBI CvpanbHbIe 3NIeKTpOHarpeBaTesnm
obuen mMowHoCTelo He MeHee 2 kBT, 4To nossonsdeT co3gaBaTb TemnepaTtypy paboyen 3oHbl 600°C 3a
BpemMs He 6onee 40 MUH.

14.2.3 [Ons pa3smelleHns obpasua uccrnegyemoro BewlecTBa (Martepuana) NpUMEHSIIOT KOHTEMHEp

anameTtpom (45+1) mm, BbicoTor 18,0 -0.4 MM, BbINOMTHEHHbIA M3 CTarlbHOW CETKW WU CTanbHOro nmcta

TonuwuHon He 6onee 0,5 mm. KoHTelHep ycTaHaBnvBaroT B KOMbLO AepxaTtensa guametpom (49,0+0,6) mm.
HepxaTenb npeacTtaenseT cobon MmeTannmyeckyo TpyoKy M3 )KapOCTOMKOM CTanu ¢ NpUBapeHHbIM B HUXKHEN
YacTu KONbLIOM A1 pa3MeLLieHNsT KOHTeHepa.

14.2.4 Ta3oBas ropenka gns 3axuraHns obpasua, npeactaendawowas cobor TpybKy BHYTPEHHUM
anameTtpom (6+1) MM, BBINOMHEHA W3 XapOCTOWMKOW CTanu, 3anasiHa CHM3y W uMMeeT Ha 6okoBon
noesepxHocTu otBepcTne guameTtpom (0,8+0,1) mm Ha paccTosaHum (5,0+0,5) Mm OT 3anasiHHOro KoHLa.

14.2.5 JlamuHatop, BbINOMHEHHbLIN M3 NUCTOBOM XApPOCTOMKOW CTann B pOpPME KOHYCa BEPXHUM
anameTpom He Gonee 78 MM, HWXHUM gnameTpom He 6ornee 11 mm mn gnvHon (50015) mm, cnyxut gns
noJayn eCTECTBEHHOIO NOTOKA BO3AyXa B PEAKLNOHHYIO Kamepy.
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1 - CTeKnsiHHbIE UMNUHAPLI; 2 - CMpalnbHble 3fieKTpoHarpeBaTenu; 3 - TeNNon3onsaUMOHHbIN MaTepuarn; 4 -
cTarnbHOM 3KpaH; 5 - gepxatenb obpasua; 6 - KOHTENHep; 7 - ra3oBas roperska; 8 - aneKTponpuUBOA roperku;
9, 10 - TepmoaneKTpuyeckmne npeobpasosaTtenu; 11 - nammHaTop
PucyHok 14.1 - Cxema ucnbiTaTensHoro obopyaoBaHusa ons onpegeneHns TemrnepaTypbl BOCNIaMeHeH s

14.2.6 TepmoanekTpuyeckue npeobpasoBaTeny OMaMeTpoM TepMOSeKkTpoaoB He Gonee 0,5 mm.
TepmoanekTpuyeckmin npeobpasoBaTtenb 9 CNyXuT Ans M3MepeHus Temnepartypbl obpasua u pacnonoxeH
TakuMm obpasom, 4Tobbl obecneyvvBancs KOHTaKT C OHOM M CTEHKOW KOHTenHepa (CM. pucyHok 14.1).
TepmoanekTpuyeckuin npeobpasoBatens 10 CNyXWT ANst KOHTPOMNS M perynupoBaHns Temnepartypbl Neun u
pacnonoXeH BHYTPU PEaKLMOHHON KamMepbl Ha paccToaHumn (14015) mm oT BepxHero kpas kamepsbl 1 (511)
MM OT CTEHKM Kamepbl. [MOrpeLHOCTb M3MEPEHUS PErynUpYoLWEro U peruMcTpupyowero TtemnepaTypy
npmbopoB He gormkHa npesbiwatb 0,5%.

14.2.7 3epkano ansa HabnogeHns 3a 06pasyom BHYTPU KaMepsl.

14.2.8 CekyHOOMEp C MOrpeLUHOCTLIO0 M3MepeHus He bonee 1 c.

14.2.9 WabnoHbl Ansa onpegeneHns pacCcToAHMA OT HWKHErO Kpasd roperiku 0o noBepxHocTun obpasua
N ONS LEHTPOBKM KOHTEHEpa BHYTpU KaMepbl.

14.2.10 VcTouHUKK cxaToro Bo3ayxa Ans ropenku ¢ pacxogom ao 40 am 3.

14.3 O6pasubl onsi UCNbITaHUN
14.3.1 Ans vcnbitaHui rotoeaTt ot 10 go 15 o6pa3uyoB Mccnegyemoro BewecTsa (Martepunana) Mmaccon
no (3,0+0,1) r. Obpasubl A4YEUCTbIX MaTepuanoB LOIDKHbl MMETb LMIMHAPUYECKYD (DOPMY OuaMeTpoM
(45+1) mm. TneHoYHble M NUCTOBbIE MaTepuanbl HabupatoT B CTONKy AvameTpoM (45+1) mm, HaknagbiBas
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cnov apyr Ha apyra 0o AOCTUXEHUS YKa3aHHOW Maccehbl.

14.3.2 MNepeg vcnbiTaHneM obpasubl KOHOULNOHMPYIOT B COOTBETCTBUM ¢ TpeboBaHnamu FTOCT 12423
U TEXHUYECKOW OOKyMeHTaumen Ha maTepuan. Obpasubl OOMKHBI XapakTepu3oBaTh CpPedHWe CBOWCTBA
nccnegyemMoro Bellectsa (Matepuana).

14.3.3 B 3aBucumoctn ot obbema obpasua onpedensitoT C MOMOLbH WabnoHOB M UKCUPYHOT
MornoXeHne KOHTENHepa BHYTPW KaMepbl U pacCTOsiHNE MeXY ra3oBOWN rOPerikon U NoOBEPXHOCTLIO obpasLa.

14.3.4 TpurogHoOCTb YCTaHOBKU K paboTe MpoBepstoT Mo CTaHAapTHOMY BELLECTBY - OPraHM4eckoMy
ctekny (FTOCT 10667), TemnepaTypa BOCNNamMmeHeHNs1 KOTOpPOro paesHa (265+10)°C.

14.4 MNMpoBeneHne UcnbiTaHUA

14.4.1 HarpeBaloT peakUMOHHYI0 KamMepy OO0 TemnepaTypbl Hayana pasfnoXxeHus wuccrenyemoro
BellecTBa (Matepwuana) unu go 300°C.

14.4.2 Perynupys nogady rasa u Bosgyxa B roperky, hoopMmMpyroT MramMs rasoBoi roperku B Buae
knuHa gnuHon (10£2) mm.

14.4.3 Vi3BnekaloT M3 kamepbl AepxaTenb C KOHTeliHepoM. B koHTelHep nomewjaoT obpasel 3a
BpemMsi He 6onee 15 ¢ 1 BBOASIT €r0 B peakUMOHHYI0 KaMmepy. OneKkTponpMBog, ra30BON ropesikv BKIHYatoT B
3afjaHHbIN pexxum paboTbl. MNeproanyHOCTb NOABOAA ra30BON ropenku Kk obpasuy Ha pacctosiHne (10+£1) mm
OT ero MOBEPXHOCTU formkHa coctaBnsath (10+2) c. HabniogatT 3a obpasuom B paboyen kamepe C
NMOMOLLbIO 3epkana.

14.4.4 Ecnun npn TemnepaType ucnbiTaHns obpasew, BOCMAMEHWUTCS, TO MUCMbITaHWE NpeKpaLlaoT,
ropenky OCTaHaBNUBalOT B MOSMOXEHUM "BHE neyn”, KOHTenmHep ¢ obpas3uom u3BreKalwT U3 Kamepbl.
OTMeyvaloT B NpOTOKOMe TemnepaTtypy BOCMNNaMEHEHWs W criegylollee MUcnbiTaHne MpPOBOAAT C HOBbIM
obpasuomM npu meHbLLen Temnepatype (Hanpumep, Ha 50°C MeHbLue).

Ecnn B TeyeHne 20 mMuH obGpaseL, He BOCMMAMEHUTCS WW paHee 3TOro BPEMEHM MOSTHOCTbIO
npekpaTuTCcs AbiIMOBbIgENEHNE, TO UCNbITaHNe NPeKpaLLaloT 1 B MPOTOKONE OTMEYaloT OTKas.

3a TemnepaTypy MCNbITaHUS MPUHUMAIOT MOKas3aHWs TepMO3MeKTpMYecKoro npeobpasoBartens,
nsmepsioLLero Temnepartypy obpasua.

14.4.5 Metogom nocnegoBaTenbHbIX MPUONMKEHMI, WCMONb3ys HOBble Ob6pasubl U U3MEHSIS
TemnepaTtypy WCMbITaHUA, ONpedenslT MUHMManbHylo TemnepaTtypy obpasua, npu KOTOpOM 3a Bpemsi
BblAEPXKM B neun He 6onee 20 muH obpasel BocnnameHuTca u byaet ropetb 6onee 5 ¢ nocne yganeHus
ropernku, a npu Temnepartype Ha 10°C MeHbLLEe BOCNNamMmeHeHNe OTCYyTCTBYET.

14.5 OueHKa pe3ynbTaToOB UCMbITAaHUN

14.5.1 3a TemnepaTtypy BoCnnamMmeHeHNss UCCrieayemMoro BewecTea (Matepunana) npMHUMaloT cpeaHee
apugpmeTnyeckoe ABYX TemnepaTtyp, oTnuyarwmxca He 6onee dem Ha 10°C, npy OOHOW U3 KOTOPbIX
HabniogaeTcss BocnnaMeHeHue Tpex o0pas3uoB, a npu gpyron - Tpu oTkasa. [lonydeHHoe 3HadeHue
TemMnepaTypbl OKPYIMSAT C TOYHOCTbIO A0 5°C.

14.5.2 CxogumocTb MeToaa [8] npu goBeputenbHon BeposaTHOCTN 95% He gormkHa npesbiwats 7°C.

14.5.3 BocnpoussogMmocTb MeToda [8] npu goseputenbHou BepodATHOCTM 95% He pormkHa
npesbiwaTtb 20°C.

14.6 OchopmMrieHne NpPoToKoa UCTbITaHUN
Ycnosus M pesynbTaTbl UCMBbITAHUA PErNCTPUPYIOT B MPOTOKONe, hopMa KOTOPOro npvBeneHa B
npunoxexHun M.

14.7 Tpeb6oBaHMA 6Ge30MacHOCTU
Mpubop Onsa onpegeneHvst TemnepaTypbl BOCMNaMEHEHUS CriegyeT YCTaHaBnuBaTb B BbITSKHOM
wkacpy. Pabouyee mecTO onepaTtopa [AOMMKHO YOOBMNETBOPATb AEWCTBYHOLWMM  TpeboBaHuAM MO
3NeKTpobe30nacHOCTU U CaHUTapPHO-TUrMeHn4Yecknm TpeboBaHmam B cootseTcTBum ¢ FTOCT 12.1.005.

15 MeTop JKCNnepunmMmeHTanbHOro onpegeneHuda reMmnepartypbl camoBoCniaMeHeHUA TBepabiX
BelwecTB U matepuanoB

15.1 OcHOBHbIE MOosoXeHuUs
MeTon peanusyeTtcsi B guanasoHe temnepatyp oT 25 go 600°C v He npyMeHuM Ans UChbITaHus
MEeTanmM4ecknx nopoLLKOB.

15.2 UcnbiTaTenbHoe o6opynoBaHue
VcnbiTatensHoe obopygoBaHMe AN OnpedereHust TemnepaTtypbl CaMOBOCMNaMEHEHMS TBepabIX
BELLLECTB U MaTepmanos - No 14.2.
[a30Byl0 ropenky npu onpegeneHunm TemnepaTtypbl CaMOBOCMIAMEHEHUS HE MWCMOSb3YHT, OHa
HaxoguTCsA B MOJSIoXKeHUU "BHe ne4dn”.
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15.3 O6pas3ubl ANA UCNbITaHUN
MNopgrotoBka K UCNbITAHUSIM - B COOTBETCTBUM C 14.3.

15.4 NMpoBeneHne ucnbiTaHUA

15.4.1 HarpeatoT pabodyto kamepy 4O TemnepaTypbl, npeBbiwatowen Ha 200°C TemnepaTypy
Hayana pasnoXeHus nccregyemMoro Belectsa (matepuana), unu go 500°C.

15.4.2 Tlocne ycTaHoBNeHuss B paboyell Kkamepe CTaLMOHApHOro TEMMNEepaTypHOro peXmma,
onpeaensieMoro no NOCTOSIHCTBY MOKa3aHW ABYX TEPMOINEKTPUYECKUX NpeobpasoBaTenem, U3BneKaT U3
KaMepbl KOHTEWHep, 3anomnHaT ero obpasuom 3a BpemMs He Gonee 15 ¢ u onyckalT BHYTPb Kamepbl.
HabntogatoT 3a 06pa3Lom ¢ NOMOLLbO 3epKarna.

15.4.3 Ecnu npu 3agaHHOM TemnepaTtype MWCNbiTaHUst HabrogaeTcsa caMoBOCMfIaMeHeHne, To
cnepytoLwiee UcnbiTaHue NPoBOAAT NpU MeHbLUEN TeMnepaTtype (Hanpumep, Ha 50°C).

Ecnn B TeyeHne 20 MMH unM OO MOMEHTa MOSHOMO MpekpalleHus ObIMOBblAENneHns
CaMOBOCMaMeHeHNe He HabngaeTcs, UCMbITaHWe NpekpaLlatT U B MPOTOKONE OTMEYaloT OTKa3.

15.4.4 MeTogoMm nocnegoBaTernbHbIX NPUONWKEHUA ONpeaensioT MUHMMAanbHYK TemnepaTypy
pabouen kamepbl, Npy KOTOpOW obpasel, caMoBOCNNaMeHsieTcsl u roput 6onee 5 ¢, a npu TemnepaTtype Ha
10°C MeHblUe HabnoaaeTcs oTkas.

15.5 OueHKa pe3ynbTaToB UCNbITaHUN

15.5.1 3a TemnepaTypy camoBOCMnaMeHeHus Wccneayemoro BewecTBa (Martepuana) npuHuMaroT
cpeaHee apudmeTudeckoe OBYX TemnepaTtyp, oTnuudarowmxca He 6onee yem Ha 10°C, npu ogHom M3
KOTOpbIX HabniogaeTcsa camoBoOCMnameHeHne Tpex obpasuoB, a npu Apyroun - Tpu oTkasa. lNonydeHHoe
3HayeHue TemnepaTypbl CaMOBOCMIAMEHEHNS OKPYIMAOT C TOYHOCTLIO 40 5°C.

15.5.2 CxogumocTb MeToaa [8] npun goBeputenbHoOn BepoaTHOCTU 95% He aormkHa npeBbiwaTtb 5°C.

15.5.3 Bocnpousogumoctb MeTtoda [8] npu goseputenbHoW BepoATHOCTM 95% He pomkHa
npesbiwatb 17°C.

15.6 OchopmneHne nNpoTokona ucnbiTaHUN
YcnoBusi M pe3ynbTaTbl UCMbITAHWIA PErUCTPUPYOT B MpoToKone, dopma KOTOporo npusedeHa B
npunoxexHun M.

15.7 TpeboBaHuA 6Ge3onacHOCTH
Mpubop onsa onpeneneHus TemnepaTypbl CaMOBOCMNIaMEHEHNS CriedyeT YCTaHaBNMBaTh B BbITSXKHOM
wkady. Paboyee mMecTo onepatopa [OOIMKHO YAOOBMETBOPATL AeNcTByloWMM  TpeboBaHuaM  no
anekTpobe3onacHOCTU U CaHUTapHO-TUrMeHnyYecknm TpebosaHmam B cootseTcTBum ¢ FTOCT 12.1.005.

16 MeToA 3KcnepuUMeHTaNbLHOro onpeaeneHusl TemnepaTypbl TIeHUs TBEPAbIX BELeCTB U
MaTepuarnoB

16.1 OCHOBHbIE NONOXEHUS
MeTton peanusyetca npu Temnepatypax OT 25 go 600°C u He npuMeHUM [Onsi UCMbITaHusA
MeTanIM4yeckmx nopoLLKOB.

16.2 UcnbiTaTenbHOE 06opyaOBaHue
[nsa onpegeneHns Temnepatypbl TreHUst npumeHsitoT npubop OTI, onucaHHbIn B 14.2.

16.3 O6pas3ubl ANA UCNbITaHUN

16.3.1 Ans ncnbitaHui rotoeATt ot 10 go 15 obpasuyoB ncenegyemoro Belwectsa (matepuana) Maccom
(3,0£0,1) r. OB6pasuypl A4EUCTbIX MaTepManoB AOMMKHbI UMETb LUunuHapudeckyto popmy guametpom (45+1)
MM; B oOpasLe genawT CKBO3HOe oTBepcTve anameTpoM (20+1) Mm co cmelleHmem OT LeHTpa Ha (3,510,2)
MM ONns1 BBOAA ropenku.

[neHo4YHbIE M NUCTOBbLIE MaTepuarnbl HabupatT B CTONKy aguameTpom (45+1) MM, HaknagbiBasa crnowv
OpYr Ha gpyra 4o OOCTWKEHMS YKa3aHHOW Maccehbl.

16.3.2 MNepeg vcnbiTaHnem obpasubl KOHOMLUOHMPYIOT B COOTBETCTBUM € TpeboaHnamu FTOCT 12423
UNN TEXHUYECKOW OOKyMeHTaumen Ha matepuan. Obpasubl JOMKHbI XapakTepus3oBaTb CpedHuMe CBOWCTBA
nccregyemMoro BellecTBa (Matepuvana).

16.3.3 B 3aBucumoctn ot obbema obpasua onpefensoT C NOMOLWbH LWAabnoHOB U (UKCUPYIOT
MOMOXEHNE KOHTENHEPA BHYTPY KaMepbl U pacCTOSIHNE MEXAY ra30BOW rOPENKON N NOBEPXHOCTLIO 0bpa3ua.

16.3.4 lasoByl0 ropenky B JaHHOM MeTode WCMOMb3YKT Kak Maructpans Ans NpuHYAUTENbHOW
nogaym Bosdyxa Ha obpaseu. [ns aToro HeobGXoO4UMO BKIOYMTE MUKPOKOMMpeccop, obecneuymBaroLini

pacxog Bo3ayxa 0,7 AM 3 /MUH 1 NONTHOCTbIO OTKPLITL BEHTUMb pacxoma Bo3ayxa.

16.4 NMpoBeneHne ncnbiTaHUA
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16.4.1 HarpeBaloT peakUMOHHYI KaMepy OO0 TemnepaTypbl Hayana pasfnoXeHus wuccrnenyemoro
BewlecTBa (Matepuana) nnm go 300°C.

16.4.2 Vi3BnekaloT M3 peakLMOHHOW KaMepbl gepXaTenb C KOHTeliHepoM. 3a BpeMsi He bonee 15 ¢
nomeLyatoT obpasel, B KOHTEMHEP U BBOOAT €ro B PeakuMOHHYK kamepy. OnyckaioT BHYTPb peakLMOHHON
KaMepbl roperky.

16.4.3 Ecnu npu Temnepatype ucnbitaHus obpasey, Tneet (Habnopgaetca cBeyeHne) bornee 5 ¢, To
UcnbiTaHWe NpPeKpaLLaloT, KOHTEMHEP W3BMEKalOT M3 KaMepbl U OCBOOOXOAOT OT MPOAYKTOB TIEHWS.
Cnegytolee ncnbiTaHMe ¢ HOBbIM 0Opa3LOM MPOBOAAT NP MeHblUel TeMmnepartype (Hanpumep, Ha 50°C
MeHbLUE).

Ecnu B TedeHne 20 MyMH obpasel, He TNeeT, UCNbITaHne NpeKkpaLLaT U B NPOTOKONE OTMEeYaloT oTKas.
MeTogoom nocnegoBaTenbHbIX NPUONKEHUIA OnNpedensitoT MUHUMAarbHYK TemnepaTypy, Npyv KOTOpon 3a
BpeMs BbIOEPXKKM B neun He bonee 20 MyH HabntogaeTcs TneHve obpasua, a npu temnepatype Ha 10°C
MeEHbLLE TIIEHNE OTCYTCTBYET.

16.5 OueHKa pe3ynbTaToB UCMbITAHUN
16.5.1 3a TemnepaTtypy TNeHus NPUHUMAIOT cpeaHee apudmeTmyeckoe 3HaYeHe AByxX Temnepartyp,
oTnunyarowmxcst He 6onee Yyem Ha 10°C, npy ogHOM U3 KOTOPbIX HabngaeTcsa TrneHve Tpex obpasLos, a npu
Opyrou - Tpu oTkasa. [lonyyeHHoe 3HayeHne TeMnepaTypbl OKPYrMSOT € TOYHOCTLIO Ao 5°C.
16.5.2 CxogumocTb MeToaa [8] npu goBeputernbHoOn BeposTHOCTU 95% He gomkHa npesblwats 7°C.
16.5.3 BocnpoussogumocTb MeToda [8] npu gosepuTenbHon BepoAaTHOCTUM 95% He pormkHa
npesbiwatb 20°C.

16.6 OchopmneHue npoTokona ucnbITaHUN
YcnoBusi U pe3ynbTaTbl UCMbITAHWIA PErUCTPUPYOT B MpoTokone, dopma KOTOporo npusedeHa B
npunoxeHun M.

16.7 TpeboBaHuA Ge3onacHOCTU
Mpubop ansa onpepeneHus TemnepaTypbl TEHUst criegyeT YCTaHaBNMBaTb B BbITSXKHOM  LUkady.
Pabouyee mecTo onepartopa AOMKHO yAOBNETBOPATL AENCTBYOLWNM TpeboBaHMAM Mo 3neKkTpobe3onacHoCTH
N CaHUTapHO-rnrmeHmndecknm TpebosaHuam B coorsetcteum ¢ FOCT 12.1.005.

17 MeTop 3KcnepuMmeHTanbHOro onpegeneHus yaenbHOM MacCOBOW CKOPOCTU BbIropaHusi
TBepAbIX BelWeCcTB U MaTepuarnoB

17.1 OCHOBHbI€ NMONOXeHUA

17.1.1 MeToa onpepeneHns yaenbHOM MaccoBon ckopocTu BbiropaHusa (YMCB) TBepabix BELLECTB U
MaTepuanoB pacnpocTpaHsieTCsl Ha roplune TBepable BellecTBa W maTepuarnbl, B TOM 4ucne
CTpOMUTENbHbIE, @ TAKKe Ha NTAKOKPaCOYHbIE MOKPLITUS.

17.1.2 Metog YMCB He pacnpocTpaHsieTcsl Ha BELLecTBa B ra3o00pa3HOM M XUAKOM BMAE, MbIN U
MeTannsbl.

17.1.3 Pesynbtatbl MUCNbITAHUA MPUMEHVMMbI TOMBbKO [AJ19 OLEHKM CBOWCTB MarepuanoB B
KOHTpONMpyeMbIX nabopaTopHbIX YCIOBUSX U HE OTpaKaloT NMOBedeHMe MaTepuasrioB B pearibHbIX YCIOBUSAX
noxapa.

17.1.4  MeTog ncnbiTaHus (cm. 17.5.1-17.5.9  BkIUATENbHO)  MNpegHa3HayeH  Ang
3KCMEepPUMEHTAaNbHOIo OnpeaeneHns TemnepaTypbl BOCMaMeHeHNs TBEPAbIX BELLECTB 1 MaTepuaros.

Mpumeyanue - Mpu KanbpoBKke YCTAHOBKU U MPOBEAEHUN UCTbITAHUIA BECHI HE UCTOMb3YHOTCS.

17.1.5 Metog wvcnbiTannsa (cMm. 17.5.10-17.5.15 BknOYMTENBHO) NpedHasHa4yeH Anis UCMNbITaHWA
TBEPAbIX BELLECTB M MaTepUarnoB C LEeNblo OnpeaeneHns ux yaernbHON MacCoBOW CKOPOCTMW BbIFOPaHus.

MpumeyaHue - KannbpoBka yCTaHOBKM A5t JAHHOMO MeToAa UcnbiTaHuin He TpebyeTcs.

[aHHble MeTOAbI MCMbITAHUI peanuaytoT B AnanasoHe Temnepatyp ot 25 go 600°C.

17.2 UcnbiTaTenbHoe o6opynoBaHue

17.2.1 WcnbitatenbHoe obopynoBanve pgns  onpegenedusas  YMCB  (cm.  pucyHok  17.1)
yCTaHaBMNMBAETCS B BbITSXXHOM LKAy 1 npeacTaBnseT coOon BEPTUKAIBbHYHO 3NEKTPUYECKYIO MeYb C ABYMS
KOaKcMarnbHO pacrnofioXeHHbIMU unnuHgpammn 1 (cMm. pucyHok 17.1) BbeicoTon 240 MM, BbINOMHEHHBIMU U3
kBapueBoro ctekna. OguH M3 LMNUHAPOB BHYTPEHHUM AnameTpom (80+3) MM ABMseTCs peakuMOHHON
kamepon. Btopow umnuHop umeeT BHyTpeHHun amameTtp (101+3) MM. Ha BHEWHMX MNOBEPXHOCTAX
UUNUHAPOB 3aKpernnieH HarpeBaTernbHbIA aneMeHT (cnupanb) 2 (CM. pUcyHOK 17.1) M3 NPOBOSIOKM MapKu
X20H80-H (TOCT 12766.1) obwen mowHOCTbIO He MeHee 2 KBT, 4To nmo3BomnseT co3gaBatb TeMnepatypy
paboyeli 30Hbl peakLnoHHoM kamepbl He MeHee 600°C 3a Bpemsi He 6onee 40 MUH.




I'OCT 12.1.044-2018 Cucrema crannapros 6e3onacHocti Tpyna (CCBT). IToxapoB3peIBOOIACHOCTh BENIECTB U MaTepuanoB. HomeHkiatypa
roKasatelieil 1 MeTo/ibl ux onpenenenus (¢ [Tonpaskoii)
Ipumensiemes c 01.05.2019

Crpanuna 64

Lo

1

W,

-

[/

i

L
f

N
\;
N\

12 2 N .
P |
& : 9
i D
| g : 10
1

1 - UMNMHAPBI U3 KBApPLEBOroO CTEKNA; 2 - HarpeBaTenbHbIN ANIeMEHT; 3 - TeNNoM3oNAUMOHHBIN MaTepuan; 4 -
cTarnbHOM 3KpaH; 5 - gepxatenb obpasua; 6 - KOHTENHep; 7 - ra3oBas roperska; 8 - aneKTponpuUBoOA ra3oBomn
ropenku; 9, 10 - TepMmoanekTpuyeckne npeobpasoartenu; 11 - namumHaTop; 12 - Becbl; 13 - KOPOMbICI10
PucyHok 17.1 - O6wimnii BUg, yCTaHOBKM ANS onpeneneH1s yaenbHOM MacCoBOM CKOPOCTU BbIropaHust
TBEpAbIX BELLECTB 1 MaTepmanos

17.2.2 [ns pa3melleHns obpasua nccnegyemoro BelwecTsa (Matepuana) ucnonb3yoT gepxarens 5
(cm. pucyHok 17.1), npecTaBnsowmn cobon MeTannuyeckylo TpyOKy W3 XapoCTOMKOW cTanm C
NpVBapPEeHHbIM B HDKHEWN YacTu KonbLoM guametpom (49,0+0,6) MM 1 KOHTEHEP U3 CTanbHOW CeTKM 6 (CM.
pucyHok 17.1) guameTtpom (45+1) mm n Bbicoton (18+1) mm. KoHTemHep ycTaHaBnvMBaeTcs B KOMbLO
nepxatens obpasua.

17.2.3 YcTponcTBO QAnsi nNepemelleHns aepxartens obpa3ua C  KOHTEMHEPOM COCTOUT U3
MEeTanIn4eckoro CTepPXXHs1, YCTAHOBNEHHOIO B HarnpaBnsowme Ha GOKOBOM CTOPOHE Kopryca YyCTaHOBKM, U
FOPM30OHTANbHOIO KOPOMbICIA, COMPSHKEHHOrO C Becamu. YCTPOWCTBO AN NEepeMelleHus aepxatens
obpasua obecneyvBaeT nnaBHOE €ro [ABWKEHME MO BepTUKaNbHOW OCU PEakUMOHHOW Kamepsbl,
OLHOBPEMEHHYIO XECTKyl0 (hukcaLmio obpasua B reoMeTpuyeckom LieHTpe paboyen 30HbI U KOpOMbICHa Ha
paboyelt NOBEPXHOCTN BECOB.

17.2.4 Ta3oBas ropenka 7 (cMm. pucyHok 17.1) ans BocnnameHeHuss obpasua, npegcraBnsoLLas
cobon TpybKy BHYTpPeHHUM AuameTpom (611) MM, BbIMOSTHEHA M3 >KAPOCTOMKOW CTanu, 3anasiHa CHU3y u
nveet Ha OOKOBOW MOBepxHOCTM oTBepcTve auameTtpom (0,8+0,1) mm Ha pacctosHum (5,0+0,3) mm oT
3anasitHHOro koHua. [a3oBas ropenka nogcoeauHsieTcsl MMOKUM LUNaHrom Yepes YCTPONCTBO, perynupyoLlee
pacxog rasa, kK OannoHy c nponan-OytaHoBon dpakunen (FTOCT 20448). [aBneHue rasa [OMMKHO
HaxoguTbca B ananasoHe ot 10 go 50 kla.

lMpumevaHne - B KayecTBe yCTPOWCTBA, PEryriMpyloLLero pacxod rasa, MOXET WCMNorb30BaTbCs
pacxogomep Tuna poTamMeTp UMM aHanorvdHbIn Npubdop ¢ Auana3oHoMm, obecnevymBarowum TpeboBaHus
7.4.4.

17.2.5 NNamuHaTtop 11 (CM. pucCyHOK 17.1), BbINOMIHEHHBIN N3 JIMCTOBOW XXapOCTOMKOW cTanun B oopme
KOHyCa BEPXHUM JMamMeTpoM He Bornee 78 MM, HWKHUM anameTpom He 6onee 11 mm n gnvHon (50015) mm,
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CNY>XWUT A58 NoAadn eCTeCTBEHHOro NoToKa BO3[yXa B PEaKUMOHHYIO KaMepy.

17.2.6 [Onsa wn3aMepeHus TemnepaTypbl NP WCMbITAHUM MaTepuarnoB W KanmbpoBKM YCTaHOBKM
NCMonb3yl0T TepMoaneKkTpuyeckne npeobpasosatenu Tuna TXA ¢ guameTpoM TepMoarnekTpoga He Gornee
0,5 MM, cnai M3onMpoBaHHbLIN, ¢ AnanasoHom mamepeHust ot 0 oo 800°C, He Gonee 2 knacca TOYHOCTMU.
TepmoanekTpuyeckne npeobpasoBaTenu OOMKHbl MMETb 3alUTHBIA KOXYX W3 HepXaBelollen cTanu
anametpom (1,6£0,1) mm.

TepmoanekTpuyeckuin npeobpasoBartenb 9 (CM. pucyHok 17.1) cnyXuT Ana u3aMepeHuss Temnepartypbl
obpa3ua 1 pacnonoxeH Takum 06pa3om, 4ToObl obecneumBancs NMOTHBIN KOHTAKT C AHOM W CTEHKOM
KoHTenHepa. TepmoanekTpuyeckun npeobpasoBatenb 10 (CM. pucyHOK 17.1) CnyXWT ONA KOHTPONs M
perynupoBaHus TemnepaTtypbl Ne4n U pacnofioXeH BHYTPU peakLMOHHON Kamepbl Ha pacctosHuu (140+5)
MM OT BEpPXHero kpas kamepbl U (5+1) MM OT CTEHKM kamepbl. [orpeLlHOCTb U3MEPEHUS perynupyoLero n
permcTpupyloLero TemnepaTypy cpeactsa usmepeHust He gorkHa npesbiwatb 0,5%.

17.2.7 Becbl 12 (cM. pucyHok 17.1) ¢ guanasoHom namepenus ot 0 go 1000 r, He 6onee Il (cpenHero)
Knacca TOYHOCTM.

17.2.8 Tlpu ucnblTaHUsX MCNOMb3YKOT Ccriedylolue cpeactsa M3MepeHusi, npubopbl KOHTpons 3a
YCINOBUSIMUN OKpYXKatoLLen cpeabl u 06opyaoBaHue:

- Npubop Ans perynvpoBaHusi U perucTpauum TemnepaTypbl C Avana3oHoMm uamepeHus oT 0 go
800°C, He 6onee 0,5 knacca TOYHOCTH;

- YCTPOWCTBO ANSA U3MEPEHUs BpeMeEHU (CekyHAoMep) ¢ AuManasoHoM uamepeHuns ot 0 0o 60 MuH u
ueHon genexns 0,2 c;

- Komnpeccop ¢ pacxogom ao 40 am 3 /4, noacoeauMHSIETCS TMGKUM LLMAHIOM K ra3oBoi ropenke yepes
YCTPOWCTBO, perynupytolee pacxod Bo3ayxa;

MpumeyaHue - B kayecTBe yCTPOWCTBA, PErynupyloLLEro pacxoq BO3AyxXa, MOXET UCMOSb30BaTbCA
pacxogomep Tuna poTtameTp MMM aHanornyHbin Npubop C guanasoHoM, obecneudnBarowmm TpeboBaHuA
17.3.8.

- 3epkano Aansi HabnogeHus 3a noeegeHMeM obpasua B NPOLEeCCe UCMbITaHus,

- WabnoHbl Ans onpeaeneHns pacCcTosHUSA OT HDKHErO Kpasi ropenku 4o NOBEPXHOCTM obpasua 1 ans
LEHTPOBKWN KOHTEMHEPa BHYTPU KaMepbl;

- ONs1 N3MepeHNs aTMOCEepPHOro AaBneHnst UCNosnb3yT GapomeTp ¢ Anana3oHoMm namepeHus ot 600
00 800 MM pT.CT. 1 LeHon aenenus 1 Mm pT.CT.;

- ONS U3MEpPEeHUsT BNaXKHOCTM BO3dyxa MCMOMNb3YHT rMrpoMeTp € Auana3oHoMm mamepeHus ot 20 go
93%, ot 15 go 40°C 1 ueHon genexuns 0,2.

17.3 KannbpoBka yCTaHOBKM

17.3.1 KannbpoBka yCTaHOBKM OOSMKHA NPOBOAUTLCS B NMomelleHun npu temnepatype (23+5)°C u
OTHOcUTENbHOM BNaxHocTn Bo3ayxa (50+£20)%.

17.3.2 KanubpoBKy YCTaHOBKM MNPOBOAAT MpU MEPUOSMYECKOA UMM MOBTOPHOM METPONOrMYeCcKon
aTTecTauum, a Takke npv BBOAE B IKCMyaTaumio, 3ameHe y3roB Mocre peMoHTa yCTaHOBKM.

17.3.3 KanubpoBka yCTaHOBKM 3aK4yaeTcss B MPOBEAEHUN WCMbITaHUA MO  OnpenereHuto
TemnepaTypbl BOCM/IAaMEHEHUs1 CTaHgapTHoro obpasua - opraHumdeckoro crtekna (FTOCT  10667),
TemnepaTypa BoCniiaMeHeHns KoToporo coctaensieT (265:10)°C.

17.3.4 TNocnenoBaTenbHOCTL Onepaunii Npu Kannbposke.

17.3.5 MN3rotoBnTb 06pasLbl OpraHNYeCckoro cTekna B cooteeTcTeum ¢ 17.4.1.

17.3.6 OrtperynupoBatb C MNOMOLLbIO LWABMNOHOB MOSIOXEHWE KOHTEeWHepa C 00pasuoM BHyTpU
peakuMOHHOW KaMepbl, YCTAHOBUTb PAcCTOSHME MEXOY HWKHUM KpaeMm ra3oBOW ropenku U MOBEPXHOCTbHO
obpasua paBHoe (10+1) MM, nepeBecTu ropenky B MOMoOXeHue "BHe neun" u yganutb obpasey w3
KOHTENHepa.

17.3.7 Bkno4nTb BbITSXKHYIO BEHTUIALMIO.

17.3.8 OTperynupoBaTtb nogady rasa u Bosgyxa, opMupys nrams rasoBon ropenkv gnvHon (10+2)
MM.

17.3.9 HarpeTb peakuuoHHyl kamepy go Ttemnepatypbl 255°C u ybeamtbCcs B CTabMIIbHOCTM
TemnepaTtypHoro pexuma. Ctabunmsauyuio cuuTaloT SOCTUTHYTOW MpW ycnoBuu obecrneyeHust 3agaHHoOW
TemnepaTypbl B TEYEHNE HE MeHee 5 MUH. 3a TemMnepaTypy peakUMOHHON KaMepbl (UCMbITaHUS) NPUHUMAKOT
nokasaHusl TEPMOJNEKTPUYECKOro NpeobpasoBaTens, usMepsLero Temnepartypy obpasua.

17.3.10 N3Bneyb 13 KaMepbl AepXKaTernb C KOHTEMHEPOM, MOMECTUTb 0bOpaseL, B KOHTENHEp (3a BpeMs
He Oonee 15 c), 3admkcupoBaTb KOHTEMHEP B rEOMETPUYECKOM LIEHTPE paboyven 30Hbl peakLMOHHON
KaMepbl, BKIHOYNUTb 3rEKTPOMNPUBOA Ta30BOM TOpPenkn u 3aduKCMpoBaTb BpPEMSA Hayana npoBeaeHus
ncnbiTaHMs.

MpumeyaHue - MNepnoanyHOCTL NOABOAA rA30BOM ropenku K obpasuy AomkHa coctaBnaTh (1012) c.

17.3.11 3adukcupoBaTb BpeMsi BocnnaMeHeHnsa obpasua.

17.3.12 HarpeTb peakumoHHyl0 Kamepy OO Temnepatypbl 275°C, ybeoutbcsi B CTabMNbHOCTU
TeMnepaTypHOro pexuMa W MoBTOpUTbL onepauun B cootBeTcTBUM ¢ 17.3.10. Bpemsa nposeneHus
ucnbiTaHun coctaenset 20 MUH.
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17.3.13 3adukcmpoBaTb OTCYTCTBME BOCMIaMeHeHNs obpasua.

17.3.14 TpoBecTn Npu kaxgom TemnepatypHom pexume (17.3.9 n 17.3.12) ewwe no ABa ucnbiTaHus.

17.3.15 Cobniogenne ycrnosui 17.3.11 un 17.3.13 4aBnsieTcss MNONMOXUTENbHLIM PE3YNbTAaTOM
KanmMbpoBKW, YTO O3HA4YaeT NPUrogHOCTb YCTAHOBKM K paboTe.

17.4 O6pa3ybl ANA UCNbITaHUN

17.4.1 [Ons wucnblTaHWa OOHOrO BMAa UCCredyemMoro BellecTBa (Matepuana) no onpegeneHuto
TemnepaTypbl BOCnnaMmeHeHusi usrotaenmeatoT ot 10 go 15 obpasuos maccon no (3,0+0,1) r.

17.4.2 TneHoYHble U NUCTOBbIE MaTepuarnbl HabupatoT B CTOMNKY, HaknagbiBasi Criov gpyr Ha apyra, oo
OOCTMKEHUSA yKa3aHHON Maccehbl.

17.4.3 Ona uvcnbiTaHMa No onpefeneHuio yaenbHOW MacCOBOW CKOPOCTW BbIrOpPaHUA OOHOro BuAa
MaTepuana u3rotaenuealoT Tpu obpasua pasmepom 15 x 15 mm. TonwwmHa o6pasuoB OoOMmKHA
COOTBETCTBOBATb TOJILUMHE MaTepuarna, NPMMEHSIEMOIO B pearibHbIX YCroBusix, HO He 6onee 10 mm. Ecnn
TonwnHa martepuana coctaensieT 6onee 10 MM, HeobxoaMMo cpesaTb YacTb MaTepuana C HenuueBow
CTOPOHBI.

17.4.4 [ng cbinyynx mMaTepuarnoB MCMonb3ylT nogdoH pasmepom 15x 15 mm n rmy6uHon 10 mm,
W3roTOBNEHHbIN M3 aniomuHueBon ¢onbrn no NOCT 745, tonwmHon He meHee 0,2 mm. lNogaoH ¢
UCMbITyeMbIM MaTepuariom nomellaeTcs B KOHTEMHep [gepxartens obpasua W 3aMeHsieTcs Mmexay
ncnbiTaHUSMM.

17.4.5 KpoBenbHble MaCTUKA, MacCTUYHbIE MOKPbLITUS WM NaKOKPACOYHbIE MOKPbITUA HAHOCAT Ha
antoMuHneByto donbery (TonwuHa donbrn - He Gonee 0,2 mMm). JlakokpacoudHble MOKpbITUA creayeT
HaAHOCUTb HE MeHee 4eTbipex CroeB, C PacxXodoM KaXgoro Crios B COOTBETCTBMM C TEXHUYECKOW
OOKyMeHTaumen Ha matepuan. Macca onbru npu pacyetax He y4uTbIBaeTCs.

17.4.6 O6Gpasubl ANs UCMbITAHUA KOHAMLMOHMPYIOT npu Temnepatype (20+5)°C u oTHOCUTENBLHON
BNaXKHOCTU Bo3ayxa (6515)% [0 AOCTUXKEHMA NOCTOAHHON Macchbl, HO He MeHee 72 u.

17.4.7 OG6pasubl [OMKHbI XapakTepus3oBaTb CpedHWEe CBOWCTBA UCCNeayemMoro BeLecTBa
(maTepuana).

17.5 NpoBegeHne ucnbiTaHNA

OnpeaeneHne TeMmnepaTtypbl BOCNflaMeHeHUs TBepAbIX BEWEeCTB U MaTepnarnos:

17.5.1 WcnbiTaHnss [OMKHbI  MPOBOAUTBCS B MOMELLeHMM npu  Temnepatype (2315)°C wu
OTHOCUTENbHOM BNaxHocTu Bo3ayxa (50+£20)%.

17.5.2 MN3rotoBnTb 06pasLpbl NccreayemMoro Matepuana B cootBetcTeum ¢ 17.4.1 n 17.4.2, BbINONHUTb
npoueaypbl No nogrotoske obopyanoBaHus k pabote B cooTBeTCTBUMN C 17.3.6-17.3.8 BKNIOUNTENBHO.

17.5.3 HarpeTb peakumoHHyt0 Kamepy QOO0 TemnepaTypbl Hayana pasfioXeHus Wccreayemoro
maTtepuana nnu go 300°C, ybeguTbcst B CTabMNbHOCTU TEMMNEPATYPHOIO pPeXnma 1 BbINOSTHUTL NpoLeaypbl
B cootBeTcTBMM € 17.3.10.

17.5.4 lNMpwn BOoCNNameHeHnn obpasua UCnbiTaHMe OCTaHABNUBAKOT, FOPENKY NEPEBOAAT B MOMOXEHUN
"BHe neumn", KOHTEMHep C o6pasuoM W3BMEKalT M3 Kamepbl, (PUKCMPYOT B MNPOTOKOMEe Temnepatypy
BOCMIaMEHEHNS U BpeMS ee OOCTWKEHWUS M NPOBOAAT credylollee MCnbiTaHue ¢ HOBbIM 0Bpasuom npu
MeHbLLEen Temneparype.

17.5.5 Ecnu B TeueHne 20 MmH obpasel, He BOCMIIAMEHUTCS UMW paHee 3TOro BPEMEHMW MOJTHOCTLIO
npekpaTUTCcs AbIMOBbIgENEHNE, TO UCMbITAHNE MPEKpaLLaloT 1 B MPOTOKOSIE OTMEYAlOT OTKas.

17.5.6 MeTogom nocrnegoBaTenbHbIX MPUBNWKEHWA, WCMONb3yst HOBble 00pasubl M M3MEHSss
TemnepaTtypy peakuMOHHON Kamepbl, onpeaensoT MUHMMAIbHYK Temnepatypy obpasua, npu KOTopoun 3a
BpeMs BblAEPXKKM B nedn (He 6onee 20 muH) obpasey BocnnameHuTcs u Byget ropetb bonee 5 ¢ nocne
yaaneHus rasoBon ropenku. Npu Temnepatype Ha 10°C meHbLUe obpasel, He BOCMIaMeHUTCA.

17.5.7 3a TemnepaTtypy BOCNnameHeHUs nccnegyemoro BelecTsa (Matepmarna) NpuHMMaloT cpegHee
apudMeTn4eckoe AByX Temnepartyp, oTnuyawowmxcs He Gonee yem Ha 10°C, mpu ogHOW M3 KOTOPbIX
HabnopgaeTca BocnnameHeHve Tpex obpasuoB, a npu gpyrod - Tpu oTkasa. [lonyyeHHoe 3HayeHune
TemnepaTypbl OKPYIMSOT C TOYHOCTLIO Ao 5°C.

17.5.8 CxogumocTb MeToaa [8] npu goBepuTenbHOM BepoaTHOCTN 95% He JormkHa npeBbiwaTth 7°C.

17.5.9 BocnpoussogMmocTb MeToda [8] npu goBeputenbHoW BepodATHOCTM 95% He pormkHa
npesbiwaTtb 20°C.

OnpeaeneHve yaenbHON MacCOBOW CKOPOCTU BbIrOPaHUA TBepPAbIX BELeCTB U MaTepuarnoB:

17.5.10 VcnblTaHua [OMKHBI MPOBOAUTLCA B MOMeLWeHMM npu  Temnepatype (2315)°C wu
OTHOCUTENbHOW BNaxHocTh Bo3ayxa (50+20)%.

17.5.11 CnegyeT m3rotoBuTb 00Opasubl MCCredyemMoro matepuana B cooTBeTcTBuu ¢ 17.4.3-17.4.5
BKITIOUNTENBHO, 3aTeM BKMOYUTb BEChl, MPOKOHTPOMNMPOBATb B3aMMHOE pPACrOfiOKEHUE KOHTENMHepa C
obpa3uoM M Kopombicnia Ha paboyen MOBEPXHOCTU BECOB W BLIMOMHUTL MpoLeaypbl MO MOArOTOBKE
obopynoBaHus k paboTe B cooTBeTCTBMU C 17.3.6-17.3.8 BKMOUNTENBHO.

17.5.12 HyxHO HarpeTb peakLMOHHYI0 Kamepy A0 TemnepaTypbl BOCMMaAMEHEHWUs MUCMbITYeMOro
MaTepuana n ybeantbcs B CTabUMbHOCTY TeMNEpPaTypPHOro pexuma.
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17.5.13 Cneayert 13Breyb U3 Kamepbl AepxaTernb C KOHTEMHEPOM, NMOMECTUTb 0bpaseL, B KOHTENHEP
(3a Bpemsi He Gonee 15 c), 3acdumkcupoBaTb KOHTEWHEP B TEOMETPUYECKOM LIEHTpe paboyven 30HbI
peakLMOHHON Kamepbl C OAHOBPEMEHHON (OUKCaLMen Kopombicna Ha paboyelt MOBEPXHOCTU BECOB U
BKITIOYUTb 3NEKTPONPUBOL ra3oBOW rOPEriKn.

17.5.14 Heobxogumo 3acmkcupoBaTb HavanbHyl maccy obpasua (6e3 yyeTa macchbl KOpombicna u
aepxarens obpasua ¢ KOHTEMHEPOM) 1 BpeMsl Hayana npoBeAeH s NCMbITaHWS.

17.5.15 B npouecce npoBeAeHUs WCNbITAHUSA PErncTpUpyloT Bpems BocnrameHeHus obpasua u
yMeHbLUeHne macchl obpasua Yepes (OMKCMPOBaHHbIN MHTepBan BpeMeHn (He 6onee 10 c).

Mpumeyanne - [Ona OGonbliei TOYHOCTM MOMyYaeMbIX pPe3ynbTaTOB WCMbITAHUA  BO3MOXHO
YMeHbLUEeHNe (UKCUPOBAHHOMO MWHTEpBana BpPEMEHWM B 3aBUCUMOCTW OT TEXHUYECKUX XapakTepUCTUK
n3MepuTenbHOro 06opyaoBaHus.

OkoH4yaHMeM onblTa CYUTAETCS MOMEHT nNpeKpalleHNs MNNaMeHHOro ropeHus W/unuM TneHus wu
N3MeHeHnst NoTepu maccel obpasua.

17.6 OueHKa pe3ynbTaToOB UCMbITaHUN
17.6.1 [Ins kaxgoro MHTepBana pasnoXeHust BbIMUCNSIOT YOENbHYI0 MacCOBYH CKOPOCTb BblrOpaHUs

o6pasua ¥y, kri(m2-c), no popmyne
_ (my—my_y)
§(T; = Tig) (17.1)
roe M; —M;_| - n"aMmeHeHne Maccbl obpasLia B UHTEpPBANe PasnoXeHus, Kr;
§ - nnowaab obpasua, M2 ;

T; — T;—1- NHTepBan BpeMeHn pasroxeHus, C.

[nsa kaxgoro onbiTa BO BCEM WHTEpBane pasfoXeHusi BbIYMCHAIOT yOenbHYr MacCOBYH CKOPOCTb
BbIrOpaHuA.

17.6.2 CpegHee 3HayeHue yaenbHOM MacCOBOM CKOPOCTM BbIrOpPaHWsl TPEX UCMbITaHHbIX 06pasLoB
NPUHMMAIOT 3a YAENbHYI0 MacCOBYH CKOPOCTb BbIrOpaHUs maTtepuvana.

17.6.3 CxogMMOCTb M BOCNPOM3BOAMMOCTL MeToda [8] mpu goBeputenbHon BeposaTHoCTM 95% He
OOIMKHa npeBbIwaTth 25%.

17.7 OdbopmneHne npoTokona ucnbITaHUN

B npoTtokone ucnbiTaHus (CM. npunoxeHne H) npuBogaT crnepyolume ceegeHus:

- HAMMEHOBaHWe UcnbITaTenbHOW NabopaTopuuy;

- HaMMeHoBaHVe U agpec 3aka34yuka, U3roToBuUTeNS (NocTasLLmMKa) MaTepuana;

- YCroBusi B MOMellleHun (TemnepaTypa, °C; oTHOCUTENbHas BNaXKHOCTb, %; atMocdepHoe faBrneHue,
kla);

- onucaHve maTtepuvarna unu nsgenus, TEXHUYECKY AOKYyMEHTaL M0, TOProByo MapKy;

- cocTaB, TOMLWMHY, MAOTHOCTb, Maccy 1 cnocod n3rotoerneHms obpasuos;

- TOMLWWUHY N XapaKTepUCTUKy MaTepuana Kaxkgoro crosi - Ansg MHOrOCNONHbIX MaTepuarnos;

- MapameTpbl, pErMcTpmpyemMble npu UCMbITaHUSX:

- YNCIEHHOE 3HAYeHVe TeMnepaTypbl BOCNIaMEeHEHUA MaTepuarna;

- YNCIEHHOE 3HA4YeHVe yaenbHON MacCOBON CKOPOCTU BbIrOpaHUS MaTtepuana;

- JononHuTenbHble HabnogeHns (MoBegeHne matepuana npy UCNbITaHWsX);

- ucnosnHuTenen.

17.8 TpeboBaHMA Ge3onacHOCTU
MomelleHre, B KOTOPOM MPOBOANAT MCMbITaHWUSA, OOMKHO ObiTb 060pyAOBaHO MPUTOYHO-BLITSKHOM
BeHTUNsIUMen. Pabodee MecTo onepaTtopa [OMKHO YOOBMETBOPSTb OEWCTBYHOWMM TpeboBaHMsSM Mo
3NeKkTpobe30nacHOCTU U CaHUTaPHO-TUrMeHnYeckuM TpeboBaHusim B cootBeTcTBMM ¢ FTOCT 12.1.005. Jlnua,
OONYyLLEHHblIE B YCTAHOBMEHHOM MOPSAKE K WUCMbITAHUSIM, AOMKHbI ObiTb O3HAKOMIIEHbI C TEXHUYECKUM
onncaHneM 1 MHCTPYKLMEN MO 3KCnnyaTauum ucnbitaTenbHOro U M3MepuUTenbHOro 06opyaoBaHus.

18 MeTop JKCnepumMeHTanbHOro onpegerneHns yCﬂOBVIVI TenmoBOoro camoBo3ropaHumsa TBepAabixX
BelwecTB U matepuanoB

18.1 OCHOBHbI€e MONOXeHUs
CywHoCTb MeToga 3aknio4vaeTcd B OonpedeneHun napameTpoB, XapaKTepusyLMX CKITOHHOCTb
roprouynx TBepAdblX BELLeCTB U MaTepuanoB K CaMOBO3ropaHuto. lonyyeHHble pesynbTaTbl MOryT ObiTb
NCNoNb30BaHbl ANs NpegoTBpaLlleHUsl NoXapoB MPU XpPaHEHWM U TPaHCMOPTUPOBaAHUN TBEPAbIX FOPHYNX
BELLeCTB U MmaTepuanoB. [lo gaHHo MeToauke paspaboTaHO nporpammHoe cpeacTtBo "CreumanbHoe
nporpaMMHoe  obecrnedyeHne AOns  aBToMaTu3auMM  pacyeTOB  CaMOBO3rOpaHWs  MaTtepuanos
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MaTemaTtumyeckummn metogamum (Pacyet camoBosropaHus)”, permctpaumoHHbin Homep GANM I'MC 105/2011.

18.2 UcnbiTaTenbHOe o6opynoBaHue

VcnbiTaTenbsHoe obopyaoBaHne Anst onpeaeneHus ycrnoBui TEMMOBOrO CaMOBO3ropaHUs BKIOYaeT B
cebs crnegyloLme sfieEMEHTHI.

18.2.1 TepmocTtaT BMECTMMOCTbIO pabouyeit kamepbl He MeHee 40 Om 3 ¢ TEPMOPErynAToOpoM,
Mo3BOMSIOLLNM NoaaepXmnBaTh NOCTOSIHHYO TemnepaTypy oT 60 go 500°C ¢ norpeluHocTbio He Gonee 2°C.

18.2.2 KopaunHku Kybuyeckon nnv uunuHgpudeckon gopmbl Beicoton 15, 30, 35, 50, 70, 140 n 200
MM. [mameTp UMNMHOPUYECKON KOP3WHKM AormkeH OblTb paBeH ee BbicoTe. Matepuanom Ons KOp3WMHOK
CMYXMWT CeTKa U3 naTyHW UNn HepXkaBetoLLen cTanm Ans Cbiny4ynux maTtepuarnos (C pa3MepoM siveek He 6onee
1 Mm).

18.2.3 TepmoanekTpuyeckne npeobpasosatenu (Tepmonapbl TXA n TXK) ¢ MakcMmanbHbIM
AnameTtpom pabodyero cnas He 6Gonee 0,8 mm.

18.2.4 N3amepuTtenb TEpPMOINEKTPOABMXKYLLEN CUIbl, MO3BOMSAIOWMA OCYLLECTBNATL BU3yanusaumio
M3MeHeHU TemnepaTypbl obpa3ua mMaTtepuana BO BPEMEHM C 3anvCbio Ha OyMa)XHOM WIn 3MNEKTPOHHOM
HocuTene.

18.3 NMoaroToBKa K UCNbITAHUAM

18.3.1 K Kop3unHKam KpensiT no Tpy TEPMOINEKTPUYECKUX Npeobpa3oBaTtens TakMum obpasom, 4ToObl
OAVH KOHEL, O4HOW TepmMonapbl Haxoguncs BHYTPU KOP3UHKW B €€ LieHTpe, a BTOPON - Ha pacCTOSAHMU He
bonee 5 MM OT BHELLIHEW ee CTOPOHbl (Ha BbICOTE LEHTpPa KOP3WHKM). OTW Tepmonapbl COEAWMHST Mo
ondpepeHumanbHONn cxeme € TeM, 4YTOObl OHW M3MEpPsnM pPasHOCTb TemnepaTtyp mexay obpasuom
MaTepuana u TemnepaTypon paboyern kamepbl. [na uKCUpoBaHUA Temnepatypbl B TepMocTare pabouunn
KOHeL, TpeTben TepMonapbl pacnonaralT Ha paccTosHuy (30+1) MM OT CTEHKM KOP3MHKM Ha BbICOTE ee
LeHTpa.

18.3.2 Kops3uHKM 3anonHalT uccnegyembiM BewecTBOM U U3MEpPSAlT Maccy Ha Becax. [pu
UCMbITaHWAX MMCTOBOrO Martepuana ero HabupaloT B CTOMKy, COOTBETCTBYIOLLYHO BHYTPEHHVMM pasmepam
KOp3unHKN. B oBpasuax MOHONMUTHLIX MaTepuanoB npefBapuUTeNbHO BbICBEPNUBAKOT OO LiEHTpa oTBepcTue
anameTpom (715) MM ans TepMO3nNeKkTpMyeckoro npeobpasosaTens.

18.3.3 CB0oOOAHbIE KOHLIbI TEPMOSMEKTPUYECKUX NMpeobpasoBaTenen noacoequHsaoT K U3MEpUTENO
TEPMOINEKTPOABWMKYLLEN CUMbl ANS pPerncTpauum U3MeHeHnss pasHoCTU TemnepaTyp B LeHTpe obpasua u
TemnepaTtypbl B paboyen kamepe TepmocTaTa. 3a Temnepatypy MWCNbITaHUS MPUHUMAIOT MoKa3aHUs
TEPMO3NEKTPMUYECKOro NpeobpasoBaTensi, pacnonioXXeHHOro Ha pacctosiHun 30 mm OT obpasua.

18.4 MNMpoBegeHne ucnbITaHUN

18.4.1 Kop3uHKy nomellalT B LEHTP TepMocTaTa, Harpetoro OO0 3agaHHOW Temnepartypbl, U
HabnogaT 3a U3MEeHEeHNEM TeMnepaTypbl B LLEeHTpe obpasua.

18.4.2 3a camoBo3ropaHne obpasua MPUHUMAKOT MOBLILEHME TemnepaTtypbl MO MNOKa3aHUAM
TEPMO3NEKTPMUYECKOro NpeobpasoBaTensi, pacnonoXeHHOro B LeHTpe obpasua, Ha (450+50)°C.

18.4.3 Ecnu npu nNepBOM UCMbITAHUM CaMOBO3ropaHMe He MPOUCXOAUT B TEYEHWE BPEMEHM,
yKasaHHoro B Tabnuue 18.1, To ucnbiTaHne ¢ HoBbIM 06pasLIOM MaTepuana Toro e pasmepa NpoBoAadAT npu
Temnepatype Ha 20°C 6onblue 3agaHHon. Ecnn camoBo3ropaHme npovsoLusio, TO UCNbITaHNE MPOBOSAT MpK
Temnepatype Ha 10°C meHbLue.

Tabnuua 18.1

BbicoTa KOP3UHKKU, MM npOﬂ,OJ'I)KVITeJ'IbHOCTb ncnbiTaHMA Ha CaMoOBO3ropaHue, 4
35 6
50 12
70 24
100 48
140 96
200 192

18.4.4 WcnbiTaHua npogormkalT ¢ obpasuamu AaHHOTO pasmepa npy pasnuMyHoM Temnepartype
pabo4yero npocTpaHCcTBa TepMocTaTa 40 LOCTUXKEHUS MUHUMArNbHOW TeMnepaTtypbl, Mpu KOTOpoW obpaseL
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camoBo3ropaetcs. [lpyM yMeHblleHUn TemnepaTtypbl HWXKe MWHUMarnbHOW Ha 1°C camoBO3ropaHus He
JOIMKHO npoucxoauTtb. [pu 3TUX TemnepaTtypax BbINOMHAT MO ABa akcnepumeHTa. MwuHMManbHyo
TemnepaTypy, Npu KOTOPOW uccnefyembli MaTtepuar CamMoBO3ropaeTcsd, NPUHUMalOT 3a Temnepartypy
CaMOBO3ropaHusi obpasua faHHoro pasMmepa.

18.4.5 AHamnormyHble MCMbITaHUS MPOBOOAT C obpasuamu UCCreQyeMoro BellecTBa B KOp3WHKax
OpYyrx pasamepoB. Pe3ynbTaTthbl UCMbITaHU odopMnsAoTCcsa B Buage Tabnuubl 18.2.
Tabnuua 18.2

Pasmep obpasua, Mm Temnepatypa camMmoBo3ropaHust

°C K

18.5 OueHKa pe3ynbTaToOB UCMbITaHUN

McxogHbIMM - JaHHBIMKM - AnS OnpefderneHvMs napamMeTpoB  KUHETUYECKOrO YpPaBHEHWSI  peakuuu
OKMCIEeHUs SBNSIIOTCS:

- AaHHble Tabnuupl 18.2 Ans KpUTUYECKoN TeMnepaTypbl camoBoaropanust 1 (K) o6pasLoB pasmepom
D, wm;

- KO3 PULIMEHT TENMONPOBOAHOCTM MaTepuana A, Bt/(m-K);

- TENNOEMKOCTb uccnegyemoro matepuana ¢, hx/(kr-K);

- Tennota peakumn O, Ox/kr.

PacyeT npensKCMOHEHUMAnNbHOrO MHOXWUTENS W SHEPrUM  aKTUBALMM  PEeaKUUM  OKUCIEHMS
BbIMOJIHSIETCS B CrieaytoLLemM nopsiake.
18.5.1 [1ns kaxgoro pasmepa obpasua paccumTbiBaloT Yicno Panest no ypaBHEHMIO
Ra= £p? KTy
va E (18.1)

roe & - yCKOpeHue Cunbl TSXECTH, mic?;
V - KMHeMaTU4Yeckasi BA3KOCTb BO3ayXa npu Temnepatype 1o, M2 /c;

@ - TeMNepaTyponpPOBOAHOCTL BO3AyXa npu Temnepatype g, m2/c;
D - pasmep obpasua, M;

R - yHuMBepcanbHas rasoBasi noctosiHHas, hx/(monb-K);

Ty- TeMmnepaTypa pabo4vero npocTpaHcTBa TepMocTara, K;

E - sHeprvsa aktuBauuv peakuuu OKUCNEHMs (B MepBOM NPUOMMXEHWM OOMnyckaeTcs MpuHUMaThb
pasHor 100 kx/Morb).

g
[na obneryeHnsa pac4yeToB 3aBUCUMOCTb KOMIJIeKca ;OT Temneparypbl B AnanasoHe Tyot 350 oo
800 K moxeT 6bITb paccuntaHa no popmyne
1770
Eo1p10% ™ (18.2)

av
18.5.2 [Insi Bcex pasamepoB 06pasLioB BbIMUCTIAT KO3 MULMEHTBI TeNnooTaa4uu O No ypaBHEHMAM

-npn Ra He MeHbLue 5102 1 He Gonee 2:107

0,25 A 3

-npn Ra Gonbiue 2-107

0333 A 3
o =0,135Ra BB +4cTj , (18.4)

roe O pasHo 5,67:10 -8 _ nocTosiHHas CredaHa-bonbumaHa, BT-m 2.k4,
3aBncnMocTb  k0appuLMEHTa TENnoNpoBOAHOCTM BO3gyxa OT Temnepartypbl MOXeT ObITb
onpeaeneHa no oopmyne
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A, =6,98-107 +6,41-107°T, . (18.5)
18.5.3 [Io BennunHe O , KO3(MUUMEHTY TEnnonpoBOAHOCTM MaTepuana A W npu
¥ = D/ 2 BbluucnsaoT kputepumn Bro ana kaxaoro obpasta
.oar
Bi==— (18.6)

18.5.4 ®yHKuMO ¢o(Bi) | YUMTBIBAOLLYK WHTEHCUBHOCTL TenyioobMeHa obpasua C BO34yXOM,

onpenenarT No ypaBHEHUIO
. ,‘ 2 .
o(Bi) = %(\/sz +4 - Bijexp Bi +4B_ Bi-2 _ (18.7)
L

18.5.5 PaccuntbiBaloT napameTpbl By ¥, xapakTepusylolme UHAVBMAYaNbHbLIE CBOMCTBA peakLmm
OKUCNEHUS:

b= RTo

E (18.8)
_ CRTy
Y OF (18.9)

roe ¢ - TennoemkocTb Matepuana, x/(kr-K).
18.5.6 C y4yeTOM WMHTEHCMBHOCTU TennoobMeHa M OCOOEHHOCTEN peakuMu Ofs Kaxgoro pasmepa
obpasua MaTepuana paccy1TbIBaloT KpUTUYECKOe 3HaYyeHne napameTpa PpaHk-KameHeuxkoro

Byp = So@(Bi)(1+P)(1+2,4y%"%) (18.10)

roe 9 - KpUTUYecKkasi BernuyMHa napameTpa o NpuM WHTEHCMBHOM TennoobMmeHe, paBHas 2,52 ans

obpa3suoB kybudeckon popmbl 1 2,76 onsa UMNMHAPA BbICOTOW, paBHOM AnameTpy.
PesynbTaThl BbiuMcneHui no popmynam (18.1)-(18.10) ceogart B Tabnuuy 18.3.
Tabnuua 18.3

Pasmvep ¥, m To. K Ra o, BT/(M2 K) Bi o(Bi) B b 'Sl('p

18.5.7 3aBMCUMOCTb KpUTMYECKOrO 3HauYeHus napametpa PpaHk-KameHeukoro BKp OT KMHEeTUYeCKux
napameTpoB peakLum OKUCIIEHUS

E
_Opky E 2, RTy
3anucbiBaloT B BUAe
E
M = Ne Ko, (18.12)
roe
8. RT?
M = kp 0
2 o (18.13)
EQk
N ~ T (18.14)

P - nnoTHoCTb mMaTtepuana, Kr/m 3 ,

kg - koHcTaHTa ckopocTu peakuun, 1/c.

18.5.8 Mo ypaBHeHuto (18.13) gns Kaxgoro pa3mepa obpasua paccuuTbiBaoT BenuumHy A . C
yyeTom 3HayeHun A w N no ypasHeHutio (18.12) MeTOAOM HauMMeHbLUMX KBagpaToB onpeaensioT
YUCrEeHHble 3HavYeHnss N 1 BHepruo akTuesauuu.




I'OCT 12.1.044-2018 Cucrema crannapros 6e3onacHocti Tpyna (CCBT). IToxapoB3peIBOOIACHOCTh BENIECTB U MaTepuanoB. HomeHkiatypa
roKasatelieil 1 MeTo/ibl ux onpenenenus (¢ [Tonpaskoii)
Ipumensiemes c 01.05.2019

Crpanuna 71

18.5.9 BbluncnsoT npeaakcnoHeHUNanbHbI MHOXUTENb peakLmMM OKUCNEHUS Qk(] s nyTem geneHuns

N Ha E . OaHHble pac4eToB no ypaBHeHusAM (18.12)-(18.14) ceogat B Tabnuuy 18.4.
Tabnvua 18.4

Pasvep 7, M Ty, K O -m-K O -m-K E , Dx/monk Oky /A wKixe

M, N,

Kr - MOJIlb Kr - MOnb

18.5.10 Ecnu BenuymnHa sHeprum aktmBaumm, BeldncneHHasa B 18.5.8, otnnyaetcsa oT paHee nNpuHATON
n pasHon 100 k[x/monb Gonee yem Ha 5%, pacdeTbl no 18.5.1-18.5.10 Heobxo4MMO NOBTOPUTL C HOBLIM
3HaYeHneM 3HeprmM akTueauuu. llpouecc uTepauuin BbINOMHAIOT A0 Tex Mop, Noka 3HaYeHUs IHepruv
aKTMBaLMK B Hayare 1 B KoHLe pacyeTa He byayT oTnnyaTbcs MeHee YeM Ha 5%.

Mo napameTpamM KMHETUYECKOrO ypaBHEHUS peakuun OKUCIIEHUS pacyeTHbIM MEeTO4OM ONpeaensioT
3HAYEHUs1 KPUTUYECKOW TemnepaTypbl, KPUTUYECKOrO pa3mepa M BpeMs MHOYKUMKW peanbHbix 06pasLos,
YKMagoK Unuv 3acbInok BewwecTs U MaTepuanos.

18.5.11 NcxogHbIMM AaHHBIMKM ANS pacyeTa KpUTUYECKOro pasMmepa, KpuTUYeckonm TemnepaTypbl U
BPEMEHW MHOYKLUUW MPU XPaHEHUU 1 TPaHCNOPTMPOBaHUM BELLECTB U MaTepuarnoB SBMASIOTCA:

- QHEeprns akTMBaLmm peakumm okucnenms E, [bx/mons;

- NPEeA3KCNOHEHLMaNbHbIN MHOXUTENb Ok I\, meKikr;

- Temnepartypa xpaHeHus, K;

- MNOTHOCTb YNaKoBKM MaTepuana P, ki/m3 ;

- TENSI0OEMKOCTb uccnegyemoro matepunana ¢, Ihx/(kr-K);

- Tennota peakum O, Ox/kr;

- (bopma n pasmepbl ynakoBku matepuana;

- KO3(PULIMEHT TEMNMONPOBOAHOCTM MaTepuana A, Bt/(m-K);

- KpuUTMYeckas TemrepaTypa CaMOBO3ropaHus Ans 3adaHHOro pasmepa M (QOpMbl  YNaKOBKU
mMaTtepuana TKp;

- pa3mep ynakoBku Fr, M.

PacueT kputuyeckom Temnepartypbl
18.5.12 [na 3agaHHOM popmbl ynakoBkM MaTepuana m3 Tabnuubl 18.5 BbiOMpatoT BenNUMUUMHY

Kputepusa ®paHk-KameHeukoro dp.
18.5.13 llogcTaBnaloT MOMyYEeHHYH BeNWMYUHY B ypaBHeHue (18.11) BmecTo Bxp N pewawT ero

OTHOCUTEJIbHO TO, Haxogqa Hynesoe I'IpVI6J'IVI)KeHVIe ana remnepartypbl CaMmOBO3ropaHus.

18.5.14 BblumcnsaoT 3HavyeHne kputepus Panesd ans 3agaHHOro pasmepa ynakoBkM maTepuana no
dopmyne (18.1), 18.5.1.

18.5.15 PaccuutbiBaloT KO3dppuUMEHT TenmooTdaaun no ypaBHeHusm (18.3)-(18.4) n BennumHy
kpuTepusa Bruo no dopmyne (18.6).

18.5.16 OnpenensioT YMCreHHoe 3HadYeHme pyHKuum ¢(Bi) no ypaBHeHwuto (18.7).

18.5.17 Mo copmynam (18.8) v (18.9) HaxoasT BenuumHy napametpos Pu 7.

18.5.18 PaccuntbiBaloT KpUTMYECKOE 3HA4YeHue napameTpa PpaHk-KameHeLkoro 6]{13 Nno ypaBHEHWIO
(18.10).

18.5.19 MNopacTaBnatoT BENUYNHY 'SKp B ypaBHeHve (18.11) n HaxooaT HOBOe 3HayYeHue TemnepaTtypbl
Ty,

18.5.20 Vicnonb3y4a 310 3HayeHne Ty, NOBTOPSAOT pacyeT napameTpos rno 18.5.12-18.5.19.

18.5.21 VYkasaHHyl0 npouenypy pacuyeTa npogorkalT [0 Tex nop, noka npegbiayuiee U
nocrneaywllee 3Ha4YeHus1 Temnepatypbl He OyaoyT oTnuuaTtbCs Apyr OT Apyra meHee 4deM Ha 1°C. 3a

KPUTUYECKYIO TEMNepaTypy Tkp NpVYHUMatOT pe3ynbTaT NOCNeQHEro pacyeTa.
Tabnuua 18.5
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®opma tena P 50
BeckoHevHas nnactuHa TonwmHoOm 2 v 0,88
BeckoHeYHbI uMnuHap paguycom 2,00
BeckoHe4HbIV KBagpaTHbIA CTEPXEHb, CTOPOHA 2 ¥ 1,70
Cdpepa pagnycom r 3,32
Linnnnap pagnycom ¥ BbicOTON 2 ¥ 2,76
Ky6, BbicoTa 2 ¥ 2,52
TeTpasap, paaunyc BNUcaHHoOW cdoepbl F, CTOPOHA Qg = 2‘/g r 223
Monycdepa 6,27

PacueT kpuTtnyeckoro pasmepa

18.5.22 OnpegensatoT BENNYMHY napameTpa 8¢ B cooteeTCTBUM C 18.5.1.
18.5.23 [Ins 3agaHHON TemnepaTtypbl XpaHeHus no oopmynam (18.8) u (18.9) BblumncnaoT napameTpbl
Bu v,

18.5.24 PaccuuTbiBaloT napameTp 8]«:}) no coopmyne

2/3
Oup =Oo(1+P)-(1+2,4y7"7) (18.15)
18.5.25 B nepBoM npmbnmkeHnm MMHUMarnbHbIN pa3Mep HaxoasaT U3 BblpaXKeHUs

(18.16)

18.5.26 lNo ypaBHeHusm (18.3)-(18.4) BblumncnsAoT KO3adULMEHT Tennootgaum o .
18.5.27 Haxogat BenuumHy napametpa buo no chopmyne (18.6) n paccuntbiBatoT 3HaYeHne yHKLMN

@(Bi) no ypaBHeHuio (18.7).

18.5.28 OnpegensioT BENMYMHY napameTpa 51<p no ypasHeHuto (18.10).

18.5.29 lNo cdopmyne (18.16) BbIUMCNIAT HOBOE 3Ha4YeHNe pa3mepa yNakoBKM maTepuana.

18.5.30 Vicnonb3ys 3710 3Ha4YeHne *, NOBTOPSIOT pacyeT napameTpos no 18.5.22-18.5.29.

18.5.31 lMNpoueaypy pacyeTa npogorkaT A0 TEX Mop, NoKa npegbiayLiee u nocnegyoLiee 3Ha4eHms
pasMepoB OyayT oTnuuyaTbCa Opyr OT gpyra MeHee 4eMm Ha 5%. 3a KpuTuyeckuin pasmep NpuHMMaeTcs
pe3ynbTaT Nocfie4Hero pacyeTa.

PacueT BpemMeHM nHayKumm

18.5.32 BbluMcHsIOT Mo TemnepaType /onapameTtpbl Bu Y ¢ nomousio dopmyn (18.8) u (18.9).

18.5.33 Tllo ypaBHeHuo (18.4) onpenensalnT KOIPMUUMEHT Tennootgaum Ol M HaXOAST BENUYMHY
napameTpa buo no popmyne (18.6).

18.5.34 Mo dopmyne (18.11) paccumTbiBalOT MNapameTp & , COOTBETCTBYHLUMI Temnepartype

XpaHeHUs To, 1 napameTp 6]«:}) AN KpUTUYECKON TeMnepaTypbl TKp.
18.5.35 BblumcnaoT OTHOCUMTENbBHOE YaaneHne oT npeaerna BocrnnameHeHns

A=
Brp (18.17)

N pyHKLMN
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1-4-A%fy
Ay)=14+062——m—
AAY) (A 095" - (18.18)
R [1+1,5(1-0,1-A)/]Bi
,Bi,A)y=1-
22U ) 16(1+ Bi) : (18.19)
18.5.36 PaccuntbiBatoT 6e3pa3amepHoe BpeMsi MHOYKLUMM C MOMOLLbL0 ypaBHeHu (18.17)-(18.19) no
BbIpaXKeHWto
= fi(A, 7)./, Bi, A)(1+2p). (18.20)
18.5.37 OnpepensitoT pa3amepHoe BpeMs uHaykummn £, (c) no dopmyne
5 Ee
_TeRTy g1,
" _—QkOE € . (18.21)

PacueT BpeMeHW WHOYKUMM NPOM3BOAWUTCS B TOM CIydae, Korga XpaHeHue unu nepeBoska
MaTepuarnoB OCYyLLEeCTBNSIOTCS NpY TeMnepaType oKpyatoLei cpeabl 6onbLIe KpUTUYECKON.

18.6 OchopmneHue npoTokona ucnbITaHUN

B npoTokone uvcnbiTaHui, popMa KOTOpPOro npueBegeHa B npunoxeHun [, npuBogaT cregyouime
cBedeHust:

- HaMMeHoBaHVe ucnbiTaTenbHoOM nabopatopuu;

- HaMMeHoBaHMe U agpec 3aKkasuyuka, U3roToBUTENS (NocTaBLLMKa) MaTepuana;

- YCNoBus B nomelleHumn (Temnepatypa, °C; oTHocuTenbHast BNaXxHOCTb, %; aTMocdepHoe faBneHue,
MM PT.CT.);

- onuMcaHve MaTtepuana Unu nsgenusl, TeXHUYeCKy AoKyMeHTaL Mo, TOProByto MapkKy;

- cocTaB, TOMLWMHY, NIIOTHOCTb, Pacxof, Maccy 1 cnocob n3roToeneHns obpasuos;

- MapameTpbl, permcTpmpyemble npu UCMbITaHUSX;

- Knaccudukaumo matepuvana;

- JaHHble OOMOIHUTENbHBIX HabnoaeHn (noBegeHe matepuana npy UCNbITaHUAX);

- UCnonHuTenen.

18.7 TpeboBaHuA 6Ge3onacHoOCTH

M3-3a BbIOENEHNS TOKCUYHBIX MNPOAYKTOB TEPMWYECKOrO pasfoXeHust TepmocTaT crnegyet
yCTaHaBnvMBaTb B OTAENIbHOM MOMELLEHUN, OOOpPYAOBAHHOM  MPUTOYHO-BBLITSDKHOWM — BEHTUMALMER,
obecneuunBaroLLen KpaTHOCTb obmeHa Bo3gyxa He MeHee BocbMW. Pabouyee mMecTo onepartopa OOITKHO
YOOBNETBOPSATL AEWCTBYIOWMM TpeboBaHWAM MO 3neKkTpo6e30nacHOCT WM CaHWUTapPHO-TUIMEHUYECKUM
TpeboBaHuam B cootBetcTBUM ¢ OCT 12.1.005. Jluya, gonyuieHHble B YCTAHOBSIEHHOM Mopsigke K
NCMbITAHWUAM, OOMKHbl OblTb O3HAKOMIIEHbI C TEXHWYECKMM OMWCAHUEM W MHCTPYKUMEN MO 3SKCrnyaTaumu
UCMbITaTENbHOIO U N3MEPUTENBHOTO 060PYA0BaHMS.

19 OnpeperneHune rpynnbl FOpPOYECTU ra3006pasHbIX, KUOKUX U AUCNEPCHbIX (NbiNei) BewecTB U
MaTepuarnos

19.1 OCHOBHbI€ NONOXeHUA
OnpegeneHune rpynnbl roptoYECTU ra30B, XKUOKOCTEN U NbINEN OCYLLECTBNAETCS, MCXOAS U3 3HAYEeHWUN
nokasaTenen noXapoB3pbIBOOMACHOCTW, OnpedensieMblx M0 MeTodam HacTodAwero crangapta Aansd
COOTBETCTBYIOLLMX arperaTHbIX COCTOSIHUIA BELLLECTB 1 MaTepuasnos.

19.2 lNasbl
Mpy HaNMUYUKN KOHLEHTPALMOHHLIX NPEeAENoB PacnpoCTPaHEHUs NaMeHn ra3 OTHOCAT K rOpHYnM; Npu
OTCYTCTBUM KOHLEHTPAUMOHHBIX MpedernoB pacnpoCTPaHEHMs MAaMEeHUW W HanmuMyMum  Temnepartypbl
CaMOBOCM/IAaMEHEHNST Ta3 OTHOCAT K TPYAHOTOPHYMM; MpU OTCYTCTBUM KOHLEHTPALUMOHHBIX Npeaernos
pacnpoCcTpaHeHusi NITaMeHn 1 TeMnepaTypbl CAMOBOCMITAMEHEHMS Fa3 OTHOCAT K HEFOPOYMM.

19.3 XXngkoctmn

Mpn Hanuuun TemnepaTypbl BOCMIIAMEHEHMUS XMOKOCTb OTHOCAT K rpynne roptodad. lNMpu Hannumm
TemnepaTtypbl BOCMNAMEHEHUS, @ Takke TEMNepaTypbl BCMbILKMA B 3aKpbiTOM Turne He Gornee 61°C wnn
TemnepaTypbl BCMbILKA B OTKPbITOM Turne He Gonee 66°C (gns 3achnermMaTnsmMpoBaHHbLIX CMeECeW, He
MUMEIOLLMX BCMbILLIKY B 3aKPbITOM TUITE) XXMOKOCTb OTHOCAT K NErKOBOCTITAMEHSIHOLLIEIACS.

lMpn oTCcyTCTBMM TemMnepaTtypbl BOCMIAMEHEHWUs, HO HaNU4YuMn Kakoro-mmbo wu3 nepeyvrcrieHHbIX
nokasaTtenewn: TemnepaTypbl BCMbILKA B OTKPLITOM U 3aKPbITOM TUrMe, TEMNepaTypbl CAMOBOCTIAMEHEHNS,
TeMnepaTypHbIX WU KOHUEHTPALUMOHHbIX NpeaenoB pacrnpoCTpaHeHWs MnamMeHn, XUAKOCTb OTHOCAT K
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rpynne TpyaHoOropro4dad. npl/l OTCYTCTBMMN TeMnepaTypbl BOCMI1aME€HEeHUA, a TakKkKe BCeX MNepe4HYnCneHHbIX
nokasartenemn XnakocTb OTHOCAT K rpynne Heropr4as.

Kngkne cmecn wu pacTBOpbl TOPHOYMX BELWECTB, coAepXalliune nerkokundlimne Heroproyme unm
TPyAHOropro4yme KOMMNOHEeHTbI, Y KOTOPbIX BO3ropaHne napoB B OTKPbITOM TUITe HabntogaeTcst TONbKO nocne
BbIKMMaHNA YKa3aHHbIX KOMMOHEHTOB, OTHOCAT K TPYAHOIOPHO4YnNM.

19.4 MbiNn
Mpn Hannuum xoTsi Obl OOHOrO U3 MEPEYUCIIEHHBIX HWXKE MoKasaTeriel MoXapoB3pbiBOONACHOCTM
(TemnepaTypbl BOCNNaMEHEHUSA, HWXKHEro KOHLIEHTPALUMOHHOro npefena pacrnpocTpaHeHUs nfiameHu no
aspoB3BECU, MaKCUManbHOro [aBrfieHus B3pblBa adpOB3BECM, MaKCMMarbHOW CKOPOCTW HapacTaHud
JaBneHnst B3pbiBa ad3poB3BECK) Mblflb OTHOCAT K rpynne roproymnx Matepuanos.

20 MeTopabl pacyeTa CKOPOCTU BbIropaHUs XXMAKOCTEN
20.1 Pacyetr ckopoCcTM BbIrOpaHUsi B JOOOM pexume ropeHust 6e3  aKcnepyMMeHTanbHbIX
nccrefoBaHUM (€Cnu N3BeCTHbI NapameTpbl COCTOSTHUSA XXUAKOCTH)
Ecnv um3BecTHbl napaMeTpbl COCTOSHUS  UCCredyemMown XUAKOCTW, Bxogdwme B OpMynbl
(20.1)-(20.10), TO B 3aBUMCUMOCTU OT UMEIOLLUXCHA AaHHbIX CKOPOCTb BbIropaHus (# ) B nobom pexunme
FOPEHUS MOXHO BbIYMCIUTb, HE NPOBOAS 9KCMEPUMEHTANbHbIX UCCNEAoBaHuMiA, No opmynam:

m= %, (20.1)
= Mpv
I (20.2)
o 1LT9SMVM
dr, : (20.3)

rae M - 6espasmepHasi CKOPOCTb BbIrOpPaHUs;
M- AnHamunyeckas BA3KOCTb MNapoB XUAKOCTU Mpu TemnepaTtype kunenus, Ma-c;

P - NNOTHOCTb NAPOB XUOKOCTY NPY TEMNEPATYPe KUNEHUS, KI/M 3 ;

M i - monekynspHas Macca 1AKOCTH, Kr/MOrb;

d - XxapaKTepHbIii pasmep 3epkara ropsien xuakoctu, M. OnpegenseTcsl kak KopeHb kBagpaTHbIN U3
nrowaan NoBEPXHOCTU TOPEHWs; ecnu nnowaab ropeHust MMeeT (hopMy OKPYXXHOCTM, TO XapaKTepHbIi
pasmep paBeH ee guameTpy. MNpu pacyeTe CKOPOCTU TYpOYNEHTHOro ropeHnst MOXHO NpuHATL =10 M;

T} - Temnepatypa kuneHns xuakocTu, K;

V - KUHeMaTU4Yeckas BI3KOCTb MapoB KUAKOCTW NPy TeMnepaType KuneHusi, M2 /c.
Ecnu BennumHa V He U3BeCTHa, TO €€ BbIMUCTISIOT Mo chopmyrie

1.5
Ty

F

_ 108
v=335-10 (20.4)
Mopsgok pacyeTta cnegyowmn.
20.1.1 OnpenensioT peXxum ropeHuss no BenuuuHe kputepus Manunes Ga , BbIMUCASEMOro Mo
dopmyne
Ga=gd’ /V?, (20.5)
roe £ - yckopeHue cBoOOAHOro nageHus, m/c2.

20.1.2 B 3aBMCMMOCTM OT peXrMa ropeHus BbIMMCIAIOT 6e3pa3MepHyro CKOPOCTb BbIrOpaHus M .
[na nammHapHOro pexxmma ropeHums

Ga<3-10°; m=10874B. (20.6)
[lns nepexogHoOro pexuma ropeHust
ecrm 3-10° <Ga<4,.8-10% 10 M = 4BG.*'S: (20.7)
ecrm 4,8-10° <Ga<3-10% 10 M =1,67-107 4ABGa"*® . (20.8)
[nsa TypOyneHTHOro pexxvmMa ropeHust
Ga>3-10'2, M=0,114-AB/Ga, (20.9)
_ Mé"o

rme A=0,570+0,773s . 5~ My
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M g - MmonekynsipHast Macca K1cropoaa, Kr/Morb;

Q) - CTEXMOMETPUYECKUIA KOIDPULIMEHT KUCIOPOAA B PeaKLMU FOPEHNS;

N[ - CTEXMOMETPUYECKUIA KOIDMPULIMEHT KMAKOCTU B PeaKLM1 FOPEHNS:;

Mpumeuanne - Mpu Ga < 4,8-10° ana apomatnueckux yrnesomoponos 4 =1,45 npu s <0,9 »
A=3,405 -1,56npn s>09 .

B - 6e3pa3mepHblil napaMeTp, XapakTepuayIoLLMii IHTEHCUBHOCTb MacconepeHoca, BbIMUCTISIeMbIi MO

dopmyne
B= (0,2320/r) = (T, = Tp)

H+ cR(Tk — To) ’ (2010)

roe O - Huslas TennoTa cropaHust XUAKOCTH, KIXK/KF;

y= Moo
Mpng - 6e3pa3mepHOe 3Ha4yeHMe MaccChbl Kucropoga, Heobxoaumoro Ans cropaHus 1 kr
XNAKOCTY;
C - n3obapHasi TENNOEMKOCTb MPOAYKTOB ropeHus (MpUHUMAaeTCsl paBHOW TEMnOEeMKOCTM BO3ayxa
¢ =1), kbx/(kr-K);
Ty- TeMnepaTypa OKpyXKatoLLen cpeapbl, NpuHnmaemas pasHon 293 K;
H - TennoTa napoobpasoBaHUs XMUAKOCTU NpKu TeMnepartype KuneHus, Kx/kr;

Cy - CPefHAa nsobapHas TENNOEMKOCTb XUAKOCTU B MHTEpPBare oT Topo T;.

20.2 PacyeT cKOpPOCTU TYpPOYISIEHTHOrO ropeHusi ¢ UCNoJIb30BaHNEM IKCNepuMeHTanbHbIX
OaHHbIX
Ecnu n3BecTHbl KMHEMaTUYeCKasi BA3KOCTb Mapa Wiy MOMeKynsipHas mMacca n TemnepaTtypa KUneHust
nccneayeMom  XKMOKOCTW, TO CKOPOCTb  TypOYNEHTHOrO rOPEHUs BbIYUCASIIOT € MCMOSb30BaHWEM
3KCMEepPUMEHTarbHbIX AaHHbIX N0 hopmyre

4052
—_ 11
m = 0,168m, NIET (20.11)
roe My, - SKCTIEPUMEHTAmbHOE 3HAYEHUE CKOPOCTU BLIFOPaHWUS B NEPEXOAHOM PEXUME TOpEHUs,
nomnyyeHHoe no 24.4.5-24.5.2, kr-m =2 -c~!;

d, - nuameTp ropenku, B KOTOPOIl MOMyYeHO 3HauyeHue M1, , M. PekoMeHayeTcs MCMonb30BaTh

ropenky amametpom 30 mm. Ecnn B ropenke gnametpom 30 MM HabniogaeTcs NamMUHAPHBLIA PEXUM
ropeHus, cnegyeTt NPUMEHsiTb ropenky Gonblero gvameTtpa. OTHOCUTENbHAA MOrPeLIHOCTL pacyeTa Mo
copmynam (20.3) n (20.11) He npeBbiwaeT 21%.

20.3 OueHKa CKOPOCTU BbIropaHusi XKUGKOCTHU
Ecnn He m3BECTHbI KMHEMaTu4eckas BSA3KOCTb MApOB WM MOMEKynsdpHas macca M TemnepaTypa
KMNEHWS UccrieqyeMon XXUAKOCTU, TO OLEHKY CKOPOCTU BbIrOpaHus MPOBOAST B CReayoLem nopsigke.
20.3.1 HaxogsT cKopoCTb BbIropaHus XXMAKoCTK B ropenkax gunametpom 10, 15, 18, 20, 25 1 30 mm B
COOTBETCTBUU C 24.4.5-24.5.2 BkntountenbHO. [onyyeHHble pedynbTaTtbl 3aHOCAT B Tabnuuy 20.1.
Tabnuua 20.1

. CKOpPOCTb BbIropaHus Pexum ropenus 3 e ]
[nameTp ropenku d , = 5 (BMayanbHoe gdj. m3ic? m,d,, kr/(m-c)
M i, Kr/(M~ -C)
HabnogeHne)

20.3.2 Bbluucnsot cpegHee apudmeTUdeckoe 3HaydeHue (md)ﬂ Onsi BCEX UCMbITAaHUN, B KOTOPbIX
Habnoganock naMmHapHoe ropeHune.

Mpumeyanue - OBbLIYHO 3HAYEHUs md; s YCIOBMAX JTAMWHAPHOIO ropeHunst BriM3KM MO 3HAYEHUIO UMK
MOHOTOHHO YObIBaIOT C yBENMYeHWeM guameTpa ropenku. [Ons nepexogHoro pexuma ropeHust XxapakrepHo
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BO3pacTaHue aHaueHuin ;d; .
20.3.3 PesynbTaThl UCNbITAHWUIA, OTHOCALLMECS K NEPEXOOHOMY PEXMMY FOPEHUS, 3aHOCAT B Tabnuuy

20.2 B BUOE DYHKLMIA X; =lg(gd13), v; =lg(md,;), xiz, X;¥; C TOMHOCTbIO IO YeTBEepTOro 3Haka nocrne
3ansTon.

KonmyectBo 3KCMepuUMeEHTarnbHbIX TOYeK AOIPKHO ObiTb HE MeHee Tpex, B MPOTUBHOM Crydvae
NPOBOAST [OMOMHUTENbHbIE 3KCMEepPUMEHTbI B ropenkax avametpom Gonee 30 MM B COOTBETCTBUM C
25.4.5-25.5.2 BKMOYMTENBHO.

Tabnuua 20.2

N n/n (1) X; = lg(gd?) y; =lg(md;) x? XiVi

BbiumcnstoT no rpacpam Tabnuubl 20.2:

n n n 2 n
DIETEED I VEEDIP AR I 73

i=1 "=l =l "=l

n n
1 CpeaHne 3HaYeHus r= le-/n, yzi_z'ly"/”

roe H-4ucno KCNnepuMeHTallbHbIX TOYEK, OTHOCALLNXCA K nepexogHOMY peXnmMmy ropeHus.
20.3.4 BbluucnsioT napameTpbl du b no hopmynam

— 2
a= Y2 1% — XL XY

> lex,?' x> 0x (20.12)
7
b= 2imX — XYL
DN~ X i Vi (20.13)

20.3.5 OnpepnenstoT KMHEMATUYECKYHD BSA3KOCTb MapoB Mccnegyemon xugkoctm (V) B M2 /c no
dopmyne
v=>577-10"[(md), 10°1}*3 | (20.14)

CKopocTb BbiropaHusi BbiuMcnAT no dopmyne (20.9).
OTHocuTenbHasa norpelHocTb MeToaa oueHkm no 20.3.1-20.3.5 - He 6onee 30%.

21 MeTopA 3KCMEePUMEHTANILHOIO onpeAerieHusl rPynnbi roprYecTU Nbinen

21.1 OcHOBHbIe NonoXeHus

Hactoswumn craHgapT ycraHaBnvBaeT TpeboBaHMA K MeTody onpedeneHvs rpynnbl FOprYecTy
nbinen.

21.2 UcnbiTaTenbHoe obopyaoBaHue
21.2.1 VcnbiTatenbHoe obopyaoBaHWe AMis onpedeneHus rpynnbl rOptoYecTu Mbifier BKIKOYaeT B
cebs crnegylowme afieMeHThI:
21.2.1.1 MydenbHas nedb C KOHTponem TemnepaTypbl B pabovem npocTpaHcTee. [onyckaetcs

ucnonb3oBaTe MydenbHylO 3anekTpornede MobGoro Tuna ¢ pabounm ob6beMoOM He MeHee 6 Om 3
No3BOMSAOLLYI0 co3aaBaTtb TeMnepatypy (900+£10)°C.
21.2.1.2 [nsa pa3mMelleHus obpasua uccrieqyemoro Belectsa (Matepuana) NpUMEHSOT KOHTENHep

anameTtpom (45+1) mm, BbICOTOMN ]890—0,4 MM, BbINOSTHEHHbIA U3 CTanbHOW CETKM MNU CTarnbHOro nuicrta
TOnLWwMHoM He 6onee 0,5 MMm.

21.2.1.3 CmoTpoBOe 3epkano ans HabnogeHus 3a obpasLom.

21.2.1.4 CekyHOoOMep B COOTBETCTBMM C [LENCTBYIOLLMMU HOPMATMBHLIMW [AOKYMEHTaMW, Kriacc
TOYHOCTM 3.

21.2.1.5 Becbl nabopaTopHble 00Wero Ha3Ha4yeHuss B COOTBETCTBUM C OENCTBYIOLLMMU
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HOpMAaTUBHbIMU OOKYMEHTaMu, C HanbonbLINM npegenom B3BellnBaHNA 200 r, Knacc TO4YHOCTH 2.

21.3 O6pasubl ANA UCNbITaHUN
Mepen npoBefeHMeM UCMbITAHUA yCTaHaBNMBAOT COOTBETCTBME UCCNeayeMoro BellecTsa
NacrnopTHbLIM AaHHbIM.

21.4 NMpoBegeHue UCNbITaHUA

O6pasuom nccrnenyemMoro BelecTBa HaMoMHAT KOHTelHep. KoHTenHep ¢ 06pasuUoM ycTaHaBnuBaT
B MydenbHyo neyb. [NpogomknMTenbHOCTL HarpeBaHus obpasua ¢ MOMEHTa BBeAEeHMSI ero B MydernbHyH
neyb coctaenset (3,0+0,1) MuH.

Ecnun oGpaseL, B Te4eHNE 3TOro BPEMEHN HEe BOCTTAMEHSETCHA UMW HAYMHAET UHTEHCUBHO KuneTb 6e3
BOCMNNaMEHEeHNs, UCMbITaHNE NpeKkpaLLaloT U CYUTAIOT €ro OTKa3oM.

VcnbiTaHuio nogBepraloT naTb 06pa3LoB Mccnegyemoro BellectBa. Ecnv xoTa Obl B ogHOM U3 nATH
ucnbiTaHuin obpasel, BOCNNaMEHUTCS, eMy AalT BO3MOXHOCTb pas3ropeTbCsi, 3aTeM TUrernb C ropsiym
06pa3uUoM BBLIHOCAT W3  3MeKTponedn, OOHOBPEMEHHO BKIOYAT CEKyHOOMEep W Onpegenstot
NPOAOMKUTENBHOCTL CAMOCTOSITENBHOTO ropeHust obpasua.

21.5 OueHka pe3ynbTaToB UCMNbITaHU

Ecnu obpasey, BHe neyn CaMOCTOATENbHO rOpUT MeHee 5 ¢, TO UccnegyeMoe BeLlecTBO OTHOCAT K
rpynne TPyAHOTOPHOUUX.

Ecnun obpaseL BHe neun npogorkaeT ropetb 5 ¢ n Gonee, To ANA onpeneneHus rpynnbl roprovecTn
HeobXoaAMMO MPOBECTM [AOMOMHUTENBHOE WUCMbITaHWE Ha TemnepaTtypy BocrnnaMeHeHus. [pu Hanuuum
TemnepaTtypbl BOCMIIAMEHEHUS UCCReQyeMOe BELLECTBO OTHOCHAT K FPynne roprymx, Npu OTCYTCTBUM - K
rpynne TPyAHOTOPHOYMX.

Mpn uncnbITaHUM Hea3eoTPOMHbIX CMECEW, COCTOSILLUMX M3 PasHOPOAHbLIX MO TOPHYECTU BELLECTB,
BO3MOXHO MOCTENEHHOE U3MEHEHME FOPOYECTM CMECH MO Mepe BbIKMMaHWsA Gornee neTy4ero KOMNoHeHTa. B
3TOM cryyae [fnnsg npaBWibHOM OLIEHKU TOPHOYECTU TOYHO (PMKCMPYIOT MOMEHT BpeMeHM Havana
WHTEHCMBHOIO KUMEHWUS pacnnaeneHHoro obpasua. Ecnun aToT MOMEHT BpeMeHM BO BCEX MATW UCMbITAHMSX
He ConpoBOXAaeTCcs BOCNIaMEHEHMEM NAPOB, TO UCCNEAYEMYO CMECH CUMTAIOT HETOPHOYEN.

21.6 OchopmneHue NpoToKosa UcnbITaHU1

Ycnoeusi U pesynbTaTthl UCMbITAHWUIA PETMCTPUPYIOT B MPOTOKONE (CM. npunoxeHne P), cogepallem:

- HAaMMeHOBaHWe 1 agpec nabopaTopum ¢ ykasaHMeM LOKYMEHTa akkpeauTaumm;

- yKasaHMe O Mapke WM Tune annapata M obopyooBaHWs, HanuumMu atTectaTa MeTpPONorMyeckom
MOBEPKU;

- HaMMeHoOBaHMe uccrnegyemoro obpasua, coctaB U (PU3NKO-XMMUYECKME CBOWCTBA, pe3yNbTarhl
BXOQHOrO KOHTPONS;

- JaTy W ycrnoBusi NPOBEAEHNA UCTbITaHWUIA (TeMnepaTtypa, atMocepHoe OaBreHWe U BMaXHOCTb B
naboparopun);

- MONyYeHHbIE pesynbTaThl;

- XapaKTepHble 0CO6EHHOCTN NPOBEAEHNS NCTIBITAHUN;

- ®10O onepaTopa u pykoBoguTensa nadoparopun.

21.7 TpeboBaHUA 6Ge30MacHOCTU
Mpubop Anst onpegeneHus rpynnbl rOPOYECTU criedyeT ycTaHaBnuBaTb B BbITSHKHOM  Lukadyy.
Paboyee mecTo onepaTopa AOMKHO YAOBNETBOPSATL AENCTBYOWMM TpeboBaHUsiM No anekTpobesonacHoOCTH
N CaHUTapHO-rrmeHmn4Yecknm TpebosaHunsam B cootsetcteum ¢ FOCT 12.1.005.

22 MeTopA 3KCNepuMeHTanbLHOro onpeaeneHns KOHLEeHTpauMoHHoro npeaena audgdy3noHHoro
ropenus (MAr) ra3oBbIx cMecen B BO3ayxe

22.1 OCHOBHbI€ MOJNOXeHnsA

CywHoCTb  MeToga  9KCMEPUMEHTANbHOMO  OMpederneHusl  KOHLEHTPauMOHHOro  npefena
O Y3nMOHHOrO ropeHUs rasoBblX CMecerd B BO3[yxe 3akfoyaeTcsa B onpefeneHuu npenernsHomn
KOHLEHTpaLu1 roproyero ra3a B CMecu ¢ pa3baBuTenem, nNpu KOTOPOW AaHHAsA ra3oBasi CMeCb HECMOCOBHa K
anddyanoHHomy ropeHuto. Npn aToM UKcMpyeTca npeaenbHasi CKOPOCTb MOAauM ra3oBor CMECH.

KoHUeHTpaumoHHbIM  npeaen guddy3MOHHOIO TOPEHUSA Ta30BbIX CMECEN B BO3gyxe cregyet
y4nTbIBaTb Npy pa3paboTke MeponpuATMn No obecnevyeHno NOXapoB3pbIBOOE30MNAaCHOCTN TEXHONOMMYECKMX
npoueccos B cooTBeTcTBUM ¢ TpeboaHuamm FOCT 12.1.004 n FOCT 12.1.010.

MeTopn, 3KCNepUMEHTANbHOIO onpeaeneHns KOHLEHTPaUUOHHOro npegena Audgy3MoHHOro ropeHust
rasoBbIX CMEeCeW B BO3AyXe NPMMEHUM angd cmecen ¢ Temnepatypon ot 20 go 300°C.

22.2 UcnbiTaTenbHoe ob6opyaoBaHue
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VcneiTatensHoe obopynoBaHue ans onpegenenust MO ra3oBbix CMecel B BO3AyXe MpeacTaBrieHo
Ha pucyHke 22.1.

22.2.1 TepmocTaT npeacTaBnsier cobOOM 3aMKHYTbIi 00bem C Tepmousonsumen. TepmocTar
npegHasHadeH Ansi nognepXaHus 3agaHHoro TemnepatypHoro pexuma oT 20 go 300°C rasoBoii cmecu
nyTeM HarpeBa 9fIEMEHTOB CUCTEMbI ra3onpurotoBneHns. OOorpeB TepmocTaTa OCYLLECTBSETCA
HarpeBaTenem 33 MoLLHOCTLO 9,6 KBT. BHYTpM TepmocTaTta pasMeLLeH pecuBep A51s NPUroToBEHNS CMECH
roptodero rasa c pasbaBuTenem u naporeHepaTop, NpeaHasHayYeHHbIA Ansi NPUroTOBNEHNS BOASAHOrO napa

UNKn napa roproden xumgkoctu. PecuBep npepcraensieT cobon cocyn o6bemom 20 om3 paccuyuTaHHbIN Ha
naeneHne 2,5 Mla. O6orpeB pecuBepa OCYLLECTBNSeTCs HarpeBaTenem 31 MowHOCTbO 6,2 KBT.

MaporeHepaTop npeacTaBnsieT coboit cocyn obbeMom 25 AM3 . [INs NonyYeHusi BOASHOTO mapa CRyXuT
HarpeBaTenb 32 MoliHOCTbO 9,6 KBT. [JonmyckaeTcs OTKIMOHEHME OT YyKa3aHHbIX 3HayYeHu’ OObEMOB U
MoLLHOCTeN Ha 5%.

22.2.2 Hacapok gudpdysmonHoro roperus (HOI) npeacraenset cobow conno JlaBansa ¢ oopCyHKomn
(2,1£0,1) mm.

22.2.3 3nemeHTbl USMePUTENbHON CUCTEMBI:

- cucTeMa TepmoperynmpoBaHns 1 ynpasneHus HarpesaTenamm 31, 32, 33;

- BaKyyMMeTpbl knacca ToyHoctu 0,4;

- MaHomeTpbl ¢ guanasoHoM usmepenus 1,0 n 0,25 MMa knacca TovyHoctn 0,4; TMN MaHomMmeTpa
BblOMpaeTcs, ncxoasa U3 ycrioBusl MPUroTOBIEHUSI ra3oBON cmeck ¢ TodHocTb 0,5% 06. n Heobxogumoro
Ha4yanbHOro AaBneHust CMecu B pecuBepe;

- faTyvK gaBneHuna ¢ gnanasoHom namepenus 1,0 MMa;

- M3MepuUTEnbHO-perncTpupylolas annapartypa Ans U3MepeHus CUrHanoB C AaTtyvka faBneHusi B
yacTtoTHoMm gmanasoHe go 10 'y, ¢ BepxHMM npegenom namepennst He 6onee 1,0 MlMa.
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1 - naporeHepaTtop; 2 - Harpeatenb 32; 3 - pecuep; 4 - NepBUYHbLIN Tepmonpeobpasosartenb t1; 5 -
BakyyMMeTp; 6 - BaKyyMHbIN Hacoc; 7 - uamepuTenbHoe YCTPONCTBO CUrHanoB ¢ JaTyuka gaBneHus; 8 -
JaTyvK faBnenHnst; 9 - BEHTUIMb TOYHOW perynupoBky; 10 - Hacagok Auddy3noHHoro roperus; 11 -
nepBuYHbIA Tepmonpeobpasosarerb t3; 12 - HarpeBaTtenb 33; 13 - TepmocTart; 14 - HarpeBaTenb 31; 15 -
nepBuYHbIN TepMmonpeobpasoBatens t2; 16 - BakyymmeTp; 17 - maHomeTp; 18 - cuctema

TepmoperynupoBaHusi; 19 - eMKocTb A4ns Bogbl
PucyHok 22.1 - Cxema o6opygoBaHus 4nis onpegeneHns KoOHUEHTpaLMoHHOro npegena anddy3noHHOro
ropeHuns ra3oBbIX CMecen

22.3 NMogroToBKa K UCMNbITAHUAM

22.3.1 NMpoBepsatoT Hanuyune 1 cogepxaHne nacnopTHbIX JaHHbIX Ha UccnegyemMoe BeLlecTBo.

22.3.2 TpoBepsoT obopygoBaHME Ha repMeTUYHOCTb. [ns 3TOro B pecuBep nojarT BO3OYX MIKU
WHEPTHbIN pa3baBuTenb nog u3bbITouHbIM AaerieHnem 1,0 MlMa. YcTaHoBKa cuUMTaeTcsl repMeTUHHON, ecrnmn
3a 300 c paBneHwe ynano MeHee 4YeM HarnonoBWHY AeneHus Mo LuKane MaHoMmeTpa € AuanasoHOM

namepenus 1,0 MlMa knacca To4HocTu 0,4.

22.3.3 TllpoBogAT TapupoOBKy AaTyvMKka [aBfeHUs MO MoKa3aHuaM 00pasuoBOro MaHoMeTpa C
AunanasoHoM uamepenuns 0,25 Mlla knacca TouHocTu 0,4.
22.3.4 Tlpn paboTe C roptoyen XMOKOCTbIO C HU3KMM [OaBreHneM napoB npu Ttemnepartype 20°C
XWOKOCTb HaNMBalOT B NaporeHepartop, BKIOYaT HarpeBaTenu 31, 32, O3 1 HarpeBaloT naporeHeparop,
pecvBep 1 TeEpMOCTaT 4O TemnepaTypbl, NPU KOTOPON AaBMEHNE NAPOB roproYel XUAKOCTN JOCTAaTOYHO AN

co3aaHuA TpeGyeMbIX rasoBbIX CMECEMN.

22.4 MpoBeaeHue UCNbITaHUA
22.4.1 TpoBogAT BakyymMupoBaHue

ra3oBbIX MaFMCTpaﬂeﬁ ,

NOOKIMKOYEHHbIX K CMeCUTernio wu




I'OCT 12.1.044-2018 Cucrema crannapros 6e3onacHocti Tpyna (CCBT). IToxapoB3peIBOOIACHOCTh BENIECTB U MaTepuanoB. HomeHkiatypa
roKasatelieil 1 MeTo/ibl ux onpenenenus (¢ [Tonpaskoii)
Ipumensiemes c 01.05.2019

Crpanuna 80

obecneymBaloLLMX Nogavy ra3oBo CMecu Ha Hacaakv Anddy3MoHHOro ropeHuns.
22.4.2 Mo napunanbHbIM AaBneHusm rasoB £ B pecuBepe npuroTaBnMBaoT Tpebyemyto rasoByto
CMeCb Mccreayemoro roptodero 1 pasdasutens. KoHueHTpauuto raza (i * paccunTbiBatoT no dopmyne
C; =100 B/ Fygny , (22.1)*

* TekcT 1 chopmyrna COOTBETCTBYHOT opUriHany. - MprmMeyaHve nsrotosutens 6asbl AaHHbIX.

rae Foom - obliee naBneHme B pecuBepe, MMa.

MpurotoBneHne cMecu ocyLecTBSOT B MOCNEA0BaTENbHOCTH:

- B pecuBep NogatoT roproYmnn ras;

- OCYLLLECTBNAT BakyyMUPOBaHWE ra3oBbIX MarucTpanem;

- nogaloT B pecuBep pasbaBuTernb.

22.4.3 BknwovaloT HarpeBaTenb 31, uccnegyemylo rasoByld CMeCb HarpeBaloT [0 3a4aHHOM
TemnepaTypbl. YKasaHHyl0 TemnepaTypy BHOCAT B MPOTOKON MCNbITaHWA (cM. npunoxeHve C) kak
TemnepaTypy nccrnegyemMon razoBon cMecu.

22.4.4 OTKpbIBAOT NMHUIO Nnogadvn raszoson cmecu Ha HAI. CKOpOCTb UCTeYeHUs 3afaHHON ra3oBoOWn
CMecn u3 (POPCYHKM MNpYM 3TOM AOMKHA OblTb MWHUMAaNbHO BO3MOXHOW. OQHOBPEMEHHO ee 3axuralT
(nnaMeHem CnMPTOBKW, CIMYKaAMK U T.M.).

Mocne 3axuraHuna rasoBov CMecuM U 0bpasoBaHMsA YCTOMYMBOrO ropeHusi audpdysmoHHoro dakena
Ha4YMHAaIOT yBENMYMBaTb CKOPOCTb UCTEYEHMUS rasa n3 GOPCYHKM C MOMOLLLIO BEHTUMNS TOYHOW PEryrnmnpoBKU.
YBenuyeHne cKopoCcTU NCTEYEHMS NPOAOoIKaeTCs 40 TeX Nop, NOKa He HacTYNUT CPbIB NIaMeHMW.

B MOMeHT cpbiBa ropeHnst OUKCUpYLoT AasneHne Ha exoge HAOT.

Mpouenypy onpepeneHns gaeneHus cpbiBa ANDEPY3MOHHOTO MraMeHn MOBTOPAT nATb pas. [lo
pesynbTataM 3TUX U3MEPEHU onpedenstoT cpeaHee apudmMeTnyeckoe 3HadeHmne.

22.4.5 TloBTOPSIOT CEpU0 IKCMEPUMEHTOB B COOTBETCTBUMM C 22.4.1-22.4.4 nNpu KOHUEHTpaumsx
roptoyero rasa B cMecu Ha 5% 06. Hke npegblgywimx 3HavYeHun. B obnactn npegenbHbiX KOHUEHTpauui
roproyero rasa B cmecu ¢ pasbaBuTenem KOHLEHTpaLmMs roprodero rasa nsmeHsietcs ¢ warom 1% o6.

[Mpn NnpoBegeHMn cepum OrHEBBIX MCMbITAHWI B KaXOOM OMNbITE€ B MOMEHT 3aXWraHusi rasoBon CMecu
HeobX0oAMMO BbIMOTHEHUE YCOBMS, NMPU KOTOPOM AaBfieHue rasa nepeq (OOpPCYHKOM OOIMKHO ObITb Huxe

NepBoro N3MEPEHHOIo B JAHHOW CEpUM UCMbITAHUA 3HAYEHUS] APcp.

MyTem nocrnenoBaTenbHOro YMEHbLUEHUS KOHLUEHTpaLuM roprodero rasa B cmecu ¢ pasbaButenem
onpenensitoT KOHLEHTPaLMIO TroproYvero rasa, npu KOTOPOW AaHHas ra3oBasi CMeCcb Mpu WUCTEYEHUU B
aTMocdepy HecrnocobHa Kk AMddy3MOHHOMY rOPEHNIO.

22.5 OueHKa pe3ynbTaToB UCMNbITaHUN
22.5.1 3a KOHUEHTpauMOHHbIN npegen Anddy3MOHHOrO TOpPEeHWs rasoBbiX CMecel B BO3gyxe
NPUHUMAalOT cpeaHee apudmeTnyeckoe 3HauyeHne OnMKanWmnX KOHLEHTPAaLMN roproyero, pasnmvyaromxcs
He 6onee yem Ha 2% 06., Npu ogHOW M3 KOTOPbIX HabnaaeTca auddy3MOHHOE ropeHne ra3oBo CMeCK
npu NCTe4eHnn B atMocdepy, a npu 4pPyrom - ero OTCyTCTBME.
22.5.2 Tlo pesynbTatam M3MEPEHMIN pacCUMTbIBAOT CKOPOCTb CpbiBa AUdY3MOHHOTO ropexusa
m/c, no dopmyne

-V
2-CPT‘ ] P '

a

V=K -
M P+APy | (22.2)

rae K - koadhduumeHT pacxoga popcyHku, pasHein 0,75;
H - monekynsipHas macca nccnegyemom rasoBo CMecw, Kr/Morb;

Cp - TENJTIOEMKOCTb UCCreayemMon razoBomn cmecu, kbx/(monb-K);
T - Temnepatypa rasa, K;

F, - atmocthepHoe naenenve, £, =1,01-10 Ma;

APcp - N30bLITOYHOE JABMNEHNE, NMPU KOTOPOM HabnaaeTcs cpbiB ANGPdY3NOHHOIo ropenns, Ma;

Y:Cp’fcv.

22.6 OchopmneHne NpoToKona UCNbITaHUMN
YcnoBust U pesynbTaTbl UCMBbITAHUA PErNCTPUPYIOT B MPOTOKONe, dhopMa KOTOpPOro npuBefeHa B
npunoxexHun C.

22.7 Tpeb6oBaHUA 6Ge3onacHOCTU
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Mpun ucnbiTaHmMax Heobxoammo cobntogaTe Mepbl 6€30MacHOCTU, CBA3aHHbIE C paboToOM C OTKPbLITHIM
OrHeM.

B npoliecce noaroToBkn 1 NPoBEAEHUS UCNbITAHUI cneadyeT NPUMEHATb MHAMBUAYanbHbIE CpeacTea
3aLLunThbI, BbIOMpaemble B COOTBETCTBMM CO CBOMCTBaAMW NCCIEOYEMOrO BELLECTBA.

Paboyee mecTo onepatopa [OOJMDKHO  YAOBMETBOPATb  OelcTBylOWMUM  TpeboBaHMAM Mo
3NeKkTpobe30nacHOCTU N CaHUTapPHO-TMrMeHn4ecknm TpedosaHuam B cooteeTcTBumM ¢ FTOCT 12.1.005.

O6cnyxuBatoLwmii nepcoHan obs3aH CTPOro BbIMOMHATE UHCTPYKUUKM Mo 6e3onacHor 3Kcnyataumm
cocynoB, paboTaroLmx nog AaBneHneMm.

23 MeTop JKCnepnMeHTanbHOro onpegeneHns HOpMaﬂbHOﬁ CKOPOCTU pacnpocTpaHeHuns
nnamMmeHn B HeCTauMOHaApPHbIX a3poB3BeCAX

23.1 OCHOBHbI€ MOJI0XXEeHUA

HacTtosawun ctaHgapT ycTaHaBnMBaeT MeToa onpeaeneHns HopMarnbHOW CKOPOCTU pacnpoCTpaHeHUs
nfamMeHn B HECTALMOHAPHbIX adpOB3BECSX MPU HOPMaibHOM aTMOCHEPHOM OaBMNEHUN.

3HayeHne HopManbHOW CKOPOCTM  PacnpoCTpaHeHWst MnameHn cnegyet  MNpUMEHATe  Npu
MOOENUPOBaHUN OBWXKEHUS MIaMeHN MO HeCcTalMOHapHbLIM MbINEBO3AYLIHBIM CMECSIM U MNpU pacdeTe
CKOPOCTM HapacTaHusi OaBrieHWsi B3pbiBa TakMX CMECEN B 3aKpbITOM, HerepmeTMyHoM obopyaoBaHuM u
NMOMELLEHNSIX KPUTMYECKOro (racsawiero) guameTtpa, npu paspaboTke M COo3gaHuM OrHernperpaguTenen,
nnowagu nerkocbpackiBaeMbIx KOHCTPYKLIMIA, NpeLoXpaHNTENbHbIX MembpaH " Apyrux
pasrepMeTU3nNPYHoLLMX YCTPOWCTB; npu paspaboTke MeponpuATUn no obecneyeHnto
MoXapoB3pbiBOOE30MacCHOCTU TEXHONOMMYECKMX NPOLLEeCCOB B COOTBETCTBUM C TpeboBaHusmn [OCT
12.1.004 n TOCT 12.1.010.

CywHocTb MeToAa onpeaeneHns HopMarnbHOW CKOPOCTU PacrnpoCTpaHEHUS NlaMEHN 3aKni4aeTcs B
3aXMUraHUM TOYEYHBbIM UCTOUYHMKOM MMUTATOPa aspoB3BECHK, BUOEOPErNCTPALIMM pacnpoCTPaHEHMS NNaMeHn
N maTemaTuyeckon oOpaboTke pesynbTaTtoB Buaeopeructpaumn. B pamkax gaHHoro meTona
3KCMEPUMEHTANbHOIO onpeaeneHnss HopMaribHONM CKOPOCTU pPacnpoCTpPaHEHUst MilaMeHn Mo aspoB3BECU
uccrieqoBaHMe TOpPeHUst adpoB3BECM 3aMeHSIeTCS  JKCNepUMEHTarnbHbIM - UCCedoBaHWEM  CKOPOCTU
pacnpocTpaHeHUss NnameHu Mo LunuHapudeckomy obpasuy TOro ke roprodero matepuana B TOW xe
okucnuTenbHon artmocdepe nNyTeM  BMOEOPErncTpauMmM  OaHHOrO  npouecca ¢ nocnegylowen
MaTemaTtudeckon obpaboTkon pesdynbTaTa.

23.2 UcnbiTaTenbHOe 06opyaoBaHue

MeToa He NpUMEHNM ANS UCNbITaHUS NNAaBALLMUXCS FOPHOYNX BELLECTB.

Cxema ycCTaHOBKM [Ns OMpederneHns HOPMarbHOW CKOPOCTM pacnpOCTPaHEHUs MfiaMeHun Mo
aspoB3BeCH NpeacTaBrieHa Ha pucyHke 23.1. B npaBom HmxkHeM yriy Bug cooky (A-A) Ha y3en pasmeLlleHunst
obpasua (yBenuyeHr).

McnbiTaTensHoe obopyaoBaHme BKIoYaeT B cebsi cnegyroLme arieMeHThbI.

23.2.1 Kapkac pepxaTtens aucnepcHoro obpasua Ha BecCy, BbIMOMHEHHbIA W3  aNtOMUHUEBOW
NPOBOSIOKN TonwuHon (2,0£0,5) MM, ¢ nonepeyHo HaTsaHyTbIMKU 4Yepes3 kaxable (10+1) MM kanpoHOBbIMMU
HUTSAMK TonwmHOM (2015) Mkm u anvHon (4014) mm.

23.2.2 VlamepuTtenbHas NUHenka ans otcyeTa NosioKeHUs niameHu.

23.2.3 Orpaxgenne anuHon (250+30) MM, NpegHasHavyeHHoe Ansl UCKITHYEHUSA BO3OENCTBUS] MOTOKOB
BO34yXa MPUTOYHO-BbITSXKHON BEHTUMNALUM HA NPOLECC FOPEHMUS.

23.2.4 VICTOYHMK 3axnraHus - ropsilas cnmdka no FOCT 1820.

23.2.5 Bugeokamepa ¢ Yyactoton kagpos (2814) c 1.

23.2.6 YcraHOBKy cnegyetr cuuMTaTb MOArOTOBMEHHOW K paboTe, a pesynbTaTbl WCMAbITAHWN
YAOBMETBOPUTENbHBIMUY, €CMY MOMyYEHHOE 3HAYeHVWe HOpManbHOW CKOPOCTWM PacnpoOCTPaHEHUs! MrameHu

Ans cTaHgapTHOro BellecTsa: xnonkoeas HUTb no FOCT 6309, cocrtaensieT (1,70’;0,25)-10*2 m/c.
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M3mMepuTensHan NuHelka
[NEMH e mccmcccmccccccccccsccscsscs-cs———————————————————— -
A Obpasey,
| (uwrmHap)

Kaprac pepwarens
obpa3ua

Cetyartoe /

orpakaeHine

Bupeokamepa

PucyHok 23.1 - O6wmnii Bug, yCTaHOBKM ANSA onpeneneHms HopmarbHOW CKOPOCTU pacnpoCTpaHeHMs
nnamMeHu no aspoB3BecH

23.3 Obpas3ubl ANA UCNbITaHUN
23.3.1 YcrtaHaBnuBalT COOTBETCTBME WCCNEOYEMOro BellecTBa NacnopTHbiM AaHHbIM. [lepen
Ha4yanoMm UCMbITaHUS BELLECTBO AOIMKHO UMeTb Temnepatypy (20+3)°C.
23.3.2 Ob6bekTamn 3KCMEepMMEHTANbHOrO MUCCNeLoBaHua ABNSAOTCA LUNMHOpUYeckme obpasubl unu
BONMOKHa (ganee - obpasubl) MaTepuana TOro e XMMWYECKOro COCTaBa, YTO W roprodasl KOMMOHEHTA

a3pOB3BECH, ATS KOTOPOIA ONpeenseTcst HopMarnbHas CKOPOCTb pacnpocTpaHeHus nnamenn U, .

23.3.3 [InnHa obpasua gomkHa coctaenaTte oT 50 go 150 mm.
23.3.4 C nomoLLbio MUKPOCKOMA WX LUTaHreHUMPKYns unamepsieTcs anameTp obpasua [, mkm. OH
JOomKeH HaxoauTbesa B ananasoHe ot 100 go 500 MKm.

23.4 MpoBeaeHne UCTIbITAaHNUN

23.4.1 Obpasey ycTaHABNMBAETCS B KOHTEMHEP FOPU3OHTANbHO Ha HATSHYTbIX B MOMEPEYHOM K HEMY
HanpaBIiEHUUN KarnpoOHOBLIX HUTSIX.

23.4.2 B cOOTBETCTBUN C MHCTPYKLMEN NO IKCNyaTaunm BUAeOKaMepbl onpeaenstoT ee roTOBHOCTb K
pabore.

23.4.3 YcTaHaBnMBatoT ceT4aToe orpaxaeHune 1 BKNioYarT Bugeokamepy.

23.4.4 MNMpouns3BoaaT 3axunraHne cBob6ogHOro KOHLUA BOSIOKHA rOpsiLLEn CrMYKOM.

23.4.5 Tpouecc NpoxoXaeHnss nnamMmeHeM KOHTpomnbHoro ydyactka anvHon ot 30 go 100 mm B
LeHTpanbHOM Yactu obpasua UuKcMpyeTcs BUOeoKaMepon.

23.4.6 VicnbiTaHne nNpekpallaloT Nnocne Toro, Kak nnams nNpeoaoneeT KOHTPOIbHBIN y4acTok obpasLa.

23.4.7 lMpoBogAaT elle ABa nNapanmnenbHbIX UCNbITAHUA Ha TOW Xe YCTaHOBKE B COOTBETCTBUMU C
23.4.1-23.4.6 BKIOUNTENLHO.

23.5 OueHka pe3ynbTaToB UCMbITaHUN
23.5.1 CkopocCTb pacnpocTpaHeHus nfnamMeHu no obpasuy ANns Kax4oro McnbiTaHus Ui, wmlc,
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BbIYMCHIAOT MO dhopmyne
U;=LFI/N, (23.1)

raoe [, - OnvHa KOHTPOIBHOIO y4YacTKa NPOX0oXAeHUs nrnaMeHu no obpasuy, M;

F - yacToTa kaZpoB Buaeokamepsl, ¢! ;

N - uncno kagpoB, (OUKCHPYIOLWUX pacronoXeHue nnameHu B npegenax KOHTPONbHOro yyacTka
NPOXOXKAEHWS NnamMeHn No o6pasLyy.

23.5.2 BbluncndawT cpedHee apudMeTudeckoe 3HayYeHme  CKOpOCTu Ucp no pesynstaram,

Nosny4YeHHbIM NpY UCNbITAaHUW Uccrnegyemoro obpasua roptoyero.
23.5.3 3a HopMmarnbHYyH CKOPOCTb pPacnpocTpaHeHWst nNnaMeHu Mo a3poB3BECU C YacTuLamu

avameTpoM dy | MKM, MPUHUMAIOT CKOPOCTb, BLIYUCTISIEMYIO MO hOpMyIEe
U, = UCpD/ds 1 (23.2)

rae D - puameTtp obpasua, MKM.

23.5.4 Ycnosus n pesynbTaTbl UCMLITAHUA PETUCTPUPYIOT B NpOTOKoNe, hopmMa KOTOPOro npusedeHa
B npunoxexHuu T.

23.5.5 To4HOCTb MeToga onpegeneHus HOPMaribHOW CKOPOCTU  PacrnpoOCTPaHEHUs MraMeHu
coctasnseT 15%.

23.6 OchopmneHne NpoToKosa UCnbITaHUMN

B npoTokone ucnbeitaHus (CM. npunoxeHue T) NpuBoASaT criegyloLine cBedeHus:

- HAMMEHOBaHWE N aapec uUcnbITaTenbHOW nNabopaTtopuu;

- HAaMMeHOBaHWe uccregyemoro obpasua;

- 0aTy WM ycrnoBusi NPOBEAEHNSA UCMbITaHWUIA (TeMnepaTtypa, atMocepHoe OaBreHWe U BMaXHOCTb B
naboparopun);

- Ha3BaHWe 1 HOMEepP YCTaHOBKMU;

- pe3ynbTaTbl NCMbITaHWUI;

- XapaKTepHble OCOBEHHOCTU MPOBEAEHUS] UCMbITAHWA (BO3MOXHbIE OTKIOHEHMSI OT W3NOXEHHOW
BbllLIE METOAMKN NPOBEAEHNS UCCMEeAoBaHWs, a Takke 0CoOBeHHOCTM npoLecca pacnpocTpaHeHus nnaMmeHn);

- ®UO onepatopa n pykoBoauTens nadopaTopun.

23.7 TpeboBaHuAa 6e3onacHoOCTH
YcTaHoBKy Ans onpeaeneHusi HopmaribHOW CKOPOCTW pacnpoCTpaHeHUsT NilaMeHn No aspoB3BECU
cnegyeT nomellaTtb B BbITSXXHOM LIKad.
Mpn pabore C TOKCUYHBbIMM  BellecTBaMn  HeobXOAMMO MNPUMEHSATb  COOTBETCTBYHOLLNE
WHAMBMAOYanNbHbIE CPeacTBa 3almThl.
Paboyee MecTO onepatopa OO/MKHO  YAOBMETBOPSATL  AEUCTBYWOLWMM  TpeboBaHMsIM MO
anekTpobe3onacHOCTU U CaHUTapHO-TUrmeHnyYecknm TpebosaHmam B cootsetcTBum ¢ FOCT 12.1.005.

24 MeTop 3KCNEpPMMEHTaNbHOro onpeaeneHna HopManbHON CKOPOCTU pPacnpoCTpPpaHeHus
nnamMmeHu B CTalMOHaPHbIX a3pPOB3BECAX

24.1 ObnacTb NPUMMEHEHUA

HacToswmi ctaHgapT ycTaHaBnuBaeT MeTog onpeaeneHnst HopmaribHOM CKOPOCTU pacnpoCTpaHeEHUs
nnameHu B CTalMOHapHbIX a3pOB3BECHAX NPU HOPManbHOM aTMOCHEPHOM AaBMEHUN.

3HayeHMe HOpManbHOW CKOPOCTU  pacrnpoOCTPaHEHWs MramMeHu cregyeT MNpUMEHATb  Npu
MOZENMPOBaHUN ABWKEHWUS NNaMeHM NO CTaUMOHAPHbLIM NbINEBO3AYLLUHLIM CMECSM U MPU pacdeTe CKOPOCTH
HapacTaHus OaBneHus B3pbiBa TakMx CMECEeN B 3aKpbITOM, HErepMeTUYHOM 060opyaoBaHMM U MOMELLEHMSIX
KpuTnyeckoro (racswiero) guameTtpa, npyv paspaboTke M co3gaHuu  OrHenperpagutenen, nnoilagu
nerkocopacbiBaeMbIX KOHCTPYKLUUA, NpedoXpaHUTENbHbIX MeMOpaH W ApYrux pasrepMeTUsUpYHoLLMX
YCTPOWCTB; Npy paspaboTke MeponpusiTuii No obecneveHnto NoXxapoB3pbiBO6E30NaCHOCTM TEXHONOMMYECKMX
npoueccoB B cootBeTcTBUM ¢ TpeboaHuammu FOCT 12.1.004 n FOCT 12.1.010.

CylwHocTb MeToaa onpeAeneHns HopMarnbHOW CKOPOCTM pacrnpoCTpaHEHUst NaMeHn 3aknovaeTcs B
3aKUraHUN TOYEYHbIM WCTOYHMKOM CTalMOHapHOW aspoB3BECW, BUAEOpPEerncTpauum pacrnpocTpaHeHus
nraMeHyn n matemaTnyeckonn o06paboTke pesynbTaToB BUAEOPErncTpaLmm.

24.2 UcnbiTaTenbHoe o6opyaoBaHue
VcneiTatensHoe obopynoBaHme (CM. pUCYHOK 24.1), COCTOUT U3 CrneayroLmx 3f1EMEHTOB:
- MOAJIOXKKa U3 HErOpHYero Matepuana c HM3KOW TEMMONPOBOAHOCTLIO (Hanpumep, acbecTa) AnvHON
He MeHee 550 MM U WKnpuHon He meHee 100 Mm;
- MPSIMOYTONbHbLIA MOAAOH, BbIMNOMTHEHHbLI M3 HEPXaBEKLEN MeTannMyYeckon CeTKM C pas3mMepom
avenkn (2,0+1,0) MM, mmetowmn anuHy (500+£20) mm, wupuHy (70£10) MM 1 GOKOBble CTEHKM BbICOTOM
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(140+10) mm. Ha Bbicote (70+10) MM OTHOCUTENbLHO OHA NogdoHa BAOMb BHELIHEW CTOPOHbI GOKOBLIX
rpaHen oTMeYeH "KOHTPOSbHbIA YPOBEHL" 3anofIHEHMS NOAAOHa 0b6pasLoM cTauuoHapHon aspoB3Beci. Mpu
3TOM "MaKkcumarnbHbIA YPOBEHB" 3aMOfTHEHWUS COOTBETCTBYET 3arofiIHEHUIO Ha BCHO BbICOTY GOKOBbIX CTEHOK
nogaoHa. OpgHa M3 TOpUEBLIX CTEHOK MOJOOHA MMeEET CKBO3HOE OTBEpcTUE AuameTpom (255) mm,
reoOMeTPUYECKUIA LIEHTP KOTOPOro pacriofioXeH Ha ypoBHe (3515) MM OTHOCMTENBHO AHA NOAAOHA M Ha
paccTositHum (35+5) Mm OT OOKOBbIX CTEHOK MogpoHa. [Ons npuaaHus ¢opme noggoHa HeobxoanmoMn
XKEeCTKOCTU, vepe3 kaxable 0,1 M AnvHbl HA nopaoHe KpensTcs "KopceTbl" U3 antoMMHUEBOW MPOBOJSIOKU
TonwmHon (2,5+1,0) mwm;

- NMHeNnKa namepuTenbHas metannunyeckasa no NOCT 427;

- UICTOYHMK 3aXuraHus - ropswas cnmdka no FOCT 1820;

- undbpoBas Buageokamepa ¢ YacToTon kagpos (2814) c !

Hepxasewwan MmeTannu4yeckan ceTka [pasmep
A CTeHKM NoAAoHE W3 CETRM  aueikm (2,021 0)mm, @ nposanokm (2,52 1,0) mm)

Buwoeokamepa
—_—
!
=2
o O - ST
=
o] ROCOSCTCOIEITCOTNH R O R R S R SR O MeeTo aamuraHus
H /550220
¢ | 7
/ / 550 |
.

T
I , Mognowka / MopaoH ua ceTkm | KoHTponkHeld ypoEEHE

PucyHok 24.1 - O6wmii BUg, yCTaHOBKM onpeaerneHns HopMaribHOM CKOPOCTU pacnpoCcTpaHeHMs NnamMeHun B
CTaUMOHapHbLIX a3pPOB3BECAX

24.3 MoaroTtoBKa K UCNbITaAHUAM
24.3.1 Tlpun wnccrneqoBaHUM TOPEHMST  CTaUMOHApPHOW alspoB3BECM  MUHUMANbHOM  MIIOTHOCTU

P noaaoH 3anonHalT o0pas3uoM  CTaluMoHapHOM alspoB3BEeCU [0 “"KOHTPOJSIbHOro oBHA" ©0e3
MHH

YyNNoTHeHus. [na mnccrneqoBaHWsl ropeHust CTauMOHapHOM aspoB3BECUM C MIOTHOCTbIO, NMPEBOCXOAsLUEN
MUHUMarnbHYO B 2, 3, 4 n 6onee pas, MCNONb3YKT NpoLeaypy YyNinoTHEHNUS cooTBETCTBEHHO 1, 2, 3 n Gonee
pa3. EguHnyHas npouenypa ynnoTHeHus obpasua cocTouT B gobaBneHun K yxe umerowemycs obpasuy,
3anonHsaoLwWweMy nogaoH A0 "KOHTPONLHOro YpOBHSA", HOBOW MoOpuuM "HEYnrOTHEeHHOW" cTauuoHapHOW
aspoB3BeCM B OObEME OT "KOHTPOMbHOrO yYpPOBHS" A0 "MakCMMarbHOro YpOBHS" C nocnegylowmm
ynrnoTHeHvem obwero obbemMa cTauMoHapHOW aspoB3BECU. YMMOTHEHWE COCTOUT B MEXaHWYEeCKOM
CMELLEHNN BEpXHEN rpaHuubl OObeANHEHHON CTaLWOHapHOM aspoB3BECU C "MaKCMManbHOro ypoBHS" 00
"KOHTPOSIbHOro YPOBHSA".

24.3.2 Cboky oT mogmoHa c uccnegyembim obpasuom Ha pacctosHum (2,0+0,1) m pacnonaratoT
BMAEOKaMepy ANs perucTpaumm npoLecca pacnpoCTpaHEHUs NIIaMeHN.

24.3.3 Bponb OOKOBOW CTEHKM nogdoHa, obpalleHHOW K BMAEOKaMepe, pacroniaralT JUHENKY,
NO3BOMSAOLLYI0O (PMKCUPOBATL MOJTOXEHWE NepegHEN rpaHMLbl MaMeHN OTHOCUTENBHO NOAAOHA.

24.4 O6pas3ubl ANA UCTNbITaHUNA
YcTaHaBnmBalT COOTBETCTBUE UCCEAYEMOrO BELLECTBA NACMOPTHLIM AaHHbIM.

24.5 NMpoBeaeHne UCTIbITAHUN
24.5.1 BknoyaroT Buaeokamepy.
24.5.2 Obpasel 3axuratloT NrameHeM CrnYKK, NOAHOCS ero C BHELUHEN CTOPOHLI K OTBEPCTUIO B TOpLIE
noaaoHa.
24.5.3 o AocTKeHUN nrnaMmeHeM NpPOTMBOMOSIOXKHOIO TopLa NoadoHa B1aeoperncTpauuio npolecca
npekpaLlatoT.
24.5.4 Tlpouecc MOBTOPSAT AN 00pasUOB pPasnNMYHOM MNMOTHOCTU C LEMbl  nocnegylowero
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NOCTPOEHUA Fpa(bVIKa 3aBNCUMOCTU CKOPOCTU pacnpoCTpaHeHnud ninamMmeHu rno CTaLlVIOHapHOVI ajspoB3Becu oT
ee NIMOTHOCTU.

24.6 OueHka pe3ynbTaToB UCMbITaHUN

24.6.1 K obpaboTtke ponyckaloTcd NUWb Te OMbiThbl, B KOTOPbIX UMENO MECTO pacnpoCTpaHeHue
nnamexu no obpasuy. Npouecc pacnpocTpaHeHus nrnamMeHn no obpasuy cYnTaeTcs peanna3oBaHHbIM, €Crv
nnamsi crocobHO pacnpocTpaHaTbCs B ero o6beme. OTCYTCTBME pacnpoCTpaHeHust nramMeHn B obbeme
obpasua wunu OTCyTCTBME 3axuraHus obpasua B TeydeHne 10 C BO3OENCTBUSI MMAMEHU  CMMYKU
NMHTEPNPeTUpPyeTCs Kak oTkas.

24.6.2 B onbiTax, rae MMeno MeCTO pacnpocTpaHeHMe nfamMeHu no obpasuy, Anst obpaboTku
pe3ynbTaToB BWUAEOHAONOAEHMS MCMOMb3YIT "KOHTPOINbHbLIA Y4acToK" pacnpoCTpaHeHust MNiameHu Mo
ob6pasuy. Ero gpnuHa coctaBnsiet 250 MM, @ ero Hayano u KoHew pacrnonaratotca He 6nmwke 100 mm ot
TOPLIOB NoaAoHa.

24.6.3 CkopocTb pacnpoctpaHeHns nnamedn U, , m/c, B KaXaoM MCMbITAHUM BLIYMCTISIOT MO
dopmyne
U,=025f/N (24.1)

roe 0,25 - ANHA KOHTPOJIbHOIo y4acTka nyTu, I'IpOﬁ,El.GHHOFO B 06pasu,e nepeaHnm Ct)pOHTOM nnamMmeHu, Mm;

f— 4YacCcTOoTa KagpoB BMgeokamMephbl, Cil ;

N - 4ncno kagpoB BUOEOCHEMKM NPOXOXAEHUS NepeaHUM (HPOHTOM MaMeHU KOHTPOSbHOMO yyYacTka
nyTw.

24.6.4 3a pesynbTaT UCNbITAHUS MPUHUMAIOT cpedHee apudMeTndeckoe Tpex napannenbHbIX
onpenenexHnn. [lonyctumoe  pacxoxaeHue Mexay Havbonee  oTnMuyaloWMMUCa  pesynbTatamu,
NOMyYeHHbIMW OQHUM OMepaTopoM MPW OOUHAKOBBIX YCIOBUSIX UCMbITAHUIA, HE AOIMKHO OTnmnyaTtbes bonee
yem Ha 20%.

24.6.5 Ctpoatr 3aBMCMMOCTb cpegHero (Mo napannenbHbiM WUCMbITaHMAM) 3HAYEHUS CKOPOCTU
pacnpocTpaHeHus nnaMmeHu no obpasuy CTauvMoHapHOM a3poB3BECKU OT MITIOTHOCTM obpasua. 3a BenuyuHy
HOpMarnbHOW CKOPOCTM pPacnpoCTpaHeHMs MnamMeHn QAns  CTauMoOHapHbIX al3poB3Becer NPUHUMAaOT
HambornbLUee 3Ha4YeHne nokasaTensi CKOPOCTU Ha NOCTPOEHHOM rpadmke.

24.7 OchopmneHue NpoToKosa UcnbITaHU1

B npoTtokorne ucnbiTaHus (CM. npunoxeHue Y) npuBoaaT criegyoLlimne cBegeHns:

- HAMEHOBaHWE N agpec uUcnbITaTenbHOW naboparopuu;

- HaMmeHoBaHWe uccrnegyemoro obpasua;

- JaTy M yCrnoBusi NpoBedeHus UCNbITaHWi (TemnepaTypa, aTMocdepHoe AaBrneHne U BNaXHOCTb B
naboparopun);

- Ha3BaHWe 1 Homep YCTaHOBKY;

- pesynbTaTbl OrHEBbLIX UCMbITAHWUA AN KaXXOOW NMOTHOCTUM MCCnegyemblix 00pasuoB CTaumMoHapHOM
aspoB3BecH;

- BPEMsI pacrnpoCTpaHeHus MaMeHn Ha KOHTPOSIbHOM Yy4yacTKe MCCNeayemoro BellecTBa B KaXaoMm
ncnbiTaHWy;

- 3HA4YEHNE CKOPOCTM pacnpoCTPaHEHUSA MAaMeHN B KaXXAOM UCTbITaHUW;

- cpegHee apudMeTMyHecKoe 3Ha4YEHNE CKOPOCTM pacnpoCTpaHEHUS MaMeHu;

- rpaduk 3aBUCUMOCTM cpegHero (MO napanfenbHbIM  UCTbITAHWAM) 3HA4YeHUs  CKOPOCTU
pacnpocTpaHeHnsi NilaMeHn No obpasuy CTauMOHaPHOW a3poB3BECK OT NIIOTHOCTM 06pa3ua;

- BEIMYMHY HOPMAaIbHOW CKOPOCTM pacnpoCTpaHeHus MnaMeHn Arsi CTauMOHapHbIX a3poB3BeECeN Kak
HambornbLUee 3Ha4YeHne nokasaTensi CKOPOCTU Ha NOCTPOEHHOM rpadvke;

- ®0O onepaTopa u pykoBoguTensa nadopatopun.

24.8 TpeboBaHUA Ge3onacHOCTU

Mpubop Ans onpefeneHus pacnpocTpaHEeHUs MIaMeHu criedyeT yCTaHaBnvBaTb B cneumanbHOM
wkady, obopynoBaHHOM BbITSXKHOM BeHTUnAumMen. Npu mcnbiTaHuM SO0BUTHIX BELLECTB UMW BELLECTB,
BbIJENSAOLWMX MPU FTOPEHUM N TEPMUYECKOM Pa3fOXeHUW S40BUTbIE Mapbl UMK rasbl, CKOPOCTb OBWDKEHUS
BO34yXa B OTKPbITOM MPOEME BbITSXKHOIO LWkada JomkHa ObiTe He MmeHee 1,5 m/c.

B npouecce nogrotoBku o6pa3uoB MCCNeayemMoro BELLECTBA M NPOBEOEHNS VUCMbITAHUA NPUMEHSIOT
MHAMBMAOyanbHble CcpeacTBa 3allWTbl, BbiOMpaemMble B COOTBETCTBUM CO CBOWCTBAMM WCCNEAYEMOro
BeLlecTBa.

Onepatop omKeH ObITb 3aluULLEH MPO3PaYHbIM 3aLLMTHLIM IKPAHOM.

Paboyee mecTOo onepatopa [JOIMPKHO  YAOBMETBOPATb  OeNCTByOWUM  TpeboBaHMAM Mo
3NeKTpobe30nacHOCTU U CaHUTaPHO-TUrMeHnYecknm TpeboBaHmam B cooteeTcTBum ¢ FTOCT 12.1.005.

25 MeTop, JKCNnepnmMeHTanbHOro onpegesieHnA CKOpoCTtu BbiropaHus XXngKocTten
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25.1 OcHOBHbI€e NOJI0XeHus
MeToa He NpUMEHUM AN UCMbITAHUS XWOKOCTEN C KMHEMAaTUYECKOW BS3KOCTbIO Oonee '1,5-10’3

M2 /c npu 20°C, paBneHueM HachbilleHHoro napa Gonee 19,9 klMa npm 20°C, a Takke XWOKOCTER,
06pa3yoLLMx Ha MOBEPXHOCTU MPU rOpeHNM TBepAbIE MPOAYKTbI peakumm.

25.2 UcnbiTaTenbHOe o6opyaoBaHue
VcnbiTaTensHoe obopyaoBaHWe Ans onpefernieHnss MacCoBOW CKOPOCTU BbIFOPaHMA XUAKOCTEN (CM.
pucyHOK 25.1) BkrtovaeT B cebs crieayoLlme arnemMeHTb!.

12

v

lm
0
0

\_- : =/ /1,

LY

7 7
i i
19/ 18/ 1746/ \15

1 - ocHoBaHue; 2 - 6Grok ropenok; 3 - ropersika; 4 - ceTyartoe orpaxaeHue; 5 - TENoN3oNUPYHLLNIA 3KpaH C
nepenBKHbIMU LUTOPKaMK; 6 - ypOBHEMED; 7 - 3arnpaBOYHas eMKOCTb; 8 - BepXHsis KpbIlKa; 9 - BUHT; 10 -
wryuep; 11, 18 - rmbkme wnaxru; 12 - nsmeputenbHbi 6nok; 13 - Tpybka; 14 - cMoTpoBoe OkHO; 15, 19 -
CTakaHbl; 16 - TPEXX0Q0BOW KpaH; 17 - HMKHASA KpblLLKa
PucyHok 25.1 - O6Lwmin BUA yCTaHOBKM ANS ONPELENEHNss MacCOBOW CKOPOCTU BbIrOPaHUS XUOKOCTEN

25.2.1 Habop ropenok BHyTpeHHum guametpom 10,0 t&1 150 0.1 1800 *015 = 20,00 t0.15
25,0192 30,0010:25 | 40,0010:25 | 50,0010-25 | 60,010-3 mm, BbicoTOI (50,0+0,5) MM, TOMLMHONM CTEHKM

0,5-0,] MM, BbINOMHEHHbIX 13 cTanun Mmapkn 12X18HI9T no TOCT 5632.

25.2.2 Briok ropernok, crnyxallni ans 3akpensieHnsi ropenku B pabovyem nonoxeHunu, cbopa nponuton
XWOKOCTU B CTaKaH U YCTAHOBKM CETYATOrO OrPadKaeHMs.

25.2.3 Cetyatoe orpaxgeHue BbicoTon (30012) mm n gnametpom (200+2) MM, U3rOTOBIIEHHOE U3
MeTannmyeckon ceTkn c pasmepom s4eek ot 0,25 go 0,50 MM, npegHasHayeHo OA9 UCKIHOYEHUS
BO30ENCTBMSA MOTOKOB BO3yXa MPUTOYHO-BLITS)KHON BEHTUMSALMN Ha NPOLIECC FOPEHMS.

25.2.4 3BanpaBo4Has eMKOCTb BbiCOTOM 250 MM, BHYTPEHHUM JuameTpom 45 MM, repmMeTu4HoO
3aKpbiTasi TOPLUEBbIMU KPbILIKaMKX, BbIMNOMTHEHA M3 HEpXXaBelLen CTanyM W CAyXuT Ons nogaepXaHus
MOCTOSIHHOIO YPOBHSI MUCCMENYEMOW XMOKOCTU B ropenke. 3anosiHeHWe €MKOCTU XWAKOCTbIO MPOW3BOASAT
yepes OTBEPCTUE B BEPXHEN Kpbilke. 3anpaBovyHas EMKOCTb COEANHEHA C U3MEPUTENbHbLIM BITOKOM TMOKUM
wnaHrom. Mo BMOHTUPOBaAHHOW B BEPXHIOK KPbILWKY TPyOke B 3anpaBOYHY0 €MKOCTb MOCTYNaeT BO3AyX W3
aTmocdepbl. KoHTponb 3a paboTon yCTaHOBKU OCYLLECTBMSAT BU3yallbHO 4Yepe3 CMOTPOBOE OKHO MO
MOCTYMIEHUIO MY3bIPbKOB BO3yXa B 3anpaBOYHY0 EMKOCTb.

MpumedvaHue - [lonyckaeTcst B KAYECTBE 3anpaBOYHON EMKOCTU MPUMEHSITb CTEKIMSHHBIN COCya Taknx
Xe pa3meposB.

25.2.5 [1BoHOM Tennousonupyrowmnn akpaH BbicoTon 460 MM, wmnpmHorn 230 MM, pacrnonoXeHHbIN
mMexay GroKoM ropenok M 3anpaBoOYHOM eMKOCTbI, CHabXeH MepedBWKHBbIMU LUTOPKAMU, 3aKpbIBAOLLMMMU
OTBEPCTUE, YePE3 KOTOPOE NPOXOAUT COEANHUTENBHbIN LUITAHT OT HWKHEN KPbILLKWA 3anpaBOYHON EMKOCTU K
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roperike.

25.2.6 VameputenbHbii 6nok Ond npeobpasoBaHUsi W3MEHEHWUs [aBMNeHVMs B BEPXHEM 4acTu
3anpaBoOYHON E€MKOCTW, MPOMOPLMOHANbHOrO Macce BbIrOpeBLUEN XMOKOCTW, B 3MEKTPUYECKUI CurHan.
3anucb curHana ocyLleCcTBAOT SM1EKTPOHHBIM MOTEHLMOMETPOM Kracca TOYHOCTUM He Hwke 0,5; wuvpuHa
anarpammMHoOWN NeHTbI - He MeHee 250 MM. N3amepuTenbHbI 610K JomkeH UKCMpOBaTh YMEHbLUEHNE MacChl

(2-10*6-1,5-10*4) krc™! nuvets rpagyvpoBOYHbIN KO3 MULMEHT NPU MaKCUMarbHOW YyBCTBUTENBHOCTH
He Huxe 8,5 Mm/T.

25.2.7 YcTaHOBKY crieqyeT cymTaTb NoAroTOBIEHHOM K paboTe U COCTOSIHNE NMPOBEAEHUS UCTbITAHWNA
yOOBNETBOPUTENbHBIM, €CfiM  MOMyYeHHOe 3HayeHMe MacCOBOW CKOPOCTU BbIrOpaHWSA CTaHOapTHOro

BewlecTtBa atunauetata no NOCT 22300 Ha ropenke amametpom 30 mm cocTtaBnseT (296+25)-10 -4

Kr/(m 2 -C).

25.3 NMpoBeaeHue ucnbiTaHUs

25.3.1 YcTtaHaBnuBalwT COOTBETCTBME WUCCNeayeMOn XWOKOCTU nacrnopTHbIM AaHHbIM. [lepen
Ha4yanom UCMbITaHUA XUAKOCTb JOSMKHA MMeTb TemnepaTtypy (20+3)°C.

25.3.2 TlpoBepsitoT repMeTUYHOCTb YCTAHOBKM, NS Yero 3arofiHAT 3arnpaBOYHY) EMKOCTb U
COEOMHEHHYIO C Hell ropernky OUCTUINIMPOBAHHOW BOAOW, 3aKpblBalOT HanMBHOE OTBEPCTUE BUHTOM U
BKITIOYAOT M3MepuTenbHylo cuctemy. Ha pguarpamme gormkHa dUKCMpoBaTbCsl  MpsiMas  JNIMHWKS,
napannenbHas HanpaeneHno ABWKEHUS NeHTbl noTeHunomeTpa. OTKIOHEHME KapeTku NoTeHuMomeTpa oT
3TOM NUHWUM YKa3blBaeT Ha He4OCTaTOUHYO repMEeTUYHOCTb YCTAHOBKU, KOTOPYHO CeQyeT YCTPaHUTb.

25.3.3 B cOOTBETCTBUM C MHCTPYKUUEN MO IKCMiyaTauum YCTaHOBKW ONpeaenstoT rpagyvpoBOYHbIN
KO3(phumMeHT R M3MEpPUTENBbHOW CUCTEMbI, KOTOPLIN nNpeactaBnAeT cobon OTHOLIEHWE OTKIOHEHUS
nokasaHui U3MepuTENbHOro Npubopa K COOTBETCTBYIOLLLEN EMY NOTEPE MACChI XKUAKOCTW B rOpeske.

25.3.4 3anonHsi0T 3anpaBoOYHY0 eMKOCTb UCCIEeayeMON XXMOKOCTbIO U MPOBEPSAOT paboTy yCTaHOBKU
no 25.3.2. Ecnu uccnegyemast XuMOKOCTb UMEET [OaBrfieHWe napa Bblwe [0onyCTUMOro, HabntogatoTcs
SABNEHWs, NogoBHbIE CriyyYaro HapyLLEeHUst repMeTUYHOCTY 3anpaBoYHON EMKOCTMU.

25.3.5 OnpegensoT MaccoByl0 CKOPOCTb BbIrOPaHUS XWAKOCTU, AN YEero COeanHSIOT 3anpaBoYvHyHo
€MKOCTb C FOpesikon, YCTaHOBMB YPOBEHb XWUAKOCTW B rOpernke Ha BbicOoTe ee cpe3a. B 3aBucmmoctn ot
NPUHATOrO MeToda onpeaeneHns CKopocTu BuiropaHus (21.2 unu 21.3) npoBOAAT SKCMNEPUMEHTbI Ha OOHOWN
ropernke unu nocnegoBaTeribHO Ha ropenikax pasHoro Anametpa. 3aXuraloT XUAKOCTb B ropernke OTKPbITbIM
nnameHeM WM 3MeKTPUYECKOW cnupanblo. YCTaHaBnMBalOT ceTyaToe OrpaXaeHne W BKAYalT
perncTpmpytoLmi npmbop.

25.3.6 Ecnun npu pasropaHuM XMOKOCTb BCKUMAET WK, pacluMpssiCb, NepenvBaeTcs 4vepes Kpau
ropesnku, To Heobxoanmo MPOU3BECTU MMABHYI0 KOPPEKTUPOBKY YPOBHS XXMAKOCTW B ropernke, noHU3nB ero
Ha MWHMMAarbHOE PacCTOsHWE, NO3BONSIOLLEE YCTPAHUTb NEPEYNCTIEHHbIE BbilLe 3PdEKThbI.

25.3.7 B npoTokone wucnbiTaHMn GUKCUMPYIOT NaMUHApPHbIA UNU MEPEXOAHBLIN PEXUM TFOpEeHUs
Xungkoctn. JlammHapHoe ropeHMe O0OblMHO HabniogaeTcsa B ropenkax gnameTpom MeHee 20 MM un
XapakTepusyeTcsi OTCYTCTBMEM KonebaHui M 3akpyumBaHua nnameHw. [ynbcupytowiee ropeHue cnegyet
KBanudmumpoBaTb Kak nepexogHoe.

25.3.8 VcnbiTaHne npekpawaloT Mocrne TOoro, Kak —peructpupylowun npubop 3adukcmpyet
NPSIMOSTMHENHBIA Y4aCTOK OJTIMHOW He MeHee 1/3 AnvHbI LWKarbl MoKa3aHui permctpupytoLero npubopa.

25.3.9 TlpoBoasaT ewe gBa napanmenbHbIX WUCTbITAHUA Ha TOW XXe TFOpefike B COOTBETCTBUM C
25.3.4-25.3.8 BKNOUMTENBHO.

25.4 OueHKa pe3ynbTaToB UCNbITAHUN
25.4.1 MaccoByH0 CKOPOCTb BbIFOPaHUS KAXA0T0 UCALITaHNS (172; ), Kr/(M 2 -C), BbIMUCTISIOT MO hopMyrie

_4-10°wAl

m=———
" nd*RAt (25.1)

roe - CKOpOCTb OBWKEHUs] AnarpaMMHOM NIEHTbI, MM/C;
Al - Nnpoekuust NPSMONMHENHOro yYacTKa AvarpaMmMbl Ha ocbk abeuuce, Mu;
d - BHYTPEHHUI AnaMeTp roperku, MM;
R - rpagyvpoBOYHbIA KO3 MUNEHT, MM/T;
AT - npoekuuns NPSMONMHENHOrO y4yacTKa AuMarpaMMbl Ha OCb OPAMHAT, MM.
BblunMcneHnns NnpoBoAsT C TOYHOCTBIO O YETBEPTOrO 3HaKa nocre 3ansiton.

25.4.2 BbluMcnsioT cpeaHee apudMeTUIeckoe 3HaueHne CKOpocTU BuiropaHus (/7; ) no pesynbTaTtam,

MOMy4YeHHbIM MPU UCTMIbBITAHUW UCCIEAYEMOM XNOKOCTU Ha roperike AaHHOro AnamMeTpa.

25.4.3 3a cCKOpOCTb BbIFOPAHWUSI WCCNEAYEMOW >KWMAKOCTU MNPUHMMAKOT CKOPOCTb BbIrOpaHusi B
TypbyneHTHOM pexume, Bblumcnsemyto no popmyne (20.9).

25.4.4 CxopumocTb MeToaa [8] npu foBeputenbHOM BEpoATHOCTUN 95% He aormkHa npesbiwatb 15%.
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25.4.5 BocnpousBoguMMocTb MeToda [8] npu goBepuTenbHoW BepoATHOCTM 95% He pormkHa
npesbiwatb 23%.

25.5 OchopmMmrieHne npoToKosa UcnbITaHUMn
Ycnosust 1 pesynbTaTbl UCMbITAHUA PErMcTpupyloT B MNpOTOKone, hopma KOTOporo npusegeHa B
npunoxexunn .

25.6 TpebGoBaHus 6e3onacHOCTH
YCTaHOBKY 4nsi onpeferieHns CKOpoCTH BbIropaHns XXUAKOCTU cnefyeTt NoMeLaTh B BbITSHKHOM LIKad.
Mpu paboTe C TOKCUYHBbIMW BeLleCcTBaMM HEOOXOAMMO MPUMEHSITb COOTBETCTBYHOLIME MHOUBMAOYAmNbHbIE
cpencTtea 3awmTtbl. Pabodyee MecTo onepatopa OOMKHO YL4OBNETBOPATb AENCTBYOWMM TpeboBaHMsAM Mo
3anekTpobe30nacHOCTN N caHUTapPHO-TMrMeHn4ecknm TpedosaHusam B cooteeTcTBumM ¢ FTOCT 12.1.005.

26 MeTopn akcnepuMmeHTanbHoOro onpeaeneHns CNOCOO6HOCTU B3pbIBaTLCA U FropeTb Npu
B3aMMOAEeNCTBUMN C BOAOW, KNCNOPOAOM Bo3Ayxa U ApyrumMu BellecTBaMu

26.1 OcHOBHbIE MOJIOXEHUA

Hactosawmn ctaHgapT ycTtaHaBnuBaeT TpeboBaHMs K MeToay onpefeneHns crocobHOCTU B3pbiBaTbLCA
1 ropeTb Npy B3aMMogencTB1UN C BOAOW, KUCITOPOAOM BO3adyxa 1 ApYrMMU BeLLEeCTBaMMU.

CywHocTb MeToda onpefeneHus cnocobHOCTU B3pbIBaTbCsl M FOPeETb NPW B3aUMHOM KOHTaKTe
BELLECTB 3aKM4YaeTcs B MeXaHW4YeCKOM CMeLUVBaHUM UccregyemMbliX BellecTB B 3a4aHHOW nponopumm u
OLeHKe pesynbTaToB UCMbITaHUS.

[aHHble 0 cNOCOBHOCTM BELLECTB B3PbIBATLCA U FOPETb NPY B3aMMHOM KOHTaKTe MPUMEHSATCA Npuy
onpegeneHMn Kateropum MNOMELLEHW NO B3PbIBOMOXaPHOMW M NOXAPHOW OMacHOCTW B COOTBETCTBUM C
TpeboBaHMAMN HOPM TEXHOMOMMYECKOro NPOEKTUPOBaHMS; Npu Bblbope Ge3onacHbIX YCNoBUI NpoBeAeHUs
TEXHOMOMMYECKMX MNPOLIECCOB WU YCMOBUMA COBMECTHOTO XPaHEHWs W TPaHCMOPTUPOBAHUSA BeLLeCcTB WU
MaTepuanos; Npu BbIGOpe NN HasHa4YeHUN CPEACTB NOXapOTYLLEHUS.

26.2 UcnbiTaTenbHOe 06opyaoBaHue
McnbiTaTensHoe 0OOpydoBaHWE, MpUMEHsieMOe Ans  onpedeneHuMs  CnocobHOCTM  BeLecTB
B3pbIBaTLCSA M rOPeTb Npu B3aMMOAENCTBMM C BOAOW, KUCIOPOAOM BO3dyXa M APYr C APYroM, BKNOYaeT B
cebs cnepylowme arNeMeHTbI.

26.2.1 TepmocTaT (3NEKTPUYECKUA CYLIWMbHBIA LWKad) BMECTUMOCTbIO HE MeHee 2 OM 3 ¢

TEPMOPErynaTOpOM, NMO3BOMSALLMM NOAAEPXKMBATL MOCTOSIHHYIO TemMnepaTtypy paboyel 30HbI B AnanasoHe
ot 25 go 100°C ¢ norpeluHocTbio He 6onee 1°C.

26.2.2 TepmoanekTpunyeckne npeobpasoBartenv CpeaHeMHEPLNOHHbIE.

26.2.3 PeakuMOHHbIe cocyabl U3 KOPPO3MOHHO-CTOMKOro Matepuana (Hanpumep, dapdopoBblie TUMK
anameTtpom 50 mm).

26.3 Obpas3ubl ANA UCNbITaHUN
YcTaHaBnmMBalT COOTBETCTBUE UCCIEAYEMbIX BELLECTB NAaCNOPTHLIM AaHHbIM.

26.4 NMpoBeaeHue UCNbITaHUA
26.4.1 TlMpegBapuTenbHble WUCMbITAHMS BELWECTB Ha CMOCOOHOCTb B3pbiBaTbCA WM TOpeTb Mnpwu
B3aUMOAEWNCTBUM Apyr C OPYroM MpOBOAAT MyTeM KOHTaKTa Kannw, KpucTtannvka wnv HebonbLioro
KOnMyecTBa MOPOLLKOOOPA3HOro BeLlecTBa C TakMM >Ke KONMYECTBOM [PYroro BeLlecTBa WNu nogadven

HECKOJTbKMX Kanersib O4HOro BeLecTBa Ha n3bbITo4HOE Konm4ecTBo (40 1 cm 3 ) APYroro BeLlecTsa.

Ecnv npy 3TOM npouMcXoauT 3SHEpPrMyHoe B3aumogencTBue (B3pbiB WM CaMOBOCMI@aMEHEHME)
BELLIECTB, TO Takue BellecTBa ABMATCA HECOBMECTUMBIMU.

26.4.2 Ecnun npu KOHTaKTe MarblX KONMYECTB BELLEeCTB HE MPOUCXOAUT aKTUBHOMO B3aUMOAENCTBUS,
TO B MOCMAEQYWNX WUCTBITAHNAX WCCNEeayT [ABYXKOMMOHEHTHbIE CMECUM WCMbITYEMbIX BELLECTB B

cooTHoLeHnn 10:10, 2:18 1 18:2 cm3  (06LLMM o6beMom 20 cm?).

26.4.3 OG6pasubl wnccnegyemblx BELWECTB MOMELLAlT B OTAENbHblE PEaKUMOHHBIE COCYAHI,
yCTaHaBMNMBalOT NX B TEPMOCTAT C 3afaHHOW TEMMNepaTypon NCMbITaHUA U BbiAEPXKMBAIOT B TeyeHne (40+10)
MWH 0O BblpaBHMBaHUS TeMnepaTtyp nccnegyembix BELWECTB U paboyen 30HbI TepMocTaTa (OLeHMBaeTCcs Mo
nokasaHUsIM TEPMO3NEKTPUYECKNX NpeobpasoBaTenen: ABa U3 KOTOPbIX U3MEPSAIOT TeMnepaTypbl B LIEHTPE
06pasLoB nccnegyeMbix BELLECTB, TPETUM - TeMnepaTypy paboyen 30Hbl TepmMocTaTa).

26.4.4 3a TemnepaTtypy UCMbITaHUSA MPUHUMAIOT MOKa3aHMsA TEPMO3TIeKTpUYecKoro npeobpasoBarens,
N3MepsIoLLLEro TeMnepaTypy paboyen 30HbI TepmocTara.

26.4.5 lNocne BblpaBHMBaHWA TemnepaTyp obpa3uoB 1 paboyen 30HbI TepMocTaTa, pasHuua Mexay
KOTOpbIMW He OOrkHa npesbiwaTe 3°C, cMelmnBalT UccrnegyemMble BeLecTBa B OQHOM U3 peakUUOHHbIX
COCy[noB.
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26.4.6 VicnbiTaHMe BeLecTB Ha CNOCOBHOCTb B3pbiBaTbCA M rOpeTb Mpu B3aMMogeNcTBUMM OpYr C
OpYyroMm AnuTca He MeHee 2 u.

26.4.7 [Ins Kaxxgon cMecy NPOBOAST MO TPY UCMIbITaHUA NpU Kaxaon n3 temnepartyp: 25, 50 n 100°C.
TemnepaTypa MUCNbiTaHUs He OorkHa ObiTb paBHOW TeMrepaType W3MEHEHWUst arperaTtHoro COCTOSIHUSI
BelllecTBa.

26.5 OueHka pe3ynbTaToB UCTbITAHUN

26.5.1 Ecnu 3a Bpems He MeHee 2 4 TeMnepaTypa CMECcH B KaX40M MCNbITaHUM YBENUYUTCH He bonee
yeM Ha 5°C, TO BellecTBa CYUNTaOT COBMECTUMBIMU CTOMKM 3pEHUsT NOXKapHOW 6e30MacHOCTU 1 AonycKaeTcs
NX COBMECTHOE XpaHeHue.

26.5.2 Ecnu TemnepaTtypa cMecu TBepAbIX BeLLEeCTB X0Ts Obl B 04HOM MCMbITaHUK yBenuyuntca bonee
Yem Ha 5°C, TO ANsl OKOHYaTernbHOro BbIBO4A O COBMECTUMOCTU BELLECTB ONpPeaensioT YCroBUsS TENNoBoro
CaMOBO3ropaHust AaHHOW CMeCH.

B cnyyae BbisiBneHuWs CNOCOGHOCTM [AHHOW CMEeCUM K TEennoBOMY CaMOBO3rOpPaHUK0 CYUTalT
HeJonyCTUMbIM COBMECTHOE XpaHeHWe nccrnegyemblx BeLwecTB.

26.6 OchopmneHne NpoToKosa UCnbITaHUN
YcnoBus M pe3ynbTaTbl UCMbITAHWIA PErncTpUpYOT B MpoTokone, cdopma KOTOporo npusedeHa B
npunoxeHun X.

26.7 TpeboBaHuMAa 6e3onacHOCTH
B3anmogencTeme HeKoTOopbIX BeLecTB MOXeT bbiTb BypHbIM unn Aaxe B3pbIBOOMACHbLIM, MO3TOMY
npy npoBeAEHUN MWCMbITAaHUA Heobxoaumo cobnogaTbe 0COOYH OCTOPOXHOCTb UM PYKOBOACTBOBATHCA
COOTBETCTBYIOLLEN AOKYMEHTaUMeN No TexHUke 6e30nacHOCTH, yTBEPXKOEHHON B YCTAHOBIEHHOM NOpsiAKe.
TepmocTaT cnefyeT ycTaHaBnvBaTb B BbITS)XKHOM LWkady. Paboyee mecTto onepaTtopa OOSMKHO
YOOBMETBOPATb CaHUTapHO-TMrneHmndeckum TpedosanHuam no FOCT 12.1.005.

27 MeTop 3KCnepuMeHTarlbHOro onpeaerieHus TeMmnepaTypHbIX Npeaenios pacnpocTpaHeHUs
nnamMeHu No NapoBO3AYLHbLIM CMECAM

27.1 OCHOBHbI€ MOJI0XKEeHNA

Hactoawmn ctanHgapT ycTaHaBnuBaeT MeETOA4  onpedeneHns  TemnepaTtypHbiX — npegenos
pacnpoCTpPaHEeHUsi NNamMeHn - FOPHYMX KUOKOCTEN, XMOKOCTEN, KOTopble codepXaT CyCcneHAWpPOBaHHbIe
TBepAble BELLEeCTBa, >KWOKOCTEN, CKMNOHHbIX K 0Opa3oBaHMIO MMEHKM Ha MOBEPXHOCTW B YCIOBUSX
UCMbITaHWS, XXUAKNX, BA3KKX, a Takke TBepAbIX M NacToobpasHbIX BELECTB, NNaBALWLMXCS U padKmKaloLLmMXCcs
B YCIOBUSX UCTbITAHWS.

MeTtoa peanusyeTcsa B ananasoHe temnepatyp oT MuHyc 50°C go nntoc 300°C n He npumeHum ans
UCMbITaHWS NONMMMEPU3YIOLLIMXCS NPY HarpeBaHun, rMapoNmn3yLNXCs 1 BbICTPO OKUCAAOLMNXCS KUAKOCTEN.

3HavyeHns TemnepaTypHbIX NPEeAernoB pacnpocTpaHeHUs NiiameHn UCMOoNb3yTCA NPy onpeaeneHun
rpynnbl roproyecT BellecTBa M MaTepuvana, npyv pacyete MoXapoB3pblBOGE30NnacHbIX TemnepaTypHbIX
pexMMoB paboTbl  TexHomormyeckoro obopyaoBaHUsA, MNPOLECCOB  TPaHCMOPTUPOBKM,  XPaHEHUs,
NCMNOMb30BaHNA 1 yTUNN3auun, ANs pacyeTa KOHLUEHTPaLMOHHbIX NPeaernoB pacnpoCTpaHeHUs nraMeHu, a
TaKke npu paspaboTke MeponpuaTUA Nno ObecrnevYeHuo MNoXapoB3pblBOGE30NACHOCTN OOBLEKTOB B
COOTBETCTBMU C TPEOOBaHUAMN AENCTBYIOLLMX HOPMATMBHO-MPABOBbLIX AOKYMEHTOB.

3Ha4yeHns TemnepaTypHbIX NMPeaenoB pPacnpoCTpaHeHUs NiamMeHn criegyeT BKIoYaTb B TEXHUYECKYHO
OOKyMeHTauMio (B TOM 4ucre nacrnopTa, TEXHONOrMYecKMe pernameHTbl) Ha BellecTBa U mMartepwvarnbl,
obpalaemMble B TEXHOMOMMYECKNX MPoLeCccax, a Takke UCNornb3yeMble Ans AKCniyaTaumm o6 beKToB.

27.2 UcnbiTaTenbHoe obopyaoBaHue

27.2.1 Ona ucnbiTaHW MPUMEHSIIOTCA NpyMbOopbl AN NONyaBTOMATMYECKOrO WM aBTOMAaTUYECKOro
onpeaeneHns TeMnepaTypHbiX NpedenoB pacnpoCTpaHEeHWs NiameHw, fallme pesynbTatbl B npegenax
OOMyCKaeMbIX pacxoXaeHun no HactoswemMy metoay. Mpubop BknoyaeT B cebs cnegyolmne anemMeHTbI.

27.2.2 PeakumoHHbIn cocyn (CM. pucyHOK 27.1) HapyXHbiM AuvameTpoMm (65+2) mMm c Tpems
roprioBUHaMM U3 TEPMOCTOMKOrO CTEKNa M BbICOTOM A0 HUXXHErO0 OCHOBaHMUS ropsioBvH (1255) mm.

27.2.3 TepmocTaTt, obecneynBaoLLnii BO3MOXHOCTb HarpeBa Unmn OXnaxgeHnsl peakumoHHOro cocyaa
B AManasoHe Temnepartyp ucnbiTaHni oT muHyc 50°C pgo nmoc 300°C, ¢ okowkom Anst HabnwogeHusa 3a
BOCMITaMEHEHVEM B PEAKLMOHHOM cocyae (Mpy OTCYTCTBMU AATYMKA BOCMITaMEHEHMS).

MpumevaHne - [Ona npoBedeHVMs WCMbITaHUA MNpu TemnepaTtypax npobbl Hwke TemnepaTypbl
OoKpyXalLen cpefbl Ans OXNaXAeHWUs1 PeakLMOHHOro cocyga MOMUMO TEXHUYECKUX CrMocOO0B MOXHO
MCMNomnb30BaTh OXMaxaarLlyo 6aH, cogepX)allyto CMeCb fba C XJIOPUCTBIM HATpUEM, NMBO aueToHa unu
3aTaHona C CyxvmM IbAOM, MO0 rekcaHa C XXMUOKMM a30TOM. PeakUMOHHbIM cocyn OOIMKEH ObITb MOrPY>XeH B
oxnaxgaroLlyto 6aH0 40 OCHOBaHMWS FOPJIOBYH.
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1 - TepmocTarT; 2 - TepMoKamepa; 3 - KpbllLika TepMOKamepbl; 4 - peakumoHHbIN cocya; 5 -
anekTpoHarpeBaTtenu; 6 - npobka c anekTpogamu; 7 - npobka ¢ knanaHow; 8 - npobka ¢ namepuTenbHLIMK
TepmonpeobpasoBaTtensamu 9; 10 - CMOTPOBOE OKHO TepmocTaTa
PucyHok 27.1 - PeakunoHHbIN cocyq

27.2.4 /AICKpOBOW UCTOUHMK 32XKUraHUS € aHeprmen MolHocTblo (5+1) X, BblaensieMon B pa3psigHOM
npomexyTtke 3a BpeMsi 1 C. VICKpOBOM NPOMEXYTOK MEXAY Sf1eKTpogamMu OOSMKeH cocTaenAtb (5+1) mm.
OnekTpoabl  3aXuraloLlerocs yCTPOWCTBa [AOMXKHbl — pacnonaratbCqd B LEHTPe NapoBO3AYLLIHOMO
npocTpaHcTBa.

MpumevaHne - [ns BewecTtB, napbl KOTOPbIX HE BOCMMIAMEHSIOTCA OT MWCKPOBOrO MWCTOYHMKA
3aKUraHus nnu cogepxat 6onbLIoe KONMYECTBO BOAbI, MPUMEHSIOT HarpeBaemyto cnvparnb [M3 HUXPOMOBOW
nposonoku guametpom 0,3 MM 1 annHon 300 MM; BHYTPEHHUI AnameTp cnvpanu (5+1) Mm], pasmeLLaemyro
B MecTe pa3psiAHOro npomexyTka. Temnepartypa Hakana cnupany ot 1000 go 1200°C, Bpemsi Bbixoda Ha
pabouyto Temnepatypy - He 6onee 4 c.

27.2.5 TepmoanekTpuyeckne npeobpasoBaTenu € MakCcMMarnbHbIM AMaMeTpoM paboyero cnasi He
bornee 1 MM [Ons m3MepeHus TemnepaTypbl WCCregyemMon >XMOKOCTM WM MapOBO3QYLUHOW CMecu C
norpewwHocTelo He Gonee 1°C wnn pgpyrve uv3mepuTenu TemnepaTypbl C MOrPeLHoCTb0 He 6onee
yKasaHHoW.

27.2.6 YCTpOMCTBO AN NPOAYBKU PEaKLMOHHOIO cocyaa BO34YyXOM W KranaH cbpoca mM3bbITOYHOro
OaBreHus.

MpumeyaHue - B ka4yecTBe KnanaHa JonyckaeTcsa UCMomnb30BaTh MNMOCKY Wwandy nnm wap mMmaccon o
6 I, NpuKpblBalOLWME BbLIXOQHOE TOPMO cocyga TONMbKO 3a CYET CBOEro Beca, 4To obecneymBaet
noaaepkaHne B cocyge atMocqepHOro AaBreHUst NpyY M3MEHEHUN TeMNEPaTypPbl UCMbITAHUNA.

27.2.7 Kpome annapata lNeHckn-MapTeHca npu ncnbITaHnsX UCNONb3YOT criegyroLime npuoops:

- TanlMep C NOrpeLUHOCTLI0 He Bonee 1 ¢ Ansi KOHTPONst BPEMEHWN TEPMOCTaTMPOBaHNS;

- BapomeTp C NOorpeLlHOCTb0 n3MepeHus He 6onee 0,1 kla.

27.3 NoaroToBka o60pynoBaHuUs
27.3.1 Annapat ycTaHaBnMBalT Ha YCTONYMBOWN FOPU3OHTaNbHON NOBEPXHOCTMU.
27.3.2 VcnbiTaHMs nNpoBOAAT B MNOMELLEHMM, OOCTAaTOMHO 3aTeMHEHHOM Ans HabniogeHun 3a
BOCMIaMEHEHVEM B PEAKLMOHHOM cocyae.
27.3.3 Tpu nogrotoBke npubopa K NPOBEAEHUIO UCMbITaHUIA BbIMOMHST MHCTPYKLMU M3rOTOBUTENS
Mo NpoBepke, KanMbpoBKe M aKCnyaTaumm.
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27.3.4 MNpurogHocTb Npubopa k paboTe NPOBEPSAIOT MO UCMbITAHMAM AoAeKaHa (C|2H2(, , YNCTOTOM He

mMeHee 99%), TemnepaTypHble MpPeferibl KOTOPOro AOSMKHbI COCTaBMATb: HWKHUA - (7913)°C, BepxHWiA -
(11915)°C.

27.4 O6pasubl ANA UCNbITaHUNA

27.4.1 O6pasLpbl XpaHST B MIOTHO 3aKPbITON Tape, OTKPbIBasi TONbKO Ha KOPOTKOe BpeMs And otbopa
npo6bl AN UCNbITaHUA.

27.4.2 O6pasubl XUOKUX NpoaykToB neped oTbopoM npobbl ANA UCMbITaHWA crnedyeT nepemeluaTb
OCTOPOXHbIM BCTpsixuBaHmeM. Ob6pa3subl HeTENPOAYKTOB, coAepXKallme HepacTBOPEHHYIO BOAY, OOMKHbI
ObITb NpeaBapUTENbHO 06E3BOXEHDI.

27.4.3 Mepen otbopom npobbl ybexaalTcss COOTBETCTBMIO Uccneayemoro obpasua nacrnopTHbIM
AaHHbIM Ha BELLECTBO.

27.4.4 OG6Gpasubl TBEpAbIX, NacToobpasHbIX MPOAYKTOB, BA3KMX XXMOKOCTEW, TUMa NakoB, KPacok,
HedTAHbBIX M aHanOrMYHbIX NPOAYKTOB, BELLECTB, CKIMOHHbLIX K 00pa3oBaHuio B YCNOBUSIX UCNbITAHUS MITEHKU
Ha NOBEPXHOCTU (Janee - BA3KMX BELLECTB), NpeBapuTenbHO HarpesaroT 40 JOCTAaTOYHOW TeKy4eCTu.

27.4.5 Tlpegnonaraemble 3Ha4YeHUs1 TeMmmnepaTypHbIX MpegenoB pacnpocTpaHeHUs nrnameHu
NMPUHMMAIOT MO MMEILMMCA CMNpPaBOYHbIM AaHHbIM NMO0 onpedensioT pacdeToM B COOTBETCTBMU C
npunoxennem L. TNpegnonaraemoe 3HadeHWe [Ons HWKHEro TemnepaTypHoro npegena obpasua
JornyckaeTca nNpuMHUMaTb, UCXOAS U3 ero TemnepaTtypbl BCMbIWKM B 3aKpblTOM TuUrne (ans cMecen - no
OaHHbIM AN KOMMOHEHTa C HaUMeEHbLLEN TeMNepaTypon BCMbILLKM).

27.5 NMpoBeaeHue ucnbiTaHus

Mpoba obpasua nomeLwlaeTcs B HErEPMETUYHO 3aKPbIThbI PEaKLUUOHHLIN COCYA, KOTOPbIA HarpesaroT
0O onpederneHHoW TemnepaTypbl C MOCMeAylLWUM TepMOoCTaTMpPOBaHWMEM Ha BpeMsi LOCTUXKEeHUs
TEPMOANHAMNYECKOTO PABHOBECUSA MEXAY >XMOKOW WM napoBon paszamm obpasua. 3atem C NOMOLLbO
MCTOYHUKA 3aXXuraHna npoBoAAT UCMbITaHME Ha BOCM1aMeHeHune I'IapOBO3,D,yLIJHOI7I CMecHn n ycrtaHoBlieHune
dakTa Hanuunst N OTCYTCTBUSI PACMNPOCTPAHEHMUS MIIAMEHN OT UCTOYHUKA 3aXKMraHus no BCemy obbemy
cocyna. iameHsas Temnepartypy MCMblTaHWs, HAXOOAT Takue ee 3HavyeHus1 (MMHUManbHOe U MakcUMarnbHoe),
Npu KOTOPbIX HACLIWEHHbIN Nap obpasyeT ¢ BO3QYXOM CMECb, CMOCOOHY0 BOCNNAMEHATHCS OT MCTOYHMKA
3aXWUraHus N pacnpocTpaHaTb Nramsa B 06beme peakuMoHHOro cocyaa.

27.51 B uucTtbin Cyxon peakuuoHHbI cocyn 3anmBaiT (70+2) cm 3

XUOKOCTW.
27.5.2 B ropnoBuHax peakuMOHHOro cocyda YCTaHaBIMBAlOT: WUCKPOBOM WCTOYHUK 3aXXUraHus,
WCKPOBOMN MPOMEXYTOK KOTOPOro AOMMKEH HaxoOMTbCA B LEHTPe MapoBO3QYLUHOrO MpOCTpaHCTBa COCYAa;
OBa TEpPMO3NEKTpUYecknx mnpeobpasoBaTens TakuMm o0pas3om, 4ToObl paboumii crnam OOHOro M3 HKX
HaxoaWmncs B LEHTPe Cros XXMOKOCTW, a pabo4vmin cnam gpyroro - B LeHTpe NapoBO34YLLHOMO NPOCTPaHCTBa;
npucnocobnenne Ans NnpogyBkM COCyaa BO3AYXOM U krnanaH ans cbpoca n3bbITOYHOro gaBneHus.

PeakumoHHbIN cocy nomeLlaT B TepMocTarT.

27.5.3 Tlpun onpegeneHnn HWXHEro 3HadyeHus TemnepaTypHOro npegena Ans nepsBoro UCnblTaHMs
yCTaHaBNMBalT Temnepatypy TepmocTtata Ha 10°C MeHblle ero pacyeTHOro 3HauyeHust UM 3HayeHusi
TemnepaTtypbl BCMbIWKA B 3akpblToM Turne. [py onpegeneHun BEpXHEro 3Ha4YeHus TemnepaTypHOro
npegena Ans nepBOro WCMbITaHUSA YyCTaHaBnvBalT Temnepatypy Ha 15°C Gonblue ero pacyeTHOro
3HayeHnss unu Ha 50°C 6Gonblle 3HAYEHMS HIWKHEro TeMnepaTypHOro npegena, onpegeneHHoro
3KCMEepUMEHTaIbHO.

MpumeyvaHue - MNonbiTka 3aXMraHMs CMecu npu TemnepaTypax, HaxOoOsAWMXCS B AManasoHe Mexay
HWXXHUM N BEPXHUM 3HAYEHWEM TEMMNEPATYPHbIX NMPEAESIOB MOXET MPUBECTU K 3HAYUTENBbHOMY MOBbLILLEHWIO
OaBIEHUs MpU CropaHMM MapoBO3OYLUHOW CMECU W, KaK CreAcTBue, MPMBECTM K paspylleHuio (B3pbiBy)
cocyna.

27.5.4 BkntovatoT TepmocTaT. [Npyn gocTmxkeHnn 3agaHHOW TemnepaTtypbl UCMbITAHUS peakUMOHHbLIN
cocyn € vccnegyembiM 0b6pasLoM TEPMOCTaTUpPYOT B TeyeHve oT 12 o 15 MuH Ansd yCcTaHOBIEHWs
TEPMOANHAMNYECKOTO PaBHOBECUS MEXIY XMOKOW U NapoBo3yLUHON dbazamu BHYyTpu cocyda. [pu aTtom B
TEYEHNE BCEr0 BPEMEHM TEPMOCTATMPOBaHMA pas3HULa Mexgy 3a4aHHOW TemnepaTypoyd UCMbITaHus |
TemnepaTtypon Xuakon gasbl obpasua, a TaKke Mexay TemnepatypaMu XUOKOW M NapoBO3AyLIHON asbl
He gorkHa npeBbiwaTth 1°C.

3a TemnepaTypy MCNbITaHUsi MPUHUMAOT OKPYINIEHHOE OO LENoro Yucna 3HavyeHue Temnepartypbl
»Xuakon dasbl.

27.5.5 TlpoBoasaT uCMblTaHWE Ha BOCMNaMEHeHWe MapoBO3AYLWHOM CMECW, BKIHYas WMCTOYHMK
3axuraHus Ha 1 ¢ nnbo HarpeBaemMyto crnvpans Ha 4 C.

27.5.6 Hanuune BocnnameHeHWst NapoBO3AYLUHON CMECU OLEHWBAaOT BU3yaribHO UMM C MOMOLLBIO
Aatyuka. 3a pacnpocTpaHeHne NraMeHn NPMHUMAOT BOCMIaMEHEHME NapoOBO3aYLLHOM CMECU OT UCTOYHMKA
3aXuraHus 4o O0KOBbIX CTEHOK M BEPXHEN YacTU peakLMOHHOro cocyaa.

27.5.7 Ecnn npu wuCnbiTaHUM Ha BOCMNNaMEHEHWe MOonyyYeH oTpuuaTenbHbld pesynbTaTr, To

nccnegyemoro obpasua
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TemnepaTtypy CneayloLLero UCNbITaHNS NpU onpegeneHun HWKHEro npegena yeenvumealoT He Boree yem
Ha 5°C, npu onpegeneHun BeEpXHEro npeaena - ymeHbLLaT He 6onee 4yem Ha 5°C.

Ecnu npu ucnbiTaHMM Ha BOCNMaMeHeHue MNOoMyyYeH MONOXUTENbHbIM pe3ynbTaTt, TO TemnepaTypy
CrneayLwero UcnbiTaHus Npy ONpPeAeneHnn HWXKHEro npegena ymeHblatT He Goree yem Ha 2°C, npwu
onpeaeneHMn BepxHeEro npegena - yBenuuMBakT He Gonee 4yeM Ha 2°C, noka He HaxoAsT OBa TaKux
3Ha4YeHust TeMnepaTypbl C pasHuLen He 6onee 2°C, Npy 0QHOM U3 KOTOPLIX MPOUCXOAUT BOCMNIIAMEHEHUE, a
npw Opyrom - oTkas.

27.5.8 Tlocne Kkaxgoro WCNbITaHUS Ha BOCMMaMEHEHWE He3aBMCUMO OT €ero pesynbTaTos
peakUMOHHBIA COCyZ NPOAYBAOT BO3AYXOM C YMEPEHHOW CKOPOCTbIO NMOTOKa, obecneunBas oOMeH BO3gyxa
He MeHee TpexKpaTHOro o6beMa NapoBO34YLLHOMO NPOCTPAHCTBA cocyaa.

Ecnn uccnegyemas XMOKOCTb SIBHO MEHSIET CBOM (pu3MYECKMe CBOWCTBA MMM BHELUHWA BUA, TO
nocneayLme ucnbiTaHms HeobxoanMMo NPOBOAUTL C HOBbIM 06pasLoMm.

27.5.9 Tlpu oTCyTCTBMM BOCMNMaMEHEHUs MapoBO3AYLIHON CMECH WUCMNbITaHWA MpekpawiaT npu
OOCTDKEHUN TemnepaTypbl KUMEHUS UCCRedyeMON >XMAOKOCTM WNU ee KOMMOHEeHTOB. [lpyn oTcyTcTBUM
HWKHEro npegerna pacnpocTpaHeHust NNamMeHu UCNbITaHUA MO OnpefeneHuto BepxHero npegena He
NPOBOASAT, CYMTAs €ro OTCYTCTBYHOLLMM.

27.6 OueHkKa pe3ynbTaToB UCMNbITaHUI
3a TemnepatypHble Npeaensl pacnpocTpaHeHUs NnaMeHn NPUHUMalT cpeaHee apudmeTnyeckoe He
MeHee Tpex nap onpeferneHvnin Ha BOCNaMeHeHNe 1 0TKas, NoMyyYeHHbIX Ha Tpex obpasuax uccneayemon
XKMOKOCTU, C NOMpaBKoM Ha aTtMocdepHoe AaBreHue, N OKPYrNeHHOe [0 Lenoro Y1cra, BbIPaXeHHOro B
rpagycax Llenbcus.
CxogumocTb U BOCMPOU3BOAUMOCTb MeTOAO0B [8] Npy AoBepUTENLHON BEPOSATHOCTU 95% HEe OO0MKHbI
npesblWaTh 3HAa4YEHUI, yka3aHHbIX B Tabnuue 27.1.

Monpasky ( Af ) Ha aTmocdepHoe aasneHue, °C, BbIYUCAAT No hopmyne

At=027-(1013-p,), (27.1)
roe [P, - aTmMmocdepHoe aaenexue, kila.
Tabnuua 27.1
BewecTtBO Honyckaemble pacxoxaeHus, °C
CXOOAUMOCTb BOCMPOM3BOANMOCTb
Xumunyeckme opraHM4eckue BeLECTBa U HePTENPOOYKTHI 6 8
TexHn4ecKkne cMecu 1 peakuMOoHHbIE MacChl 9 15

27.7 OchopmneHne NpoToKosia UCNbITaHUMN

Ycnosust M pesynbTaTbl UCMBbITAHUA PErNCTPUPYIOT B MPOTOKONe, hopMa KOTOPOro npvBegeHa B
npunoxeHun L.

[MpoTokon ucnbiTaHWsa OOIMKEH coaepXKaTh:

- HaMMeHoBaHVe n agpec nabopaTopun ¢ ykasaHnemM SJOKYMEHTa akkpeauTauum;

- yKasaHMe O MapKke W Tune annapata M obopygoBaHMs, HanMMyuu atTecTata METPONorM4eckom
MoBepKY;

- MOrHoe HaMMEHOBaHWe uccnegyemoro obpasua, coctaB UM (PU3NKO-XUMUYECKME CBOWCTBA,
pesynbTaTbl BXOAHOINO KOHTPOSS;

- JaTy M yCroBusl NPOBEeAEHMs UCNbITaHWA (TemnepaTypa, aTMOCepHOEe AaBMEHVE U BNAXHOCTb B
nabopatopun);

- CKOpPPEKTUPOBaHHbIE HA aTMOC(EepHOe AaBMneHne pe3yrbTaTbl UCMbITaHWUI;

- XapakTepHble 0COBEHHOCTN NMPOBEAEHUS UCTbITAHWUIA;

- ®O onepaTopa u pykoBoguTensa nadopatopun.

27.8 TpeboBaHusi 6ezonacHOCTU
Mpubop A[na onpedeneHnss TemnepaTypHbIX NPEOEnoB pPacrnpoCTpaHEeHWUsT NinaMeHn cnegyet
yCTaHaBNuBaTb B BbITSXKHOM LWKagy. Paboyee mMecTo onepaTtopa AOMKHO YOOBMNETBOPSTL AENCTBYHOLLMM
TpeboBaHMAM MO 3neKTPo6e30nacHOCTU U CaHUTapPHO-TUMMEHNYECKUM TpeboBaHMAM B COOTBETCTBUM C
FOCT 12.1.005.

28 MeTop, JKCNnepunmMmeHTanbHOro onpeageneHusa temMmnepartypbl BocnyiaMeHeHusA XngKocrten
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28.1 OCHOBHbI€e NONOoXeHus
MeTon peanusyoT B guanasoHe Temnepatyp oT MuHyc 15°C go nmtoc 360°C n He npumeHsoT ans
NCMNbITaHWSA NONMMMEPU3YIOLLIMXCS NMPU HarpeBaHUM, rMapPONm3YLLNXCA 1 ObICTPO OKUCIAOLMNXCS XUOKOCTEN.

28.2 UcnbiTaTenbHoe o6opyaoBaHue
TemnepaTypy BoOCMnamMeHeHus1 onpegensioT B npubopax, nNpYMeHsieMblX 8  onpegeneHust
TemnepaTypbl BCNbIWKM B OTKPLITOM Turne (cM. 30.2).

28.3 O6pasuybl 4na ucnbiTaHUU
MoaroToBka Kk ncnblTaHuam (cm. 30.3).

28.4 NMpoBeaeHue UCNbITaHUA
OnpepeneHve TemnepaTypbl BOCMNaMEHEHUSI MOXET OCYLLECTBATLCA Kak CaMOCTOATENbHO, Tak U
OLHOBPEMEHHO C TeMnepaTypow BCMbILWKM Ha TOM e obpasue B cooTBeTcTBUM ¢ 30.5.

28.5 OueHka pe3ynbTaToB UCMNbITaHUN
OueHka pesynbTaTtoB WCMbITaHUM npomu3BoantTca B cooTtBeTcTBuM c  30.6. CxogmmocTe MU
BOCMPOM3BOAUMOCTb pe3yrbTaToB He AOMKHA NpeBbIaTh 3Ha4YeHUI, Yka3aHHbIx B 30.6.2.

28.6 OchopmneHne NpoToKosa UcnbITaHUmn
YcnoBusi U pe3ynbTaTbl UCMbITAHWIA PErNCTPUPYIOT B MpOTOKone, opMa KOTOpPOro npuBegeHa B
npunoxeHun L.

28.7 TpeboBaHuAa 6e3onacHOCTH
Mpubop Ona onpegeneHus TemnepaTypbl BOCMNaMeHeHUs crieqyeT YyCTaHaBnuBaTb B BbITSXKHOM
wkadgy. Paboyee mMecTo onepatopa [JOMMKHO YAOBMETBOPATb [OEWCTBYHOWMM  TpeboBaHuMaM  No
anekTpobe3onacHOCTU U CaHUTapHO-TUrmeHmnyYecknm TpebosaHmam B cootseTcTBum ¢ FOCT 12.1.005.

29 MeTop aKkcnepuMeHTanbHOro onpeaerieHusi TemnepaTtypbl BCMbILWKW XXUAKOCTEN B 3aKPbITOM
TArne

29.1 OCHOBHbI€ MOJI0XKEeHNA

29.1.1 Hacroswumn craHgapT YyCTaHaBNMBaeT MeToh OnpedeneHus TemnepaTypbl BCMbIWKU B
annapate [leHckn-MapTeHca € 3aKpbITbIM TUITIEM - TOPKOYMX KUOKOCTEN; XUOKOCTEN KOTOpble copepxar
CyCrneHAMpPOBaHHbIE TBEPAblE BELLECTBA; XUOKOCTEMN, CKIMOHHbIX K 06pa3oBaHuio NNEHKU Ha NOBEPXHOCTY B
YCINOBUSAX MWCNbITAHWUS; XUOKWUX, BA3KUX, @ Takke TBepAblX M nactoobpasHbiX BeLLecTB, MMaBALWMUXCA U
pa3XmKaloLLMXCH B YCIOBUAX UCTIbITAHKS.

29.1.2 MeTop peanuayeTcs B AuanasoHe temnepatyp ot muHyc 50°C go nntoc 360°C n He npyuMeHnm
ONA  VCNbITaHUS MONMMMEPU3YIOLLMXCA MpPU  HarpeBaHuu, TMAPONU3YIOWMXCA W ObICTPO OKUCASOLLMXCA
KUOKOCTEN.

29.1.3 MeTtoga cooTtBeTcTBYeT [3]* B YacTy annapaTtypbl 3akpbITOro Turms NeHckn-MapTeHca, CKkopocTy
HarpeBaHusi obpasLa u NPOBEAEHUS UCMbITAHUS HA BCMbILLKY B 3aKpbITOM Turne (metog A), 3a UCKITHOYEHMEM
CKOPOCTM HarpeBaHus obpasua W MpoBeOeHWUs UCMbITaHWUs Ofs NacToobpasHbiX MPOOYKTOB U BA3KMX
BELLECTB.

* Moas.[3], [4], [6], [10] cm. pa3gen bubnuorpadus. - NpumedvaHue nsrotoputens 6asbl JaHHbIX.

29.1.4 3HayeHus TeMnepaTypbl BCMbILKA B 3aKPbITOM TUIME NCMOMNb3YTCA NPY ONpeaeneHnn rpynmebl
roproyecTv BeLlecTBa U martepuana, npu OnpeferneHvn KaTteropum MOMELLEHWI MO B3PbIBOMOXapHOW U
MOXXapHOW OMacHOCTW, MPU OLEHKE TMOXAapHOMW W B3PbIBOMOXAPHOM OMAcHOCTM 0bopydoBaHuUs U
TEXHOJTOMMYECKMX MPOLECCOB NMPON3BOACTBA, TPAHCMOPTMPOBKM, XPaHEHWs!, UCMONb30BaHUSA N yTUAN3auuu,
npu paspaboTke MepPONpUSATUI MO 0DECNEeYEeHN0 NOXapOoB3PbIBOGE30MNACHOCTN 0OBLEKTOB B COOTBETCTBUM C
TpeboBaHMAMMN OENCTBYIOLNX HOPMATMBHO-MPAaBOBbIX JOKYMEHTOB. 3HayeHWsi TemnepaTypbl BCMbIWKA B
3aKpbITOM TUMMe CregyeT BKMOYaTb B TEXHUMYECKYID [AOKYMEHTauumio (B TOM 4ucne nacropTa,
TEXHOJTOMMYECKME PErNaMeHThl) Ha BeELLecTBa U matepuarnsl, obpallaembie B TEXHONOMMYECKMUX NpoLieccax,
a TaKkke NCMnornb3yemMble AN 3KCnyaTauum 00 bEKTOB.

29.2 UcnbiTaTenbHoe o6opyaoBaHue
29.2.1 [Inga ucnbITaHM NpUMEHA0TCA annapartbl [NeHckn-MapTeHca ¢ 3aKpbITbIM TUMMEM A58 PYYHOro
WNKU aBTOMATMYECKOrO oOnpefdeneHvusl TemrepaTypbl BCMbIWKKW, Jalowue pesynbTaTtbl B nNpegenax
O0MyCKaeMbIX pacXxoXAEeHWIN MO HACTOSLLEMY METOAY.
MpyumeyaHue - MNpu BO3HUKHOBEHMM CMOPHbLIX Cy4aeB M pasHOrnacui no 3HavyeHusM TemnepaTypsbl
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BCMbILUKN B 3aKPbITOM TWrMne, nofyyYeHHbIM C MCMONb30BaHMEM aBTOMAaTUYECKUX anmnapartoB, yKas3aHHble
nokasartenu criegyeT onpeaennTb BPYYHYHO.

Annapartbl NeHckn-MapTeHca BknovaloT B cebs criegytoLme OCHOBHbIE 3MEMEHTDI.

29.2.2 Tuwrenb (cMm. pucyHok 29.1) Bbicotonm (55,9+0,1) MM, BHyTpeHHuUM auameTpoMm 50,8 mm,
BbIMOMIHEHHbIN U3 KOPPO3MOHHO-CTOMKOrO MeTansa, C ykasaTtenem ypoBHs 3arnorfiHeHus Ha rnybuHe 21,8 mm
OT BepxHero kpas Turns. Turenb CHabXeH XOPOLLO MPUrHaHHOWM KPbILIKOM C MeLuarnkown, OTKpbiBaroLLencs
3aCIOHKOMN U 3aXuraroLen ropenkon.

29.2.3 YCTpOWCTBO ANst HarpeBaHust TUrmns, obecnevmBatoLLee CKOPOCTb HarpeBaHus ot 5 Ao 6°C/MuH.

MpumeyaHne - HarpeBaHwe TurNS C TBepAbiMKW, nNacToobpasHbIMM NPOAYKTaMU U BA3KUMMU
XMUOKOCTAMW TUMA NaKoB, KPacoK, HETSHBIX M aHanorM4HbIX NPOAYKTOB MOXHO MPOBOAUTL B XXWMOKOCTHOM
GaHe [OCTaTOYHON TEMMOEMKOCTH, NMO3BONAOLLEN PEryNNMPOBaTh CKOPOCTb HarpeBa B 3ajlaHHOM peXuMe.

Ons npoBeadeHWs UCMbITaHUA NpY TemnepaTypax npobbl HWke TemnepaTypbl OKpyXalollen cpefbl
TUrenb oxnaxgarT. [MOMUMO TEeXHWYECKUX CrMOCOBOB OXNaXAEHWs MOXHO WUCMONb30BaTb OXMaXAaoLLyo
GaHlo, coaepallyto CMECh fbaia C XNIOpUCTbIM HaTprem, NMbo aueToHa UK aTaHona ¢ CyXum Nbaom, Moo
rekcaHa C XWMOKAM a30ToM. Turenb [JormkeH OblTb MNOrpyXeH B oOxnaxgawolwyw 60aHio [0 ypOBHS
ncnbITaTeNbHON NPOOLI BHYTPW TUIMS.

7 _/_,f-f"ff [— @ f—

1 - 3axuraroLlas roperika; 2 - 3acrnoHka; 3 - TepMOMeTP; 4 - MPYXUHHBIN MeXaHU3M; 5 - KPbILLKa; 6 -
MeLuanka; 7 - turenb; 8 - Wt T-hmnkcaTop KpbiLLKK
PucyHok 29.1 - Annapart lNeHcku-MapTeHca ¢ 3aKpbITbIM TUrNem

29.2.4 VcnbiTaTenbHasi ra3oBas roperika, uvetowas nnams B popme wapa guametpom (4,0+0,5) mm.
B kadecTBe rasa fgonyckaeTcsl MCMoNb3oBaHWE MPUPOAHOrO rasa (MeTaHa), a Takke nponaHa, OyTaHa.
JonyckaeTcs NpUMMEHEHWE 3NEKTPUYECKOrO UCTOYHMKA 3axuraHusa (pa3orpeBaeMon  MPOBOJSIOKM),
yCTaHaBMNMBAEMOW B HarpeBaeMOWN 4acTu 3aXWUraloLLero yCTpoONCTBa B OTBEPCTME UCTbITATENbHOM KPbILLKK
TaK Xe, KaK U 3aXXuraroLen ra3oBon ropesku.

MpumeyvaHue - Vicnonb3oBaHUe 3NEKTPUYECKOTO MCTOYHMKA 32KUMaHUSI B HEKOTOPbIX CIydasx MOXeT
AaTb pe3ynbTaThl, OTNIMYAOLWMECA OT MOJTYYEHHBIX MPU MCNONb30BaHUM rA30BON 3axuraroLlen ropenku. B
CMOPHBIX Cry4Yasix TemnepaTtypy BCMbILWKMA CregyeT onpefenstb BPYYHYH MpU UCMONb30BaHWM a30BOM
3axuraioLLlen ropernku.
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29.2.5 lMpu mcnbITaHUSAX MCNONb3YKT Creqywme cpeactsa UM3MeEpPeHUs M Npubopbl KOHTpoONs 3a
YCMOBUSAMM OKpY>KatoLLen cpeabl:

- TepmomeTpbl TMNoB TH 1-1, TH 1-2, TH-6 no NOCT 400 ¢ genexHvem Lwkanbl He 6onee 1°C vnu
OpYrve n3mepuTenn TeMnepaTtypbl C MOrPELLHOCTLIO He Bonee yka3aHHOW;

- CEKYHLOMEP C MOrpeLLHOCTLI0 He Gonee 1 ¢ Ans KOHTPOrS CKOPOCTU HarpeBaHUs XUOKOCTY;

- BapomeTp ¢ NorpeLlHoCTbo0 n3MepeHust He 6onee 0,1 klMa.

29.2.6 AnnapaT ycTaHaBnuBaloT Ha YCTONYMBON rOPU3OHTANbHON MOBEPXHOCTH.

29.2.7 WcnbiTaHnsi nNpoBoAsAT B MOMELLEHUMW, OOCTAaTOYHO 3aTEMHEHHOM [Ansi HabnwogeHus 3a
BCMbIWKOA N 6e3 ckBo3Hska. lMpu paboTe B BbLITSHKHOM LIkady CKOPOCTb ABWXKEHMSI BO3gyxa cneayet
noaaepxmeatb 6e3 co3gaHus 3aMeTHOro ABWXXEHUS Hag TUrMEM.

Mpumeyvanne - [Ona 3awuTbl annapata OT OBWKEHUM BO3dyXa pPeKoOMeHOyeTCs NpUuMeHeHune
TPEXCTBOPYATOro aKpaHa C LWMPUHOK CTBOPKM 460 MM 1 BbicoTON 610 MM.

Pe3ynbTaTbl UCMbITaHUA, NPOBEAEHHLIX B TabopaTtopun Nog TAron Unn B ApyroM MecTe, rge umeeTtcs
BbITSKKA, MOTYT ObITb HE BMOSTHE HAAEXHbI.

29.2.8 TlpM nogrotoBke pPy4YHOrOo WNKM aBTOMATUYECKOrO npubopa K NpPOBEOEHUO UCMbITaHWN
BbIMOSHSAIOT MHCTPYKLMM M3rOTOBUTENS NO NPOBEPKE, KanMbpoBKe 1 SKCnyaTauum.

29.2.9 AnnapaTtbl M MpPaBWUIbLHOCTL Pe3ynbTaTOB OMNpPeAerneHn MNpoBepslTCsa MO CTaHO4apTHbLIM
obpasuam [2]. AnnapaT NPUro4eH K UCMbITAHUIO U BbiAepKaHbl YCIOBWUSI UCMbITAHUS, €Crn MOSyYeHHbIN
pes3ynbTaT ofnpegeneHns TemnepaTtypbl BCMbIWKW CTaHOapTHOro obpasua He npeBbilaeT abcontoTHOM
MOrpeLLHOCTN ero aTTeCTOBaHHOW XapakTepuUCTUkK. MopsiAok NPpUMEHEHUsT CTaHAapTHOro obpasua N3noXeH
B MHCTPYKLUMM K CBUOETENLCTBY.

[na npoBepku annapaTtoB M MNpaBUNIbHOCTU pe3ynbTaToOB OMpeferneHMn Takke [ornyckaeTtcs
ucnonb3oBaTb  CepTUUUMPOBAHHbLIE  CTaHOapTHble ob6pasubl WM METOAWKW, NPeayCMOTPEHHbIE
COOTBETCTBYIOLLUMU NONOXEHNAMM [3].

29.3 Obpa3ubl ANA UCnbITaHUN

29.3.1 OB6pasubl XpaHAT B NAOTHO 3aKpbITOW Tape, OTKPbIBas TONbKO Ha KOPOTKOoe BpeMsi Anga otbopa
nNpo6bl ANs NCMNbITAHUA.

29.3.2 O6Gpasupl XMAOKMX NPOAYKTOB nepes oTbopom npobbl Ans UCMbITaHUSA cnefyeT nepemellaTb
OCTOPOXHbIM BCTpsAxuBaHneM. OBpasubl HePTENPOAYKTOB, cogepXalime HepacTBOPEHHYIO BOAY, AOMKHbI
ObITb NpeaBapuUTENbHO 06E3BOXEHbI.

29.3.3 lMepen otbopom npobbl ybexpatoTcsa COOTBETCTBUIO MCCnegyemoro obpasua nacrnopTHbIM
AaHHbIM Ha BELLECTBO.

29.3.4 OT6op npobbl Ana McnbiTaHUA NPOBOAAT Mpu Temnepatype obpasua He meHee Yem Ha 18°C
HWKe npegnonaraemMon TemnepaTypbl BCMbIWKM B 3akpbiToM Turne. [lpyu Heobxogumoctn obpasel
oxnaxgator.

O6pasubl TBEPALIX, MACTOO0Pa3HbIX MPOAYKTOB, BA3KMX XUAKOCTEN TUMNA NaKOB, KPpAcok, HEMTAHBLIX U
aHanorM4yHbIX MNPOAYKTOB, BELLECTB, CKMOHHbIX K 0Opa3oBaHWIO B YCNOBUSAX WUCMbITAHWUA MMNEHKU Ha
MOBEPXHOCTM (Qanee - BA3KMX BELLECTB), NpeaBapuTenbHO HarpeBalT A0 AOCTaTOYHOW TEKyyeCTu, HO He
bonee yem [o TemnepaTypsbl, kKoTopasa Ha 28°C Hwke npeanonaraeMon TemnepaTypbl BCMbILLKK.

MpumeyaHue - TemnepaTypy XUOKOCTHOM GaHW Npu onpeneneHunM TemnepaTypbl BCMbIWKA BA3KMX
BELLECTB YCTaHaBMMBaoT NpMMepHO Ha 5°C HKe npeanonaraeMon TeMmnepaTtypbl BCMbILLKM.

3HayeHne npegnonaraeMon TeMnepaTypbl BCMbIWKU XUAKOCTU B 3aKPbITOM TUIME MPUHMMAlOT Mo
MMEIOLLMMCS CMpaBOYHbIM [OaHHbIM (ONS CMecel - MO AaHHbiM A1 KOMMOHEHTa C HauMEeHbLUEN
TemnepaTtypown BCbILWKK), MO0 onpegensoT pacdeToMm B COOTBETCTBUM C NpuUroxeHnem 3, nmbo nposogaTt
npeaBapuTeNnbHOE UCMbITaHKE.

29.4 MNMpoBeaeHne UCTIbITAaHUN
29.4.1 Nccnepyembin obpasel, HanvMBalT B YUCTbIA CyXOW Turenb 0O MEeTKM (MpubnuantensHo 75

CM3 )KVID,KOCTVI). I"IpM HaMOMHEHMUN TUIMS Bbllle METKN U3BbITOK XXMAOKOCTU yoanatT NUNETKON Unu apyrmm

COOTBETCTBYKOLWMM npucnocobneHnem. [lpu nonagaHuM >KMOKOCTM Ha BHELWIHWE CTEHKU Turenb
ocBoboxaarT oT Npobbl M 3aHOBO MOIOT 1 cyLuar.

29.4.2 Turenb 3aKpblBalOT KPLILWKOW M ycTaHaeBnuealoT B annapaT. [lepen npoBedeHWEM Kaxgoro
HOBOrO UCMbITaHWS annapaT AOMMKEH MMETb KOMHATHYK Temnepatypy. B cooTBeTcTByloWMiA OepxaTenb
yCTaHaBMNMBaOT U3MEPUTESNb TeMNepPaTypsbl.

29.4.3 3axuratoT ra3oByto ropersky, perynvpys Hamnop rasa gns nofy4YeHus Ha KOHLe 3aKUraTesnibHoro
YyCTPOMWCTBa Wapa nnameHun guametpom (4,0+0,5) mm.

29.4.4 Bxno4aloT nepemMeluvBarollee yCTpoMcTBo, obecneunBasa yacToTy BpaweHus ot 90 go 120

MWH -1 . I'IpM ncnblTaHMn BA3KUX BELLLECTB OrpaHVILIeHVIVI Ha 4aCTOoTy BpalleHunA MeLllarnkm He BBOOAT.

29.4.5 BkniovaloT oborpeB npubopa M HarpeealT uccnegyemyro npoby co CKOpocTbio OT 5 Ao
6°C/mMuH. Tpy mcnblTaHMM BA3KMX BewlecTB (cM. npumedanne k 30.5.4) cKOpoCTb HarpeBaHus OOIMKHA
cocTaBnsaTb He 6onee 1°C 3a 3 MuH. MpK MCNONb30BaHUN XMOKOCTHOM OaHM HarpeBaHWe BedyT C TaKOW
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CKOpPOCTbIO, 4YTODObI pasHuua Mexay TemnepaTypamu XugkocTm B OaHe u umccnegyemoro obpasua B
3aKpbITOM TUrNe He npesbiwana 2°C.

29.4.6 VcnbiTaHMe Ha BCMbIWKY B 3aKPbITOM TUMME HayuMHaT NPOBOAUTbL MpU  OOCTUXKEHUU
Temnepatypbl Npobbl Ha (2315)°C Hwke npegnonaraeMoin TeMnepaTypbl BCMbIWKA U MOBTOPAT 4epes
Kaxxgbln 1°C noBbILWEHUS TemnepaTypbl ANs XXUOKOCTEN C npegnonaraemMon TeMnepaTypoil BCMbIWKA A0
110°C 1 yepes kaxable 2°C - onsa XuakocTen ¢ TemnepaTypon Benbiwky 6onee 110°C.

VMcnbiTaHe Ha BCnbIWKYy AN BA3KUX BeLLECTB HauuHaloT npoBoauTb 3a 5°C o npeanonaraemMon
TemnepaTypbl BCMbILWKMA U NOBTOPSAIOT Yepe3 kaxable 0,5°C noBbilWeHNs TemnepaTypsbl.

29.4.7 [Ona npoBedeHMs UCMbITAHWUA Ha BCMbIWKY MNepeMellvBaHne npekpaltaT. [loBopoTom
NPY>XMHHOIO MexXaHu3mMa OTKPbIBAKOT 3aCNOHKY Ha KPbILLKE U OMyCKaloT UCTOYHUK 3aXKUraHUa BHYTPb TUMMA 3a
Bpemsi 0,5 c, OCTaBnsAlOT B HWKHEM MOMOXeHUM 1 C 1 BbICTPO BO3BpaLlaloT B MCXOAHOE nonoxeHue. Mpu
OTKPbIBAHUN N 3aKPbIBAHUWN 3aCITIOHKN CIEAsT 3a nnamMeHeM.

29.4.8 Ecnu nnama ropenky noracno B MOMEHT OTKPbIBaHUS KPbILLKKW, pe3yrbTaT 3TOro onpegeneHus
He y4YnTbiBaloT.

29.4.9 3a TemnepaTypy BCMbILKN MPUHUMAIOT NOKa3aHUsi M3MepuTens TeMnepaTtypbl Npobbl B MOMEHT
NMepBOro MOSIBIIEHUSI MNaMeHN Had BCEW MOBEPXHOCTbI kuakocTu. [onyGoBaTbii opeon, WHorga
OKpY>XaloLWMin ncnbliTaTeENbHOE MraMs, a Takke BCMbIWKY NapoB Hah MOBEPXHOCTbI KPbILWKWA TUMMS He
YYUTBIBALOT.

29.4.10 Ecnu BeCnblwKa npousoLwina cpasy ke npv nepsoM MpUMEHEHUN UCMbITaTeNbHOro ninameHu,
3KCMEePUMEHT MpeKpaLlaloT U NPOBOASAT 3aHOBO CO CBexel MpoboW, MCronb3ys NofyvYeHHoe 3HayeHve B
KayecTBe npeanonaraeMon TemnepaTypbl BCbILLIKK.

29.4.11 lNpun gocTmwkeHUM TemnepaTypbl KUNEHWUS HArpeB U UcnbiTaHWe Npob npekpaLlaroT.

29.5 OueHka pe3ynbTaToB UCMNbITaHUN
29.5.1 3a pesynbTaT onpeaeneHuss Temnepatypbl BCMbIWKM obpasua MpuMHUMAaT cpeaHee
apudMeTUYeckoe 3HayeHue pesynbTaToB ABYX onpedeneHun npu UCMbITAaHUUM BSA3KUX BELLEeCTB U Tpex
onpeaeneHnn Npy UCNbITaHUW APYrMX XUAOKOCTEN, C MONPaBKON Ha aTMOcdepHoe JaBrneHne, U OKPYrieHHoe
[0 Lernoro y1crna, BolpaxXeHHoro B rpagycax Lienbcus.
Monpasky ( Af ) Ha atmoccepHoe gasneHue, °C, BblYMCASIOT MO hopmyne

At=0,27-(1013- p,), (29.1)

roe P, - aTmMmoccepHoe aaenexue, klla.

29.5.2 CxogumocTb M BOCMPOM3BOAMMOCTb MeTodoB [8] npu gosBepuTensHON BeposaTHOCTM 95% He
OOJDKHbI MPEBbILLATb 3HAaYEHUI, YKa3aHHbIX B Tabnuue 29.1.
Tabnuua 29.1

BewyectBo TemnepaTypa [onyckaemble pacxoxaeHus
Bcnbliwky, °C

CXO0AMMOCTb BOCNpon3BOoANMOCTb

XMnyeckne opraHMyYeckme BeLecTBa u Lo 104 2,0 3,5
HedTenpoayKTbI

Cs. 104 5,5 8,0
Bsaskue XngKoctn TMna nakos, Kpacok, amarnen, - 2,0 6,0

HeTAHbIX 1 aHaNOMMYHbIX NPOAYKTOB, )KNOKOCTH,
CKITOHHbIE K O6pa3OBaHVIIO B YyCNOBUAX UCMbITaHUA
NOBEPXHOCTHOW MNEHKM Unn cogepkaLime
cycneHgnpoBaHHbIe TBepble BelecTBa

BbicokoBsi3kue BelecTBa, TBeEpAble, NacToobpasHble - 5,0 10,0
NPO4YKThI

29.6 OchopmneHne NpoTOKoNa UCNbITaHUMN
YcnoBust U pesynbTaTbl UCMbITAHUA PEMMCTPUPYIOT B NPOTOKONe, d)opMa KOTOpPOro npuBegeHa B
npunoxeHun L.
[MpoToKON UCMbITaHWSA OOIMKEH COAepXaTh:
- HaMMeHoBaHVe 1 agpec nabopaTopun ¢ ykasaHMeM AOKYMEHTa aKKpeauTauuu;
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- yKasaHWe O MapKke W Tune annapata M o0opyaoBaHMS, HanMMyum atTecTata METPOSIorMyYeCcKon
NoBEpPKY;

- MorHoe HaMMEHOBaHWe uccnegyemoro obpasua, coctaB M (PU3NKO-XMMUYECKME CBOWMCTBA,
pe3yrnbTaTbl BXOAHOIO KOHTPOIS;

- [aTy M yCrnoBus NPOBeAEHMS UCMbITaHWA (TemnepaTypa, aTMocdepHoe AaBrneHne U BNAXHOCTb B
nabopatopun);

- CKOpPPEKTUPOBaHHbIE HA aTMOCEpPHOEe AaBneHNe pesyrbTaTbl UCMbITaHWUIA;

- XapakTepHble 0COBEHHOCTUN NMPOBELEHUSI UCTbITAHWUIA;

- ®10O onepaTopa u pykoBoguTENS NabdopaTtopun.

29.7 TpeboBaHUA 6Ge3onacHOCTU
Mpubop onsa onpepeneHus TemnepaTtypbl BCMbIWKX criegyeT yCTaHaBnvBaTb B BbITSXKHOM LiKadyy.
Paboyee mecTo onepaTopa AOMKHO yAOBNETBOPSATL ASNCTBYOLWMM TpeboBaHUsiM No anekTpobesonacHoOCTU
N CaHUTapPHO-TUrMeHn4eckum TpebosaHmsam B cootseTcTBum ¢ FOCT 12.1.005.

30 MeTop akcnepMMeHTanbLHOro onpeaeneHusa TemMmnepaTypbl BCMNbIWKU XXUAKOCTEN B OTKPbLITOM
TArne

30.1 OcHOBHbI€e NOSOXEHUsI

HacTtoswmin ctangapT ycTaHaBnvMBaeT METOZ onpederneHust B OTKpbIToM Turne no Knuenengy
TemnepaTtypbl BCMNbIWKA W TeMnepaTypbl BOCMIIAMEHEHUS1 TOPHYUX KUOKOCTEW, KUOKOCTEN, KoTopble
copepxaT CcycrneHOUpOBaHHble TBepAble BELLEeCTBa, KWOKOCTEW, CKMOHHbIX K 0OpasoBaHWMO MMEeHKU Ha
MOBEPXHOCTM B YCMOBUSIX WCMbITAHWUS, BA3KWX, XUOKUX, a Takke TBepAblX M nacTtoobpasHbiX BeLLecTs,
NNaBsALWLMXCH U PaKMKAOLWMNXCA B YCNOBUSX UCMbITAHUS.

MeToa peanusyeTcsa B AnanasoHe temnepatyp ot muHyc 50°C go nntoc 360°C n He npyMeHuM gns
NCMbITaHWS NONMMMEPU3YIOLLIMXCS NMPU HarpeBaHUn, rMapPoNn3yLLMXCS N BbICTPO OKUCTIAIOLMXCS XKUOKOCTEN.

MeTtoa cooteeTcTByeT ctaHgaptam [4], FTOCT 4333 (meTog A) B yacTu annapaTypbl, onpegeneHuns
TemnepaTyp BCMbIWKM M BOCMNaMeHeHns HedpTenpoayKTOB B OTKPbITOM Turiie no Knueneway, 3Ha4YeHun
CXOAMMOCTU 1 BOCMPON3BOANMOCTU pPe3yrbTaToOB UCMbITaHWN.

TemnepaTypa BCMbIWKA M BOCMMAMEHEHNS B OTKPbITOM TWUrMEe OPUEHTUPOBOYHO XapakTepuayet
TemnepaTypHble YCroBWs, MPU KOTOPbIX roproYee BELLECTBO CTAHOBUTCH OTHEOMacHbIM B OTKPLITOM COCcyae
Wnun Npu nNpornmese.

3HaveHus TemnepaTtypbl BCMbILWKA U TEMMNEePaTypbl BOCMAMEHEHNS B OTKPBITOM TUMTE NCMOMb3YTCA
npyu onpeaeneHnun rpynnbl rOPYECTV BeLwlecTBa W MaTepuana, fnpyu OuUEHKe MOXapHOW OMnacHOCTU
obopyOooBaHUS U TEXHOMOrMYECKUX  MPOLECCOB  MPOWM3BOACTBA,  TPAHCMOPTUPOBKM,  XpaHeHus,
NCNoNb30BaHUA 1 yTununsaumu, npyu paspaboTke Meponpuatuin no obecneveHmo noxapHom 6e3onacHOCTU
0OBHEKTOB B COOTBETCTBMM C TPEOOBAHMAMU OENCTBYHOLNX HOPMATUBHO-NPABOBbIX JOKYMEHTOB.

30.2 UcnbiTaTenbHoOe ob6opyaoBaHue

30.2.1 [na ncnbiTaHU NPUMEHSIIOTCA annapaTbl AN PYYHOro MM aBTOMaTUYECKOro ornpeneneHus
TemnepaTtyp BCMNbIWKA W BOCM/IAMEHEHUS B OTKPbITOM Twurne, Aawwme pesynbTatbl B npegenax
JonyckaeMblx pacxoxgeHun no metogy KnueneHga.

MpumeyvaHue - MNpyn BO3HWKHOBEHMW CMOPHLIX CAyYaeB M Pa3HOMacui Mo 3HaAYeHWsIM TemnepaTyp
BCMbILWKN W BOCMSIAMEHEHUS, MOMYyYEHHbIX C MCMNOMb30BaHMEM aBTOMAaTUYECKMX annapaToB, YKasaHHble
nokasaTtenu crieqyeT onpeaennTb BPyYHYH.

Annapatypa 4ns ucnblTaH1in AoMmkHa BKIoYaTh B cebs cnegyowme OCHOBHbIE 31IEMEHTDI.

30.2.2 OTkpbITbI TUrenb KnueneHga ¢ BHYTPEHHWM yKa3aTenem YPOBHS 3anOfHEeHWUst (CM. PUCYHOK
30.1), BbINOMHEHHBIN N3 KOPPO3MOHHO-CTOMKOIO MaTepuana.

30.2.3 YcTponcTBO ANs HarpeBaHus TUrMs, obecneymnBaroLee CKopocTb HarpeBaHus 0o 17°C/MuH.

30.2.4 [na npoBedeHMs MCNbITAaHWA Npu TemnepaTypax npobbl HWXE TemMnepaTypbl OKPYXKatoLLen
cpegbl Turenb oxnaxgawT. [MoMUMO TeXHMYECKMX CnocobOB OXMaXOEeHWst MOXHO MCNonb30BaThb
oxnaxgarollyo 6aHl, codepxallytd CMEeCb fba C XJIOPUCTbIM HaTpuem, NMbo aueToHa unu STaHona ¢
CYXUM TbJOM, MO0 rekcaHa C XXUOKMUM a3oToM. Turenb AOMKeH ObiTb MOrpy>XeH B oxnaxgarwyto 6aHio go
YPOBHSI UCMNbITaTENBHOW NPOOLI BHYTPU TUMMA.

30.2.5 VcnbiTaTenbHas rasoBas ropesnka, nMmetollas nnams B oopme wapa guametpom (4,0+0,5) mm.
B kayecTBe rasa gonyckaetcs UCMONb30BaHUE MPUPOAHOTO rasa (MeTaHa), a Takke nponaHa, bytaHa.

30.2.6 TpexcTBop4aTblh 3KpaH C WWUPUHON cTBOpKM 460 MM u BbicoToM 610 MM Ons 3aWwmTbl
MOBEPXHOCTU TUIMSI OT MOTOKOB BO34yXa.

30.2.7 TepmomeTpbl TMna TH-2 n TUH-3 no TOCT 400 c genennem wkanbl He 6onee 1°C vnu gpyrue
n3MepuTeENnN TeMnepaTypbl C NOrPELLHOCTLIO HE Bonee ykazaHHOMN.

30.2.8 CekyHOomMep C MOrpeLlHOCTLI0 He Bonee 1 ¢ AN KOHTPOISt CKOPOCTU HAarpeBaHUs XXNAKOCTH.

30.2.9 bapomeTp ¢ NorpellHoOCTbo0 n3MepeHus He 6onee 0,1 kla.
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PucyHok 30.1 - OTkpbIThii TUrens KnueneHaga

30.3 O6pasubl gns ucnbiTaHUM

30.3.1 Obpasubl XpaHAT B 3aKpbITOM Tape, OTKPbIBas TOMbKO Ha KOPOTKOE Bpems ansd otéopa npodbl
AN UChnbITaHUN.

30.3.2 O6Gpasupl XMAKMX NPOAYKTOB nepen oTbopom npobbl ANs UCMbITaHMSA cnefyeT nepemellaTb
OCTOPOXHbIM BCTpsixuBaHMeM. OB6pa3ubl HedbTENPOAYKTOB, coAepXallmMe HEPACTBOPEHHYIO BOAY, OOSMKHbI
ObITb NpeaBapuUTENIbHO 06E3BOXEHbI.

30.3.3 lMepen otbopom npobbl ybexpgatoTcs COOTBETCTBUIO McCnegyemoro obpasua nacnopTHbIM
OaHHbIM Ha BELLLECTBO.

30.3.4 OT6op npobbl Ana McnbiTaHUA NPOBOAAT Mpu Temnepatype obpasua He MeHee Yem Ha 28°C
HWKe npeanonaraeMon TemnepaTypbl BCMbIWKK. [1pn HE06X0aMMOCTM 06pa3seL; OXNaxaaroT.

O6pasubl TBepAbIX, NAacToobpasHbIX NMPOAYKTOB U BS3KUX XXUOKOCTEN NpedBapuTenbHO pas3orpeBatoT
00 OOCTaTovyHOWM TeKky4ecTun, HOo He Bonee YeM J0 TemnepaTtypbl, kKoTopas Ha 56°C Hwke npegnonaraemomn
TemnepaTypbl BCMbILLKW.

3HayeHMe npepgnonaraemMon TeMnepaTypbl BCMbILWKA XWOKOCTU B OTKPLITOM TUrMe MPUHUMAaT Mo
MUMELLUMMCA CNPaBOYHLIM [aHHLIM (ONS CcMecel - MO AaHHbIM AN KOMMOHEHTa C HaWMEHbLUEN
TEMMNepPaTypolr BCMbIWKK), MO0 NPOBOAAT NpenBapuTeribHOE MCMbITaHWe, UM ONpeaenstoT pacydeToMm B
COOTBETCTBUM C NpUnoXxeHnem 0.

30.4 NMoproToBka obopyaoBaHUS

30.4.1 WcnbitatenbHoe 00oOpyAoBaHWEe YCTaHaBNUBAKOT Ha  YCTOMYMBOW  FOPM3OHTAITbHOM
MOBEPXHOCTM B MOMeLleHMn ©6e3 CKBO3HsKa W [OCTATOMHO 3aTEMHEHHOM [Ans  HabnwopeHus 3a
BOCMITaMEHEHNEM.

30.4.2 WcnbiTaTenbHbIA TUrenb C TPeX CTOPOH OKPYXatT 3KpaHOM AN 3aluTbl OT [ABWXKEHWUA
BO34yXa, KOTOPbIE MOTYT NPUBECTU K UCKAXXEHMWIO Pe3ynbTaToB UCMbITaHun. [Mpu paboTe B BbITSHXKHOM LLKady
CKOpPOCTb BWKEHWSI BO3AyXa criedyeT noadepXmeatb 6e3 co3gaHns 3aMeTHOro ABVXKEHUS Hag, TUrMEM.

MpumevaHue - PesynbTaTbl UCNbITAHWA, NPOBEAEHHBIX B rnabopatopuv nog TAroM unu B OpPYrom
MecCTe, Iie UMEeTCs BbITSXKKA, MOryT ObITb HE BMOTHE HA4EXHbI.

30.4.3 lpu nogrotoBke pPy4YHOro WM aBTOMATMYECKOrO npubopa K NPOBEAEHMIO WCMbITaHWN
BbIMOSHSAIOT MHCTPYKLWM M3rOTOBMTENS MO NPOBEPKE, KanMbpOBKe 1 SKCnIyaTauum.

30.4.4 AnnapaTbl M NpPaBUNBLHOCTb PE3yNbTATOB ONpeaerieHUn MpPOBEPSIOTCA MO CTaH4apTHLIM
obpasuam [1]. AnnapaTt NPUro4eH K UCMBITAHUIO U BbiOEpXaHbl YCIOBUS WCMbITAHUS, €ClW MOSyYEHHbIN
pesynbTaT onpegeneHns TemnepaTtypbl BCMbIWKW CTaHA4apTHOro obpasua He npeBbilaeT abcontoTHON
MOrpeLLUHOCTM ero aTTeCTOBaHHOM XapakTepucTuki. Nopagok nprMeHeHust ctaHgapTHoOro obpasua nsnoxeH
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B MHCTPYKLMM K CBUOETENLCTBY.

[Ona npoBepku annapatoB U MNpaBUNIbHOCTX pe3ynbTaToB oOnpeferneHun Takke [ornyckaeTtcs
ucnonb3oBaTb  CEPTUMULMPOBAHHbIE  CTaHAapTHble o0pasubl M METOAWKW,  NPEeAYyCMOTPEHHbIe
COOTBETCTBYIOLLUMUN NONOXKEHUAMN [4].

30.5 NpoBeneHune UcnbiTaHUA
30.5.1 Nccnepyembiin obpasel, HanuBalT B YUCTbIA CyXOW Turenb A0 MeTku (NpubnuautensHo 70

CM3 )KI/I,D,KOCTVI). I'IpM HaMOMHEHMUN TUIMS Bbllle METKN U3DbITOK XXMAKOCTU yoanawT NUNETKON Unu apyrum

COOTBETCTBYHOLMM npucrnocobneHnem. [Mpu nonagaHWM XMOKOCTM Ha BHELWIHWE CTEHKM Turenb
0ocBO6OXAaT OT NPobbl 1 3aHOBO MOKOT U CyLuaT.

30.5.2 Turenb nomeltatoT B annapart. [lepea npoeBefeHMEM KaXOoro HOBOrO MCMbITaHWS annapart
OOIMKEH MOSTHOCTBIO OXMaguTbCsl OT npegbigywiero. B Turenb BepTuKanbHO OMNycKalwT WU3MepUTenb
TemnepaTypbl Ha paccTosiHne 6 MM OT AHa M NOMELLas ero B TOUKe, Nexallen nocepegmHe Mexay LeHTPoM
N CTEHKOMN TUrNs.

30.5.3 3axuraloT rasoByto ropersnky, perynvpys Hamnop rasa Aansi Norny4YyeHus Ha KOHLe 3axuratenbHoro
yCTpOMCTBa Wapa nnameHn gnametpom (4,0+0,5) mm.

30.5.4 BkntoyatoT 06OrpeB v perynmpytoT CKOPOCTb Harpeea TUrms ¢ Npo6oiA.

Mpu ncnbiTaHusax Npob ¢ npeanonaraeMon TemnepaTypoi BenbILKy HUke 79°C cKOpOCTb HarpeBaHus
[OMmKHa cocTaBnATb oT 5 Ao 6°C/MuH.

Mpn wucnbiTaHnsax npob ¢ npegnonaraemMon TemnepaTypon BCMbIWKK Bblwe 79°C  cKopocTb
HarpeBaHuWs Ha Ha4yarbHOM 3Tane AofkHa cocTtaenaTb oT 5 go 17°C/muH. 3a 56°C po npegnonaraemom
TemnepaTypbl BCMbIWKM 0O0OrpeB yMEHbLIAT HacTONbKo, YTOBbLI CKOPOCTb Harpesa 3a nocnegHue 28°C go
TemnepaTypbl BCMbIWKM Obina paBHa oT 5 0o 6°C/MuH.

Ona >kugkocTem C HeM3BECTHOW TemnepaTypor BCMbIWKW NPOBOAAT ee npegBapuTenbHoe
onpeneneHve, Harpeeas Npoby co ckopocTblo OT 5 Ao 6°C/MUH BO BCEX AnanasoHax Temneparyp.

Mpn McnbITaHUSX BA3KMX BELLECTB, a TakkKe XWOKOCTEMW, CKITOHHbIX K 0O6pa3oBaHMi0 MOBEPXHOCTHOMN
NMeHKN, HarpeBaHue Npobel 3a 5°C go npegnonaraeMor TemnepaTtypbl BCMbIWKW cregyeT nNpoBoguTb CO
ckopocTbto He 6onee 1°C 3a 3 MUH.

lMpumevaHne - Bbicokas BA3KOCTb XapakKTepusyeTcs HanumyiMeM HepaBHOMEPHOro mnporpesa Mo
obbemy npobbl, MPOBEPSEMOro MyTemM KpaTKOBPEMEHHOIO W3MEHEHUS MECTOMOMOXEHUS u3mepuTens
TeMmnepaTypbl U CPAaBHEHMEM 3HAYEHMI HAbAaeMon TeMnepaTypbl B Pa3fiMyHbIX TOYKax Npoobl.

30.5.5 VcnbiTaHusa npoObl Ha BCMbILWKY Ha4YMHAOT Npy OOCTUXKEHMM TemnepaTypbl Npobbl Ha 28°C
(5°C - ans BA3KMX BELWLECTB, a TaKKe CKIMOHHbIX K OOpas3oBaHUIO MOBEPXHOCTHOWM MIIEHKU) HWXKe
npegnonaraemMon TemnepaTypbl BCMbIWKA U NPpU AanbHENLWeM NOBbILLEHUN TemnepaTypbl MOBTOPSAIOT Yyepes
kaxgble 2°C (1°C - ons BA3KMX BELLECTB, a TakkKe CKNOHHbLIX K 06pa3oBaHNI0 NOBEPXHOCTHOM MNIEHKN).

MpumeyvaHue - B npouecce HarpeBa Npobbl 4O BbilleykasdaHHbIX TemnepaTyp Hadyana cTaHgapTHbIX
UCMbITaHUN PEKOMEHAYETCS HECKOMNbKO pa3 MNpOM3BECTU WCMbITAHWME Ha BCNbIWKY Ans obHapyKeHus
BO3MOXHOIrO MNPUCYTCTBMA B BELLECTBE ferkonetyynmx BOCMNaMeHdeMblX npoayktoB. [lpy Hanuumm
BM3yanbHOro MPUCYTCTBUS TaKuMX MPOAYKTOB B NPOLLECCe HayanbHOr0 HarpeBa yka3aHHOe WCMblTaHue Ha
BCMbILLKY crieayeT NpMMeHaTb Yepes kaxable 10°C.

Mepen KkaxablM MCNbITAHMEM Ha BCMbIWKY BA3KMX XWUOKOCTEW, a Takke BELEeCTB, CKIMOHHbIX K
00pa3oBaHMO NMOBEPXHOCTHOWM MreHkU, obpasel nepemeluvBaloT B TedeHMe oT 3 40 4 C npu MOMOLLM
CTEKMNSHHOW Narnodku, norpyxasi ee Ha rmybuHy ot 12 go 15 mm. 3atem nanouky BbIHMMaKT M MPoOBOSAT
ncnbiTaHWs.

30.5.6 [na npoBedeHuWst UCNbITaHWA Mfamsa ra3oBOM TOPEerkM paBHOMEPHO 6e3 O0CTaHOBOK
nepemMeLLaloT B FOPU30HTanbHOW MIIOCKOCTU Hag TUIMem B TedeHmun 1 ¢, B 0gHOM HarnpasneHun. PacctosiHne
OT HWXKHEro kpasi niamMeHW OO BEepXHero Kpas TUMMS LOMMKHO cocTaBnaTb He ©Gonee 2 wmm. [lpwu
nocneayLemM UCNbITAaHNW NNams 3aXKUraHusl nepemMeLlaroT B 0OpaTHOM HanpaBneHun.

Benblwkon cynTaeTca  KpaTKOBPEMEHHOE BO3ropaHMe napoB Hag YacTblo WNUM  Hag BCen
NMOBEPXHOCTBLIO MPObbLI NOCNE MPUMEHEHUSA UCMLITATENBHOIO NIIAMEHN.

MpumevaHue - BcnblwKy He criegyeT nyTaTb C OPEeOSyiOM, MHOTA4A OKPYXXKaloLWUM UCMbITaTenbHoe
nnavs. B crnyyae nosiBMeHUS HESICHOW BCMbILKW pe3ynbTaT JOSkeH ObiTb MOATBEPXKOEH NOCNeayloLLen
BCMbIWwkon 4Yeped 2°C (1°C - gna BA3KUX BELLECTB, a TAKKe XMOKOCTEW, CKIOHHbIX K OOpasoBaHuIo
NMOBEPXHOCTHOW MITEHKM).

30.5.7 3a TemnepaTypy BCMbIWKN B OTKPLITOM TUIME NPUHMMAKOT TemnepaTtypy npobbl, Npy KOTOPOW
nocrne NPUMEHEHUS] UCTbITAaTENbLHOrO MIaMeHN MOSABNSAETCS KpaTKOBPEMEHHOoe (MeHee 5 c) BosropaHue
NapoB Haf 4YacTblo UNN HaZ BCEN NMOBEPXHOCTLIO XUAKOCTW, MPU 3TOM Npy TeMnepaTtype NpeaLecTBYyOLLEro
UCMNbITaHWS NOSIBNIEHME MITaMEHN HE NMPOUCXOAMNT.

30.5.8 OnpegeneHne TemnepaTypbl BOCMIIAMEHEHUA  MOXET  OCYLUECTBMAATLCA Kak  Mpu
CaMOCTOSATENbHbBIX UCMBITAHKAX, Tak 1 OOQHOBPEMEHHO C TEMMNEPaTypPOW BCMbILWKMA Ha TOM e obpasue. [Ans
3TOro Mocfe MnonydeHus BCMbIWKM obOpasel NpogorkalT HarpeBaTb B TOM XKEe pexume, 4To U npu
onpeaeneHMn TemnepaTypbl BCMbIWKWA. WcnbiTaHne Ha BOCMSIAMEHEHME MNpu OanbHEenweM MOBbILLEHUN
TemnepaTypbl NOBTOPSAIOT Yeped kaxable 2°C (1°C - onsa BA3KNX XXMOKOCTEN, a Takke BELLECTB, CKITOHHbIX K
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06pa3oBaHNio MOBEPXHOCTHON MIIEHKN).

30.5.9 3a TemnepaTypy BOCMIaMeHEHUsS B OTKPbITOM TUrfe NPUMHUMAalOT TemnepaTtypy npobbl, npu
KoTopon obpasylolmnecs Hag ee MOBEPXHOCTbI0 Napbl Mocne NPUMEHEHUs UCMbITAaTENbHOrO MramMeHu
BOCMITaMEHSAITCA MO BCEW MOBEPXHOCTU XMOKOCTU W MNPOAOIHKaOT ropeTb He MeHee 5 C nocrne ero
yaaneHus.

lMpumeyvaHue - TemnepaTtypa BCMbIWKX W TeMnepaTypa BOCNNaMeHEHUa nHorga MoryT coernagaTb, B
TO Xe BpeMs Nnpu Hanuvymu y BeLlectsa TemnepaTypbl BCMbILLKA BOCNNIAMEHEHNE MOXET OTCYTCTBOBaTb.

30.5.10 Ecnu BcnblWwKa WU BOCMMaMEHEHWe NPOU3OLWNM cpady Xe Npu MepBOM MPUMEHEHUN
UCMbITAaTENbHOIO NaMeHn, IKCNEPUMEHT NpeKpaLLaoT U NPOBOAST 3aHOBO CO CBeXel Npoboi, ucnonb3ys
nony4yeHHoOe 3Ha4YeHre B kKavyecTBe npeanonaraeMon TemnepaTtypbl BCMbILKK.

30.5.11 Tpu oTcyTCcTBUMM TemnepaTypbl BCMbILKW UMM BOCNMIAMEHEHWS HarpeB M UCMblTaHne npob
MHAMBUAYanbHbIX OAHOKOMMOHEHTHbIX BELLLECTB MpeKpaLLatoT Npy JOCTUXKEHUN TeMNepaTypbl KUNEHUS.

Ons npob cmecen n pacTBOpPOB, coAepXKallux Nerkokunsilmne Heroptoune (B TOM yucre Body) vnu
TPYAHOropHoYmne KOMMOHEHThI, 38 pe3ynbTaT UCMbITaHUS NPUHUMAIOT Hanuyne unu oTCyTCTBUE TeMnepaTypbl
BCMbILLKX UMW BOCMNNaMEHEHNs O MOMEHTa AOCTMKEHUSA BUOMMOIO KUMEHUS U Havarna 3aMeTHOrO CHIDKEHUS
YPOBHS XXMOKOCTU B TUME.

Ecnu Benbiwka unu BocnnaMeHeHe OTCYTCTBYIOT, HAarpeB U UCMbITaHUS NPOSOSHKaloT 4O BblKMMaHWUS
HEeroproYmMx Unu TPygHOroptoYmMx KOMNOHEHTOB. Pe3ynbTaTbl 3TOr0 UCMbITAHUS He YYUTLIBalOT, O4HAKo dhakT
NOSIBMEHNS ropeHns NapoB obpasua nocre BbIKUMAaHWUSA yKa3aHHbIX KOMMOHEHTOB OTMEYaloT B NPOTOKOME U
Y4YUTbIBAKOT NPW ONpeaeneHnm rpynmnbl ropio4ecTn B cootseTcTamm ¢ 19.3.

30.6 OueHka pe3ynbTaTOB UCMbITaHUN
30.6.1 3a pesynbTaT onpegeneHns TemMnepaTypbl BCMbILLKMA U TeMnepaTypbl BOCMnaMeHeHns obpasua
B OTKPbITOM TUrNe MPUHUMAIOT cpedHee apudMeTnyeckoe 3HayeHue pesynbTaToB TpexX OnpeaereHumn, ¢
nonpaBkoM Ha aTMocdepHoe AaBneHve (BO BpeEMsS WUCMbITaHWSA) M OKPYrNeHHoe A0 Lenoro 4vcna,
BblpaXKeHHOro B rpagycax Lienbcus.

Monpasky ( Af ) Ha aTmocdepHoe aasneHue, °C, BbIYMCAAT NO hopmyre
At=0,27-(101,3-p,), (30.1)

roe P, - aTmMmocdepHoe aaenexue, klla.

30.6.2 CxoammocCTb M BOCNPOM3BOAMMOCTbL MeTodoB [8] npu goBepuTenbHOW BepoAaTHOCTM 95% He
OOJDKHbI MPEBbILATb 3HAaYEHUI, YKa3aHHbIX B Tabnuue 30.1.
Tabnnua 30.1

HanmeHoBaHuMe nokasatens CxogumocTsb, °C BocnpowussogumocTs, °C
TemnepaTypa BCMbILLKM 5 16
TemnepaTypa BoCnrameHeHus 8 14

30.7 OchopmneHne NpoToKosia UCNbITaHUMN

Ycnosust M pesynbTaTbl UCMBbITAHUA PErMCTPUPYIOT B MPOTOKONe, hopMa KOTOPOro npvBegeHa B
npunoxeHun L.

[MpoTokon ucnbiTaHWs OOIMKEH CoaepXKaTh:

- HaMMeHOBaHVe 1 agpec nabopaTopun ¢ ykasaHneM AOKyMEHTa aKkpeanTauuu;

- yKasaHWe O MapKke W Tune annapata M obopygoBaHMs, HanNMuuM atTectata MeTPONorMyYeckon
MoBepKY;

- MOrHOe HaMMEHOBaHWe uccnegyemoro obpasua, coctaB UM (PU3NKO-XMMUYECKME CBOWCTBA,
pesynbTaTbl BXOAHOINO KOHTPOIS;

- JaTy M yCroBus NPOBeAEHUS UCMbITaHWA (TemnepaTypa, aTMOcepHOe AaBrneHNEe U BNAXHOCTb B
nabopatopun);

- CKOPPEKTUPOBaHHbIE HA aTMOCEepHOEe faBneHne pe3yrbTaTbl UCMbITaHWUI;

- XapakTepHble 0COBEHHOCTUN NMPOBEAEHUST UCTbITAHWUIA;

- ®O onepaTopa u pykoBoguTensa nadopatopun.

30.8 TpeboBaHus1 6esonacHOCTU
Mpubop ansa onpegeneHvst TemnepaTypbl BCMbILWKX CrieQyeT YCTaHaBnvMBaTb B BbITSHKHOM LiKady.
Paboyee mecTo onepaTtopa AOMKHO YOOBNETBOPSATb AENCTBYOLWMM TpeboBaHMAM No anekTpobesonacHocTy
N CaHUTapHO-TUrMeHM4Yeckum TpebdoBaHusam B cootBeTcTBMM ¢ FTOCT 12.1.005.
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31 MeTop, JKCNnepunmMmeHTanbHOro onpeageneHusa temMnepartypbl camoBocCniaMeHeHusA XNOKOCTEN U
rasoB

31.1 OcHOBHbIE NOSIOXEHUS

HacTtosilmin ctangapT ycTaHaBnMBaeT METOA onpedeneHns TeMnepaTtypbl CamoBOCNIaMeEHEHUS napa
Unu rasa B BO3gyxe Npu HopManbHOM aTMOC(EPHOM AaBneHnu.

MeTtoa peanusyeTcsa B Anana3oHe temnepatyp ot 25 go 600°C.

MeTtopa cootBeTcTBYeT [OCT 30852.5.

3HayeHne TemnepaTypbl CaMOBOCMIIAaMEHEHMsT crieqyeT NPUMEHATb MNPy OnpeferneHnun rpynmnbl
B3pbIBOOMACHOM CMecu s Bblbopa Tuna B3pbiBO3aLLMLLEHHOTO 3MeKTpoobopydoBaHMs, a Takke Mpu
pa3paboTke MeponpuaTUiA N0 0BeCnevYeHNo NOXKapOB3PLIBOGE30MNACHOCTN TEXHOMOMMYECKMX NPOLLECCOB.

31.2 UcnbiTaTenbHoe ob6opyaoBaHue
31.2.1 Ang ncnblTaHUM NPUMEHSAIOTCA NeYn, CKOHCTpyupoBaHHble B cooTBeTcTBuM ¢ TOCT 30852.5.
JdonyckaeTcsi ucnonb3oBaTb annapaTtbl C aHanorMyHbIMW XapakTepucTMkaMu Mo paBHOMEPHOCTM Harpesa
ncnbiTaTenbHOM KOnbbl, Jalolue pesynbTaTbl B Npeaenax [onyckaeMblX PacXOXOEHU Mo HacToswemy
meToay.
UcnbiTaTensHoe obopyaoBaHue AN onpegeneHus Temnepatypbl CamMOBOCMNaMEHEHUS OOMKHO
BKNtoYyaTb B cebs cregyloLime 3neMeHTbl.

31.2.2 WcnbitaTenbHas konba - konba Erlenmeyer Bmectumoctbio 200 cm 3 us TEPMUYECKU
ycTonumBoro (6opocunukatHoro) nubo keapueBoro ctekna (KH-200 no FOCT 19908). [Onsa wvcnbiTaHui
OOIMKHa MCNOoMNb30BaTbCA XMMUYECKN YncTas konba.

MpumevaHne - Ecnu TemnepaTtypa camoBOCNNaMEHEHWs WccregyemMoro BellecTBa npeBbilaeT
TemnepaTypy pasmsrdeHus crtekna konbbl, JonycKaeTca NPUMEHATb aHanorMyHble Konbbl n3 metanna (3To
HeobX0AMMO yKasaTb B MPOTOKONE UCMbITaHWR).

31.2.3 BosagywHbI HarpeBaTernbHbIN TepMocTaT (CM. pucyHok 31.1), obecneyvmBaroLmn paBHOMEPHbIN
HarpeB BEpXHEW, CPedHEen U HWKHEN 4acTel Komnbbl 0O 3adaHHOM TemnepaTypbl MyTEM He3aBMCMMOW
PerynupoBKN KaXaoro n3 Tpex HarpesaTenen.
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1 - peakUMOHHBIN cocyA; 2 - BO3AYLUHbIN TEPMOCTAT C KPbILLKOW; 3 - TEPMO3NEKTprIeckme
npeobpasoBaTenu; 4 - 3epkano; 5 - HarpesaTenu
PucyHok 31.1 - Bo3ayLuHbIn HarpeBaTenbHbIA TepMocTaT
31.2.4 [Ina nsmepeHna TemnepaTtypbl KOMObl UCMOMb3YIOT TPU KarnMbpOBaHHbLIX TEPMOINEKTPUYECKMX
npeobpasoBaTens MakCumarbHbiM AnameTpoM pabouero cnas He 6onee 0,8 MM, pacnonoOXeHHbIX B
BblOpaHHbIX TOYKax B TECHOM KOHTaKTe C BHELUHEN NOBEPXHOCTbO KOmMobl (CM. pucyHok 31.1).




I'OCT 12.1.044-2018 Cucrema crannapros 6e3onacHocti Tpyna (CCBT). IToxapoB3peIBOOIACHOCTh BENIECTB U MaTepuanoB. HomeHkiatypa
roKasatelieil 1 MeTo/ibl ux onpenenenus (¢ [Tonpaskoii)
Ipumensiemes c 01.05.2019
Crpanuna 102
31.2.5 Ons yD,O6CTBa HabnoaeHus 3a BHYTPEHHUM 00bemMoM Komnbbl Ha KpbILLKE Me4Yn Ha BbICOTE
npumepHo 250 MM Haza konbown 3akpennsT 3epkano (cM. pucyHok 31.1).
31.2.6 [Ons p[osvpoBaHHOW Mojayn rasoB PeKOMeHyeTCsl WCMofb30BaTb ra3oHENpPOHULLEeMbIN

CTEKMSHHbIA KanMBpOBaHHbBIA LUNPUL, BMeCTUMOCTbio 200 cm 3 (ueHa peneHus He Gonee 10 cm 3 ),
CHabXeHHbI TPeXXog0BbIM KpaHOM (CM. pUCyHoK 31.2).

o /I S
= FRVERE

1 - orHenperpaguTens (C neperopogkamn); 2 - KpaH; 3 - repMeTUYHbIN Wnpul; 4 - pe3epByap C rasom
PucyHok 31.2 - Cxema go3npoBaHHOM Nogayun rasoB
[lna no3nMpoBaHHOM Nogaym XUOKOCTEN UCNOSb3YIOT:

a) wnpuy BmectumocTtbio 0,25 wnun 1 cm3 m LeHon peneHuss He 6onee 0,01 cMm 3, cHaBXeHHbI
AHTUKOPPO3NOHHOW CTanbHON UrMON C AnameTpoM oTBepcTus He 6onee 0,15 Mm;

6) aTTeCTOBaHHYIO MEpHyI0 MUNETKY BMECTUMOCTbIO 1 CM 3 , MO3BONSIOLLYIO BbIMYCTUTb 1 CM 3

ONCTUNNNPOBaHHOW BOAbI NPY KOMHATHOW Temnepatype oT 35 go 40 kanene.

[na pgosmpoBaHHOM MOfayn BSA3KMX M TBEPObIX BELLECTB FOTOBAT HECKOSIbKO Npob, OTnunyaroLmxcs
apyr ot gpyra ot 0,05 go 0,10 r c norpeLuHocTbiO0 He 6onee 0,01 r.

MNpumevarne - [onyckaeTcs ucnonb3oBaTb ApyrMe [03vpyloliMe Cpeactsa, obecrnevvisaroumne
yKa3aHHble NapameTpsbl.

31.2.7 Kpome ncnbiTatenbHOro o6opygoBaHusa NCMONb3YHOT criegytowmne npubopsi:

- Tanmep ANns onpeaeneHus nepuoga UHAYKUMM CamoBOCNITaMEHEHMS C MOTPELUHOCTLIO He Gonee 1 ¢;

- YCTPOWCTBO MPOAYBKM PEaKLMOHHOIO COCya YNCTbIM BO3OYXOM;

- BapomeTp C NOorpeLlHoOCTbo n3MepeHus He 6onee 0,1 klMa.

31.3 NMoaroTtoBka o6opyaoBaHUs

31.3.1 TepmocTaT ycTaHaBnmMBalT Ha YCTONYMBOW rOPU3OHTANbHOM NOBEPXHOCTH.

31.3.2 WcnbiTaHus npoBOAAT B MOMELLEHMM, AOCTAaTOYMHO 3aTeMHEHHOM Ans HabnogeHus 3a
camoBocnnameHeHneM. [lpu paboTe B BbITSXKHOM LWKady CKOPOCTb [ABWXKEHWS BO3dyxa cnegyet
noagepxmeaTtb 0e3 co3gaHns 3aMEeTHOro OBWXXEHUS HAZ rOpfioM cocyaa.

31.3.3 Tllpn noarotoBke annapaTypbl K MPOBEOEHU0 WUCNbITAHUA  BbIMNOMHAIOT  UHCTPYKLUUK
N3roTOBUTENS MO NPOBEPKE, KannbpoBKe 1 3KCMnyaTauum.

31.3.4 TpurogHocTe annapaTypbl NO PaBHOMEPHOMY HarpeBy Konbbl U MpPaBUITbHOCTb NPOBEAEHMUS
UCMbITaHWN criegyeT cuYuTaTb YOOBMETBOPUTENbHBIMK, €CMM  MOfMyYEHHblIE 3HayYeHus Temnepartyp
CaMOBOCM/IaMEHEHNST COOTBETCTBYIOT [aHHbIM Tabnuvubl 31.1 ¢ JONyCTUMbIMK - OTKITOHEHMSIMU MO




I'OCT 12.1.044-2018 Cucrema crannapros 6e3onacHocti Tpyna (CCBT). IToxapoB3peIBOOIACHOCTh BENIECTB U MaTepuanoB. HomeHkiatypa
roKasatelieil 1 MeTo/ibl ux onpenenenus (¢ [Tonpaskoii)
Ipumensiemes c 01.05.2019

Crpanuna 103

CXOAMMOCTM U BOCMPOU3BOANMOCTM MeToaa.
Tabnuua 31.1

BelecTtBo TemnepaTypa camoBocnfiaMmeHeHus, °C
H-lenTaH 220
TuneH 435
BeHson 560

MpumevaHne - BelecTBa, ucnonb3yemble A5 NMPOBEPKM annapaTa, AOSMKHbl UMEeTb YUCTOTY He
meHee 99,9%.

31.4 O6pa3ubl ons ucnbiTaHUn

31.4.1 O6pa3supbl XpaHAT B MIOTHO 3aKPbITON Tape, OTKPbIBasi TONbKO Ha KOPOTKOe Bpems Ansd otbopa
Npo6bl 4N MCNbITAHWA.

31.4.2 O6Gpasupl XUaknx NpoayKkToB nepen oTbopom Npobbl AN UCMbITaHWA crnegyeT nepeMeluaTb
OCTOPOXHbIM BCTPSIXMBaHUEM.

31.4.3 lMepen otbopom npobbl ybexpatoTcsa COOTBETCTBUIO Mccnegyemoro obpasua nacnopTHbIM
OaHHbIM Ha BELLECTBO.

31.4.4 Ecnu ucnblTyemMoe BELLECTBO SBMASETCA XWOKOCTbIO C TemMnepatypon KuneHus, Ornmskon K
TemnepaTtype OKpyxalllenh cpedbl, ero Hago oxnaguTb, 4ToObl M3bexaTb W3MEHEeHWs arperaTHoro
COCTOSIHMA A0 BBeAEeHMS BeLlecTBa B Konby 1 obecneunTb npaBuribHOE J03MPOBaHMe.

Bsaskue, nactoobpasHble W TBepable BellecTBa And obecneyeHus MNpaBUIbHOrO LO3MPOBaHUSA
HarpeBaloT [0 TeMmnepaTypbl pPasXmwkeHus nubo MpPUMEHSAINT B TBEPAOM COCTOSIHUM  3apaHee
MOArOTOBEHHBLIMY HABECKaMW.

31.5 NpoBeaeHne ncnbiTaHus

CywHocTb MeToga: npoba BellecTBa 3agaHHOro obbema BBOAUTCSA B HArpeTyto OTKPbITY0 Konoby,
3aTeM npoBOAMTCHA HabnogeHne 3a BO3MOXHbIM CcaMoBoOcnniamMeHeHueM. WcnblTaHne npoBogsT
pasnuyHbIMKM TemnepaTypamMm Konbbl u o6bemamm nNpobbl. HanmeHbLlyto TemnepaTypy Konbbl, Npy KOTOPOW
NPONCXOAWUT CaMOBOCHMITAMEHEHME, NMPUHUMAIOT B KQYeCcTBE TeMnepaTypbl CaMOBOCMIIaMEHEHNS B BO3OyXe
npu atMocepHOM AaBreHnN.

31.5.1 Ynuctyo peakumoHHyo konby pasmellatoT BHYTPU BO3QYLLUHOMO TepMocTarta, yCTaHaBnvBatoT
TEpMOaneKTpmuyeckne npeobpasoBaTtenn B COOTBETCTBMU C pUCYHKOM 31.1 1 NpoOBEPSIOT HaNM4YmMe KOHTaKTa
paboymx cnaeB C BHELLUHEN NOBEPXHOCTLIO KOMNObI.

31.5.2 BkntovaloT HarpeB TepMocTara.

31.5.3 HarpeBatoT konby o TemnepaTypbl MUCMbITaHWsl, NPU 3TOM MOKa3aHUsA TepMonap nepea
Ha4anom ucnbITaHWs OOMKHbI HaxoaAUTbea B Npegenax +1°C oT ucnbiTaTenbHoOM TemMnepaTypbl B TEHEHUE He
MeHee 1 MUH.

31.5.4 BBogsaT npoby BeLecTsa B kKonoy.

Mpoby makoro mccrnegyemoro BewlecTBa BBOAAT B LEHTP konbbl 3a Bpems He 6oree 2 c, He
Jonyckas ee rnonagaHusi Ha CTeHku konbbl. [ocrne BBoga npobbl 403MpYlOLLEe YCTPOWCTBO ObICTPO
N3BrieKaT U3 Konobl.

[a3o06pasHble Npobbl  paBHOMEPHO BBOAAT C MOMOLUbI NPeABapUTENIbHO  HamofHEHHOro

rePMETUYHOTO LLMPULIA CO CKOPOCTbIO 0KOMo 2:10 7> M 3 c.

Mpobbl BA3KMX BELLECTB JOMYCKaeTCA BHOCUTb B KONBy Ha antoMUHUEBOW chorbre.

31.5.5 B MOMEHT OKOHYaHWsi BBOAA NpoObl 3anyckaloT Tanmep M HabnogaT 3a peakumen B konbe oo
NOsIBNEHUS MraMeHn W/vnu xronka. B 3ToT MOMEHT Tanmep OCTaHaBnMBAaKT U PErUCTPUPYIOT nepuog
WHAOYKUMM caMOBoOCMfaMeHeHnsi. Ecnv nnams He HabnwopaloT B TedeHue 5 MUH, UchbiTaHWe CcuUTarT
3aKOHYEHHbIM.

31.5.6 lNMocne kaxgoro ucnbiTaHusa konby npodyBalT BO3AYXOM, MOCHE YEro OHa AOMMKHa MPUHSTb
HeobOXoaMMyto TeMNepaTypy UChbITaHus. B cnydae 3ameTHbIX 3arps3HeHu Konbbl TBEpAbIMM NPOAYKTAMM
CropaHusl ee O4YMLLAT UM 3aMEHSI0T YNCTON. 3aMeHa cocyaa NMpoU3BOAUTCS Takke neped npoBegeHnemM
UCNbITAHMSA KaXkgoro HOBOMO BELLECTBA W Nepen KaXaon cepueit 3aknouUnTENbHbIX UCMbITaHWA.

31.5.7 VicnblTaHusa NpoBOOAT NPV Pas3fnUYHbIX TemnepaTtypax C pasnuyHbiMn obbemamu npob Jo
onpeaeneHns MMHMMAaIbHOW TEMNEepPaTypbl, MPU KOTOPOWM MPOU30LLIO CAMOBOCTIAMEHEHNE.

31.5.8 C uenblo nNpeaBapuTENbHOIO onpedeneHus Temnepartypbl CaMOBOCMSIAMEHEHUSA MPOBOAAT
nepBoHayarnbHble WCMbiTaHUA. [nNsi 9TOro Ha HecKonbkux npobax nepBUYHOrO obObemMa, W3MeHsis
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Temnepatypy MChbITaHus cTyrneHsamn Yyepes 25, 10, 5°C, HaxogaT MUHMMarbHY TeMnepaTypy, Npu KOTOPOR
NPOUCXOAUT CaMOBOCHMITaMEHEHME, a Takke TemnepaTypy, Ha 5°C Hwke KOTOpOW caMOBOCMIaMEHEHUE He
HabnogaeTcs.

Pekomenayemasi BenvymMHa nepBUYHON Npobbl Ans nNpegBapuUTenbHOrO UCMbiTaHua xugkocten - 0,4

cm3 , rasoB - 20 cm 3 , BA3KMX 1 TBEpPAbIX BewecTB - Maccon 0,2 T.
31.5.9 3atem npoBOOAT WUCMbITAHMS MO ONPELEneHnt0 Hambonee fnerko camoBOCMNIaMEHSIOLLErocs

KonuuecTBa BellecTBa, Bblbvpas 6-8 npob, otnuuatowmxcsa ot 0,05 go 0,2 cM3 Ons xugkux v ot 4 1o 5

cM3  ans ra3oo6pasHbIx npob.

Ons kaxgom M3 HUX, U3MEHsAs TemnepaTypy onbiTa BONU3M TemnepaTypbl CamMOBOCMIIAaMEHEHWS,
Nony4YeHHOW Npu NpeaBapuUTenbHbIX UCMbITaHUAX, CTyneHsamMu depes 25, 10, 5°C HaxogAaT MUHMMAnbHYO
Temnepatypy, Npy KOTOPON NMPOUCXOOQUT cCamOBOCNIaMEHEHNE, a Takke TemnepaTypy, Ha 5°C Huxe KoTopou
camoBoOcCnnameHeHue He HabnogaeTcs.

Mo nomnyyYeHHbIM AaHHbIM CTPOAT rpaduk 3aBUCUMOCTM TemnepaTtypbl CaMOBOCMNaMeHeHus OT
obbema npobbl (NPMONN3UTENBHbLIN BUA NONy4YaemMon 3aBUCMOCTU NpeacTaBneH Ha pucyHke 31.3). O6bem
npobbl, COOTBETCTBYIOLIMA MUHUMYMY TMOMYYEHHOW KPUBOW, MpUMHMMalOT 3a Haubornee nerko
camMOBOCHMNaMeHsIoLLeecst KONMYECTBO UCCeayemMoro BeLecTBsa.

320 4
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PucyHok 31.3 - N'padhmk 3aBUCMMOCTM TemnepaTypbl CaMOBOCMIaMeHeHNst OT 06bema nNpodbl
31.5.10 3aknouuTenbHble MWCMbITAaHUS MNPOBOAAT C Hauboree nerko CcamMOBOCMIaMEHSIOLWLMMCS
KONMYeCTBOM BeLLEeCTBa Yepes MHTepBarnbl TemnepaTtypbl 2°C.
McnbiTaHus  3akaH4YMBalOTCA MNOcre onpedeneHns HavMeHbLUen TemnepaTtypbl, MNpu  KOTOPOM
HabnogaeTca camMoOBOCMNaMeHeHWe, a npu Temnepatype Ha 2°C HWKe CaMOBOCMIIAMEHEHUS He
NPOUCXOANT NPU NATUKPATHOM NOBTOPEHUWN UCMbITAHUS.

31.6 OueHka pe3ynbTaToB UCNbITaHUN

31.6.1 3a TemnepaTtypy CaMOBOCM/IaMEHEHNSI UCCIeQyeMOro BeLecTBa NPUHUMAKT MUHUMAarbHYO
TemnepaTtypy WCNbITAaHWA, MNpU  KOTOPOW Habnoganocb CaMoOBOCMaMeHeHne obpasua B xode
3aKMYMTENBHBIX UCMbITaHUA. [pu 3TOM (PUKCUPYIOTCS Takke Mepuod MHOYKUUM CaMOBOCIMSTAMEHEHUSA ©
OaBIiEHNE OKpyXatoLlen cpefbl.

31.6.2 CxogumocTb MeToa [8] npu goBepuTenbHON BepoaTHOCTUM 95% He gormkHa npesbiwaTh 2%.

31.6.3 Bocnpoussogumoctb MeToga [8] npu poBeputenbHoOW BeposATHOCTM 95% He pormkHa
npesbiwatb 5%.

31.7 OchopmneHne NpoToKosa UCNbITaHUMN
YcnoBusi U pesynbTaTtbl UCMbITAHUA PETNCTPUPYIOT B MpoTokone (cMm. npunoxeHue A). NpoTtokon
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UCNbITaHWA OOIMKEH COAepXKaThb:

- HaMMeHoBaHVe U agpec nabopaTopun ¢ ykasaHMeM AOKYMEHTa aKKpeanTauuu;

- yKasaHMe O MapKke W Tune annapata M 00opyaoBaHMS, HanMMyumM atTecTata METPOSIOrM4eckomn
NoBeEpPKY;

- MOMHOe HaumeHoBaHue wuccnegyemoro obpasua, coctaB M (PU3NKO-XMMUYECKME CBOWCTBA,
pe3yrnbTaTbl BXOAHOMO KOHTPOIS;

- [aTy M ycrnoBusi NPOBedeHUs UCMbITaHWA (TemnepaTypa, aTMocdepHoe AaBrneHne M BNaXHOCTb B
nabopatopun);

- MONyYEHHblEe 3Ha4YeHMs1 TemnepaTypbl CaMOBOCMNaMEHEHMs, C yKasaHuem obbema npobbl K
nepuoga MHAYKLMN CaMOBOCIIaMEHEHUS;

- XapakTepHble 0COBEHHOCTN NMPOBELEHUSI UCTbITAHWUIA;

- ®10O onepaTopa u pykoBoguTENS Nabdopatopun.

31.8 TpeboBaHus 6ezonacHOCTU
TepmoctaT ansg onpegeneHus TemnepaTypbl CamMOBOCMNNaMeHeHus crieqyeT ycTaHasnueBaTb B
BbITSDKHOM Lkady. Paboyee mecTto onepaTtopa OOMKHO YAOBMNETBOPSTb OEWCTBYHOLMM TpeboBaHMAM MNo
anekTpobe30nacHOCTN U CaHWUTapHO-TMrmeHnyeckum TpebosaHusam B cooteetcTum ¢ FOCT 12.1.005.

32 MeToAbl 3KCNepuMMEHTanNbLHOro onpeaereHnsi NoXXapHOM ONacHOCTU BELECTB B a3pP030SibHbIX
ynakoBkax. Knaccucukauums

32.1 OCHOBHbI€e NOJIOXEHUsI

HacTtosawmn craHgapT ycTaHaenuBaeT MeETOAbl OnpederieHns NoXapHoW OnacHOCTW BeLecTB B
a9p030SIbHbIX  YMNakoBKax (aspo3onen) pasnuYHOro HasHavyeHus W ycTaHaBnuBaeT TpeboBaHuA K
Knaccudumkaumm, B TOM Yncne Ans MapkMpoBKU OMacCHON XMMWYECKOM NMPOAYKUMM B adPO30rbHONM YNakoBKe
no MOCT 31340 1 napromMepHO-KOCMETMYECKOM NpoayKLUUM B a3po30sibHon ynakoeke no NOCT 31677.

MeToabl He pacnpoCcTpaHATCA Ha B3pbiBYaTbIe, PaAMOaKTUBHbIE U CUITbHOAENCTBYOLWME SO0BUTbIE
aspos3onw.

MeTogbl B uenom COOTBETCTBYIOT MpouedypaM Krnaccudukauum, a Takke mMetogam UCNbITaHui ansd
onpeaeneHns pacCTosiHNUS, Ha KOTOPOM NPOUCXOAUT BO3ropaHne pacnbifgeMbiX adpo30nen U UCTbITaHUI Ha
BOCMIaMeHAEMOCTb MEHHbIX a3apo30Mewn, U3NOXEHHbIX B PekomeHgaumsax no nepesBo3ke OMacHbIX rPy30B
(vactb lll, pasgensl 31.3-31.4) [5].

32.2 Knaccudmkaums

32.21 Asposonu KnaccmduumnpyroTes Kak ypesBblvaniHO NerkoBocnaMeHsiroLmnecs,
nerkoBocCnnameHsIioWmMecs WUnM HeBOCMNaMeHsIoWNecs B 3aBUCUMOCTUM OT yOeNbHOW HU3Wen TennoTbl
cropaHus (ganee - TeNNOTbl CropaHus), NPOLIEHTHOIO COAEPXKaHUs NErkoBoCNIamMmeHsIOLWLMXCS KOMMOHEHTOB,
a TaKke:

- Ons aspo3ofier pacnbiiSseMoro Tuna - Ha OCHOBE pe3yribTaToB WCMbITaHMSA MO onpedeneHunio
paccTOsiHUS, Ha KOTOPOM NPOUCXOAUT BOCMIaMeHEHME a3pO30fbHON CTPYW;

- 4NS aspo3oren NEHHOro TUMna - Ha OCHOBE Pe3yrnbTaToOB UCMbITAHUA MEHbl HA BOCNIIAMEHSEMOCTb.

Mpumeyvanue - K NEerkoBoCnIamMmeHsLLMMCS KOMMOHEHTaMm OTHOCATCSA roptouve
(nerkoBocnnameHsOWMECS) rasbl, JIETKOBOCMITAMEHSIIOWNECS KMOKOCTM U NIErKOBOCMNITaMEHSIIOLLNECS
TBEpAble BellecTBa.

32.2.2 A3p0301b KnaccnpuLmpyoTcsa Kak Ype3BbliHaniHO NErkoBOCNITaMEHSALWNIACS (Knacc OnacHOCTU
1 ons mapkuposku no TOCT 31340):

a) ecnv Tennota cropaHus aspos3onsa (HesaBucumo oT Tuna) coctaBnseT 30 MIDx/kr n bonee, a
MaccoBasi OIS NEerkoBOCMNIaMEHSIIOLLIMXCHA KOMMOHEHTOB COCTaBnseT He MeHee 85%;

0) ecnu ycnosue NyHKTa a) He BbINOMHAETCS, HO MPU 3TOM:

- MpM WCMbITAHUN pPacnbIISEMbIX a3p030fieN BO3ropaHMe as3po30SIbHOWM CTPyM MPOUCXOOUT Ha
paccTosiHumn 75 cm n bonee;

- NPV UCMbITAHWM MEHHBIX aspo3orier BbicoTa MnameHn coctaenseTr 20 cm u bonee, a Bpewms, B
TEYEHNe KOTOPOro HabrnogaeTcs nnamsl, CoCTaBnseT He MeHee 2 ¢; NMBo BbICOTa NilaMeHu COCTaBnsEeT 4
cM 1 bornee, a BpeMsi, B TEHEHUE KOTOPOro HabnogaeTcs nnamsi, COCTaBrnsieT He MeHee 7 C.

32.2.3 A3po3onb KraccuuuMpyeTcs Kak JerkoBocnnameHsoowmincs (knacc onacHoctn 2 Ans
mapkumpoBku no TOCT 31340), ecnn OH HE OTHOCUTCS K Ype3BblHaMHO NerkoBocnnameHsowmmMes no 32.2.2,
a TaKkKe Npu HanM4YnumM OQHOro U3 CreayoLLMX NPU3HAKOB:

a) ecnv TennoTa cropaHus aspo3sons (HesaBmcuMMo oT Tuna) coctasnset 20 MIx/kr n 6onee;

0) ecnu Tennota cropaHus aspo3ons coctaBnsaeT meHee 20 MIx/Kr, HO Npu 3TOM:

- MpPM UCMbITAHWM pachbIIIEMbIX a3p030fieli MPOVMCXOAUT BO3rOpaHWe WnM  BCMbIXMBaHME (C
NPOLOIMKUTENBHOCTBIO TOPEHNST MEHEE 5 C) a3p030NbHOM CTPYM Ha pacCTOSAHUM MeHee 75 cm;

- MPU WUCMbITAHMN MEHHBIX a3pPO30Mier BbiCOTa NMamMeHu cocTaBnsieT 4 cm 1 Gonee, a Bpewms, B
TeueHne KoToporo HabnaaeTcs Nnams, CocTaBnsAeT He MeHee 2 C.
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32.2.4 Asposonb knaccuduumpyeTcst Kak HeBOCMiaMeHsowmnes (knacc omacHoctn 3 gns
mapkumpoBku no TOCT 31340) npu HaNMYUM OQHOIO M3 CreayrLLMX NPU3HAKOB:

a) ecnu TennoTa cropaHusi aspo3ons (He3aBucuUMoO OT Tuna) coctaBnser MeHee 20 MIDk/kr u
MaccoBasi JONS 1ErkOBOCMNIaMEHSIIOLLMXCS KOMMOHEHTOB He npeBbiwaeT 1%;

0) ecnu Tennota cropaHus aspo3ons coctaBnsaeT meHee 20 MIk/Kr 1 npu aTom:

- MPU UCNbITAHUM pacnbIISEMbIX a3p030S1e BO3ropaHNe UIn BCNbIXMBAHME (C NPOLOITKUTENBHOCTHLIO
ropeHnsi MeHee 5 c) aapo30SIbHON CTPYWN HE NMPOUCXOAMUT Ha NFOGOM PacCTOAHWUN;

- NPV UCMbITAHUN NEHHbLIX a3P030rie BO3ropaHMe OTCyTCTBYET MO0 BbiCOTa NNameHn He NpeBbilaeT
4 cm, a BpeMsi, B TEYEHNE KOTOPOro HabngaeTcs nnams, cocTaBnsieT MeHee 2 C.

32.2.5 Knaccudmkaumsa no ypoBHSM M rpynnamM MoXapHOW OnacHOCTWU (NPOAyKuMM B a3pO30S1bHON
ynakoske no MOCT 31677).

Mpooykuus B a3po30SibHON YNakoBKe KraccnuuupyeTcs B 3aBUCUMOCTM OT TEMNOTbl CropaHus no
YPOBHSAM:

- ypoBeHb 1 - a3p0o30nu1 ¢ TennoTon cropaHns meHee 20 MDx/kr;

- YpOBEHb 2 - a3po30nu ¢ TennoTton cropanus ot 20 go 30 MDx/«kr;

- ypoBeHb 3 - a3po30onm ¢ TennoTon cropaHus 6onee 30 MIx/kr.

Mpooykunss B aspo30fibHOWM yMnakoBKe KrnaccuduumpyeTcss Mo rpynmnaM MOoXapHOW OnacHoCTM B
3aBMCMMOCTM OT ANUHBLI PacnpoCTpaHeHUs NamMmeHun Nno cTpye aspo3onsi:

rpynna 1 - onuHa pacnpocTpaHeHUs MramMeHW No cTpye aspos3onsi coctaensieT bonee 0,45 m wunu
cyliectByeT "obpaTHoe" nnamsi, T.e. pacnpoCTpaHeHNe MIaMeHN OT UCTOYHMKA 3aXKUraHusi K a3po30SbHON
ynakoBKe;

rpynna 2 - gnvHa pacnpocTpaHeHus nnameHu no ctpye asposons coctasnset oT 0,20 go 0,45 m,
obpasoBaHue "obpaTHOro" NnaMeHn HexapakTepHO;

ropynna 3 - ANUHa pacnpocTpaHeHus nnamMeHu no ctpye asposonsa coctasndet ot 0,05 go 0,20 m,
obpasoBaHue "obpaTHOro" NnaMmeHn HexapakTepHO;

rpynna 4 - AnvMHa pacnpoCTpaHeHWs NnamMeHn no cTpye aspo3ons coctaenseT meHee 0,05 m,
obpasoBaHue "obpaTHOro" nameHn HexapakTepHo.

MeTogbl onpegeneHns TENNOTbl CrOPaHUSA U AfIMHbI PAcnpOCTPaHEHUS MaMeHn No CTpye aspo3ons
nposopasTcst B cootBeTcTBUM C [10].

32.2.6 3HayeHMe yOenbHOM HU3LWEN TennoTbl CropaHusi COOEPXUMOro a3pO30SfIbHOM YMaKOBKU
onpegensieTcd CyMMUPOBaHWEM 3HAYE€HWUA YAENbHOW TENMOThl CrOpaHns MHAUBMAOYarbHbIX KOMMOHEHTOB C
Y4ETOM MX MaCCOBOW JONM.

[Mpn OTCYTCTBMM AaHHbIX MO HU3LWIEW TennoTe CropaHus [OOMyCKaeTCs WCMoNnb30BaTb 3HaAYeHUst
CTaHOapTHOW (BbIiCLUEN) TennoTbl CropaHusi, koTopasi Mo abComTHOMY 3HA4YeHUo 3aBedomo OGonblue
HU3LWEN Ha TENSOTY KOHAEHCAUMM Boabl, 06pasytoLLencst Npu cropaHnm BeLLLeCTBa.

[1na KOMMNOHEHTOB C HEM3BECTHOM yAEeNbHOM TENSIOTOM cropaHust (Mo Ans aspo30SibHON YNakoBKN C
HEN3BECTHbIM COCTaBOM COAEPXXMMOr0) AonycKaeTcsl NpUHMMaTh 3HavyeHue 45,7 MIx/kr.

Mpumep pacyeTa yaenbHON HU3LWEN TENNOThl CrOpaHNA a3po3051da NpuBeadeH B Tabnuvue 32.1.
Tabnuua 32.1

KoMnoHeHTbI asposons % macc. YpoenbHas Tennota YpenbHas TennoTa cropaHvs ¢ y4eTom
cropaHusi, MIx/kr maccosou gonu, MIx/kr
M3o0byTaH 29 455 13,2
OTaHon 60 30,6 18,4
Bopa 19 0 0
WHrméutop, NAB n T.4. 1 45,7 0,5
Bcero: 32,1 MOx/kr

32.3 MeToq ucnbiTaHusA pacnbinidAeMbIX aaposoneﬁ AnA onpegerneHna pacCtoAaHUA, Ha KOTOPOM
npoucxoaunT BO3ropaHue
CyLLI,HOCTb MeToda 3akKrio4aeTCA B pachnblTiEHUMN ad3p030/iA B HanpaBliEHUN UCTOYHUKA 3aXUraHus,
pasmellaeMoro OT ynakoBkM Ha U3MEHAEMbIX PaCCTOAHUAX C MHTepBanamMu 15 cm, onsa BbIACHEHUS (baKTa
Hann4na Bo3ropaHua 1 yCTOVI‘-II/IBOFO ropeHus 83p030ﬂbHOl7I CTpyu.
[aHHbIN MeToa He pacnpocTpaHAeTCA Ha ad3pPO030JibHbl€ YNMaKOBKM NEHHOro Tuna, cogepXxaline nexHbl,
MYCCbI, refin 1 nacTthbl, a TakKKe Ha YNakoBKWU, CHab)XeHHble O03VPYOLWKMM KnanaHoM.
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32.3.1 UcnbiTaTenbHoe o6opynoBaHue

32.3.1.1 VicnbiTatenbHoe obopyaoBaHMe AOMMKHO BKIOYATL Crieaylolne aneMeHThbl.

32.3.1.2 EmkocTtb ¢ Bogou npu Temnepatype (20+£1)°C n o6bemoM, 4OCTaTOUHbIM ANS NOTPYXXeHNs 1
BblAepXNBaHUS aapO30SIbHBIX YNAaKOBOK.

32.3.1.3 Becbl nabopaTtopHble ¢ TOYHOCTbIO He MeHee +0,1 T.

32.3.1.4 CexkyHoomep C norpeLuHocTbio He Gonee 1 c.

32.3.1.5 TepmomeTp C geneHueMm Lwkanbl He Gonee 1°C unu apyrue musMmeputenn Temneparypbl C
MOrpeLIHoCTbo He Bonee ykasaHHON.

32.3.1.6 OcHoBaHMe Onsa KpenneHust aspo30SibHOM YMaKOBKM, FOpenku U U3MepuTenbHON JTMHEWKU
(cM. pucyHok 32.1). YCTPONCTBO C KHOMKOW yNpaBrieHns A51s HaXkaTusl Ha KnanaH aspo30S1IbHOW YNaKOBKMU.

MpumeyaHue - NpoBeaeHVe UCMbITaHUIA AonyckaeTcs NPOBOAMTL 6e3 UCMonb3oBaHMSA YCTPONCTB Anis
KpenneHus ynakoBKWM W HaxaTus Ha KnanaH, yaepXuBas M Haxumas Ha KrianaH YrnakoBKUM BPY4YHYHO C
cobnoaeHneM HeobXxoaAMMbIX Mep NPEAOCTOPOXHOCTY.
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1 - KHOMNKa ynpaBreHnst yCTPOMCTBOM HaxaTtust; 2 - yCTPONCTBO ANS HaXKaTusa Ha KrnanaH aspo30sibHON
ynakoBKu; 3 - UCMbITaTernbHas aspo30ribHas yNnakoBka; 4 - usmeputenbHasi NimHerika; 5 - cTpyst asposons; 6 -
rasoBasi ropersika; 7 - OCHOBaHWe AN KpenneHns
PucyHok 32.1 - Cxema npoBefeHu1s UCMbITaHWS MO onpedeneHnto paccTosiHUSA, Ha KOTOPOM NMPOUCXOAUT
BO3ropaHune aspo3ons

32.3.1.7 'amepuTenbHas nuHerka onmHon He meHee 1 M, ¢ ueHon genenun 0,001 m.
32.3.1.8 3axwuraiowee yCTpOUCTBO - ra30Bas ropefika, nossonsowas nony4uts ronyboe
HecBeTALWeecd NnamMsi C BepTUKanbHbIM pa3Mepom oT 4 4o 5 cm.

32.3.2 NMogroTroBka 060pyAoBaHUA U 06pas3ubl ANA UCTIbITAaHUN

32.3.2.1 OcHoBaHWe yCTaHaBMNMBAKOT Ha YCTONYMBON rOPU3OHTarbHON MOBEPXHOCTU, HA yaaneHun ot
roptounx marepuanos. McnblTaHns NpoBoASAT B NOMELLEHUW, OCTaTOMHO 3aTEMHEHHOM Ans HabnogeHns 3a
BOCnnamMeHeHvemM, npu Temnepatype (20+5)°C. MNpn paboTe B BbITSHXXHOM LUKAy BENUYUHY TArM criegyet
nogaepxmeaTb 6€3 CoO3AaHNs CUMNbHOIO ABMXEHNS BO3AYXa.

MpumeyaHne - B nomeleHun cnegyet obecneynTb AOCTATOMHOE NPOBETPMBaHWE, MpUHUMAs BCe
HeobxoanMble Mepbl MPEAOCTOPOXKHOCTY AN NPeaoTBpaLleHns BObIXaHWs NPOAYKTOB rOPeHus.

32.3.2.2 Tlepeq Ha4anoM wuchbiTaHMSA YyOexaalTcsa COOTBETCTBMIO  a3pO30SfIbHOW  YMaKOBKM
HauMeHOBaHWIO uccrnegyemoro obpasua. M3mepsioT maccy aspo30fibHOM YMaKOBKM W 3anucbiBalOT ee
maccy. bpakoBaHHbIe UNn HenonHble 6annoHbI N3bIMatoTCA.

32.3.2.3 A3po3orbHble YyNakoBKU Mepen KaabIM MCnblTaHMeM norpyxatoT (He meHee 95% kopnyca
yMaKkoBKW) B eMKOCTb C Bogon ¢ Temnepatypon (20+1)°C v BeigepxusatoT He meHee 30 MuH.

32.3.2.4 Kaxgbll a3p030MbHbIA pacnbinnTens NpuBoguTcs B paboyee COCTOosHME, a 3aTeM nyTem
HaXxaTusl Ha KnanaH nNpou3BoaUTCA pacrbifieHNe COAEPXMMOro B TedeHne npumepHo 1 ¢ Ansa yaaneHus u3
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GannoH4uka HeoaHOPOAHbIX MaTepunarioB.

I'Ipwmeanme - Heobxoanmo CTporo cobntogatb MHCTPYKUMN n3rotoeutTena no rnpuMeHeHuo, B TOM
YUCrne y4dmnTblBaTb Tpe6yeM0e pacnonoxeHune GannoHa Ans Ucrnonb3oBaHUs (npﬂmoe nnn nepeBepHyToe).
Ecnu ero Heobxogmumo BCTPAXMBATb, TO 3TO HY>XKHO CAeNaTb HENOCPEACTBEHHO nNepea UCnbliTaHUEM.

32.3.3 NpoBeaeHue ucnbiTaHUA

32.3.3.1 YcraHaBnuBalOT ropenky Ha OCHOBaHWe, Npu HeobXOAMMOCTWM 3aKkpenus Mnpu MOMOLLK
3axkuma. BknoyaloT ropenky 1 perynvpyroT Hanop rasa o NofyyveHus nrnameHu BbicoTow oT 4 0o 5 cwm.
PaccTosiHue oT BbIXOQHOro OTBEPCTUSI PacrblUTENs YNakoBKU OO BEPTUKaNbHOW OCU ropenku Ans nepBoro
UcnblTaHWUA NepPBOK yrnakoBkM nNpuHUmaeTcs 60 cm (cM. pucyHok 32.1).

32.3.3.2 YcraHaBnuBalT NMOO BPYYHYIO YOEPXKMBAOT a’3pO30SfbHYI0 YMaKOBKY B MOMOXEHUN,
nNpeayCcMOTPEHHOM MHCTPYKUMEN NO MPUMEHEHUIO, MNPy 3TOM Kpal BbIXOQHOrO OTBEPCTUSI pacrnbiiuTens
OOMXKeH coBnagaTtb C HavyanoMm U3mMepuTernbHOWM MNMHENKN, 8 OCb a3pO30JSIbHOM CTPYWM HanpaBrieHa TOYHO B
CTOPOHY MriaMeHn N NPOXOANTL Yepes ee BEPXHIOKD YacTb (CM. pUcyHok 32.1).

32.3.3.3 HaxumaloT Ha knamaH ynakoBKM W pacnbinsAloT aspo3oflb He MeHee 5 ¢, oxugas ero
BOCMNNaMeHeHus. Ecnu BocnnameHeHWe NpoucXodwT, pacnbifieHWe MpodorKakoT, NogaepxuBas nnavs B
TeyeHne He MeHee 5 c. BosropaHvem cuuTaeTcsi BOCMNaMeHeHWe W Bu3yaribHOe YCTOMYMBOE ropeHue
a3pO30rbHON CTPYM Ha MPOTSXKEHUM Kak MUHUMYM 5 c. Ecnu Bo3ropaHusi He npoucxogut, ybexxaatTcsa B
OTCYTCTBUM BO3ropaHusl 1 Npu Apyrux OpueHTaumsax ynakoBku (Hanpumep, B NepeBEPHYTOM NMOMNOXEHUN AN
n3genui, npegHasHayYeHHbIX AN UCMOoMb30BaHUsl B BEPTUKANbHOM MONOXeHUW). VcnbiTaHna ons kaxgoro
paccTosHUSI NMOBTOPSAT Tpu pasa. PakT HanmuMuusa Unn OTCYTCTBUSA BO3ropaHus (OMKCUPYHOT B MPOTOKONE
NCNbITaHWN.

MpumevaHne - Cnydam BCNbIXMBaHWUS al3po30fs C MNPOAOIIKUTENBHOCTBIO FOpPeHMs MeHee 5 ¢
BO3ropaHMeM He CYUMTaKTCS, HO OTMEYATCS B MPOTOKONE MUCMbITAHWUIA.

32.3.3.4 lpu Hanuyun BO3ropaHMs a’apo30nis XOTH Obl B OOQHOM WUCMNbITAHUM PacCTOsiHUE Mexay
BbIXOAHbIM OTBEPCTUEM PaCMbINUTENST U NNIAMEHEM FOPENKX yBenuumBaloT Ha 15 cMm. Ecnn BosropaHus He
NPOUCXOAMUT, paccTosiHne ymeHbLuaeTcs Ha 15 cm. Ucnbitanua no 32.3.3.1-32.3.3.3 nosTopsoT B Auana3oHe
pacctosHun oT 15 go 90 cm, Haxogos MakcuMarnbHOEe PacCTosHME, MPU KOTOPOM MPOUCXOAUT BO3ropaHue
pacnbinsemon cTpyn. Ecnn Ha pacctosHum 15 cM BO3ropaHus He MPOMCXoauT, AMsl YNakoBKM OUKCUPYIOT
OTCYTCTBME BO3ropaHus.

32.3.3.5 [1na oOHOro HaMMeHOBaHWS adpOo30fbHOM NpoAyKuMn wucnbitTaHma no 32.3.3.1-32.3.3.4
nocnegoBaTernbHO NPOBOASAT HE MEHee YeM Ha Tpex ynakoBKax, Mpu 3TOM Npv NEPBOM UCMNbITAHUW KaXKAOM
nocneayoLwen yrnakoBkM B KayeCTBE HayarbHOrO 3HAYEHUS PacCTOSHUSA MEeXAY BbIXOAHbIM OTBEpPCTMEM
pacnbinMTens 1 nnaMmeHem roperiku yctTaHaBnmBaeTCad MakCumarnbHOe 3HadeHue, Ha KOTOPOM OTMeYarnochb
BO3ropaHve Ang npeablgyLien ynakosKu.

32.3.3.6 [lanee npoBoasTCA KOHTPOSbHbIE MUCMbITAHUS HA TPEX YMNakoBKax aspOo30SIbHOW NpoayKLun
TOro k& HauMeHOBaHUs1, HO 3anonHeHHbIX oT 10 Ao 12% OT HayanbHOM Macchl.

MpumeyvaHue - [ns ucnblTaHMM JOMYCKAeTCs UCMONb30BaTb YMAaKOBKM C OCTATOYHbIM 3arnofiHEHUEM
bonee 12% nocne npoBeAeHuns npeabiayLmnx UCnbiTaHni NMMGo NCNonb3oBaTh HOBLIE.

32.3.3.7 OnopoxxHeHne a3po30sIbHON YNAKOBKW OCYLLLECTBASIETCS MYTEM MOCNeoBaTENbHbIX HaXaTuU
Ha pacnbinuTenb NPoAOMKUTENBHOCTLIO He 6onee 30 ¢, ¢ UHTepBanaMm Mexay OTAENbHbIMU HaXaTUAMU He
meHee 300 c. Ha Bpems 3Toro nHTepBana ynakoBka nomeLlaetcs B BaHHY ¢ Bogon no 32.3.2.3. CteneHb
onopoxHeHus ynakoku oT 10 oo 12% koHTponupyeTcs onpegeneHvemM BenmyHbl UBMEHEHUST Macchl.

32.3.3.8 [Insa kaxxgon n3 npeaBapuTeribHO ONMOPOXKHEHHbBIX YNMAKOBOK MPOBOAAT MO OQHOMY UCMbITAHMIO
no 32.3.3.1-32.3.3.3 Tonbko Ha OOHOM PaCCTOSIHUK, NMPU STOM:

- paccTosiHNEe MEXAY BbIXOAHbIM OTBEPCTUEM PaCNbINMTENS M NNAaMEHEM FOpernkn yCcTaHaBnmMBaeTcs
Ha 15 cm Bornblue MakcumanbHOrO pacCTOAHMS, Ha KOTOPOM MPOUCXOLMIIO BO3ropaHue npuv npegbigyem
UCMbITaHWM 3anONTHEHHbIX YMAKOBOK (MO0 paccTosiHMe ycTaHaBNmMBaeTCs paBHbIM 15 cM, ecriv Bo3ropaHus
paHee He NPOMCX0AnNo);

- OpUeHTaumsi yNakoBkU (MPsiMOe UMW NepPEBEPHYTOE MONMOXEHNE U T.4.) BbIOMpaeTcsi B 3aBUCUMOCTH
OT TOro, B KAKOM MOOXEHUN MPOUCXOANINO BO3ropaHne Npu UCTIbITAHMAX 3anOSTHEHHbIX YMaKOBOK.

32.3.4 OueHka pe3ynbTaToB UCNbLITaHUM U Krnaccudukaums

Knaccudukauuma pacnbinsembix aspos3oried MnpoBoaUTCA B COOTBETCTBUM C 32.2 M C y4eTOM
MOMyYEHHbIX PE3ynbTaTOB UCMbITAHUN.

A3spo3ornb ¢ TennoTon cropanusa pasHon 20 MIx/kr unun 6onee knaccuuUMpyeTcs Kak YpesBblHaiHO
NEerkoBoCMNIamMeHsIIOLLMIACS, eCnn XOTA Obl B O4HOM UCMbITAHMKU BO3ropaHMe MPOUCXOAUT Ha paccTosiHum 75
cM vnnu 6onee. B npoTMBHOM cryyae a3po305ib KnaccumumpyeTcsl kak JIErkOBOCMIaMEHSIOLNACA.

Asposonb ¢ TennoTon cropaHusa meHee 20 MIDk/kr knaccuduumpyeTcs:

- KaK 4Ype3Bbl4alHO NEerkoBOCNIaMeHSIIOWMINCS, ECNN BO3ropaHMe NPOVCXOANUT Ha PacCTOsTHUKN 75 cM 1
bornee;

- KaKk JEerkoBOCMIIAMEHSIIOWNIACA, €Cnu  MPOUCXOQUT  BO3ropaHuMe wnuM  BenbixvBaHue (C
NPOLOIMKUTENBHOCTBIO TOPEHNsT MEHEE 5 C) a3p030NbHOM CTPYM Ha pacCTOAHUM MeHee 75 cm;
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- KaKk HEeBOCMaMEHSOLLMIACS, eCrin BO BCEX MUCMbITAHUSX BO3ropaHuna Uinnm BCNbIXMBaAHUA al3p030I1A (C
NPOAOITXNTENTbHOCTbBIO TOPEHNA MEHEE 5 C) HEe NponcxoaunT Ha nooom PacCTOAHUN.

32.3.5 OchopmrneHne NnpoToKosia UcnbITaHUN

Ycnosus 1 pesynbTaTtbl UCMbITAHUA PEMMCTPUPYIOT B MPOTOKOME UCNbITaHWUNA.

[MpoTokon ucnblTaHUA JOIMKEH coaepKaTb:

- HaMMeHoBaHue 1 agpec nabopaTtopum ¢ ykasaHMeM LOKYMEHTa akkpeauTauumu;

- NOfHOe HaMmeHoBaHWe uccrnegyemoro obpasua, HauMmeHoBaHME U COCTaB OCHOBHOIO NPOAyKTa u
nponenneHTa;

- JaTy M ycnosusi NpoBedeHust UCNbITaHWA (TemnepaTypa, aTMocdepHoe AaBrneHne U BNaXHOCTb B
nabopatopun);

- XapakTepHble 0CODEHHOCTU MPOBEAEHUSI UCTIbITAHWIA;

- 3Ha4YeHUs, NomyYeHHble NPY UCTbITaHUAX (CM. Tabnuuy 32.2);

- BbIBOAbl O MaKkCUManbHOM PacCTOSHUW, HAa KOTOPOM NPOUCXOAWUT BO3ropaHue, nmbo ob oTcyTcTBUM
BO3ropaHusi, a Takke BCMbIXMBaHWUS adpo30ris (C NpodormkNTENLHOCTLIO rOpeHns MeHee 5 c);

- ®N0O onepaTopa u pykoBoguTens nadopatopun.
Tabnvua 32.2 - PesynbTaTbl MCMbITaHUIA pacnbinsieMbiX aspo3ofiert ANsl OonpeaeneHus paccTosiHuS, Ha
KOTOPOM NPOMCXoguT BO3ropaHue

PaccrtosiHne ot PesynbTaT ucnbitaHus BannoHuuk 1 BannoHuuk 2 Bannoruuk 3
pacnsinutens (OA vnun HET)
1 2 3 1 2 3 1 2 3
15 cm BosropaHue
BcnbixuBaHue
30 cm BosropaHue
BcnbixuBaHue
45 cm BosropaHue
BcnbixuBaHue
60 cm Bosropanue
BcnbixuBaHue
75 cm Bosropanue
BcnbixuBaHne
90 cm Bosropanue
BcnbixuBaHne
MNpumevaHns

32.4 MeTop UcnbITaHUA Ha BOCNJIAaMEHAEMOCTb a3pP030JIbHOM NeHbI
[aHHbI MeTo pacnpoCTpaHAEeTCs Ha a3po30SibHble YNAKOBKW, BbiMyCcKaloLne NpoaykT B BUAE MEHBI,
Mycca, renisi unu nactbl, B TOM 4YMCrie C JO3VPYLWMM yCcTponcTBOoM. CylHOCTb MeToda 3akno4yaercs B
HaHEeCEHNM yKa3aHHOro aspo3ons (NMpuMbnuanTensHO 5 r) Ha npenapaTHoOe CTEKMNO M MOMELLEHUN UCTOYHUKA
OrHs (roperika, cBeva, CMMYKa WKW 3aXkuranka) y OCHOBaHWMA NpenapatHoro crekna nns HabnwopgeHus,
NPOW3OMAET NN BO3ropaHne NeHbl, Mycca, rens unv nactbl.

32.4.1 UcnbiTaTenbHoe o6opynoBaHue
VcnbiTatensHoe obopyaoBaHMe JOMKHO BKIOYATb CEAYOLWME SNTIEMEHTHI.
32.4.1.1 EmkocTb ¢ Bogon npu Temnepatype (20+1)°C n o6bemom, JOCTAaTOYHBIM ANSA NMOrPYXEHUS U
BblOEPXXMNBAHMSA a3pPO30JIbHBIX YNAaKOBOK.
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32.4.1.2 Becbl nabopaTopHble C TOYHOCTbIO He MeHee 0,1 T.

32.4.1.3 CekyHOomep C TOYHOCTbIO He MeHee +0,2 c.

32.4.1.4 TepmomeTp C AerneHneM LwKanbl He 6onee 1°C wnu gpyrne usmepuTenu temneparypbl C
MorpeLLHOCTbIO He Bonee ykasaHHOM.

32.4.1.5 OrHeynopHoe npenapaTHOE CTEKMNO AMamMeTpoM NpumepHo 150 Mm.

32.4.1.6 OnopHasi CTONKa 1 3aXXNM.

32.4.1.7 UamepuTernbHas nuHernka anvHon He meHee 0,5 M, ¢ ueHon aenexuii 0,001 m.

32.4.1.8 3axurarollee YCTPOWUCTBO - roperika, BOCKOBasi uUnuM napaduHoBasi cBe4a, Cnuvka wnu
3axuranka.

32.4.2 NogroToBka o6opyaoBaHus U obpasubl ANA UCMbITaHUN

32.4.2.1 TllpenapaTHoe CTEKNO TMOMELLAEeTCs Ha YCTOMYMBYIO TOPU3OHTASTbHYIO OrHEeYnopHYyHo
NMOBEPXHOCTb, Ha yAaneHun oT roproydnx MatepuanoB. MepHas nvHerika nomeLlaeTcs HenocpeacTBEHHO 3a
npenapaTHbIM CTEKIIOM M 3aKpennseTcs B BepTUKaNbHOM MOMOXEHWM C MOMOLLBbIO OMOPHOW CTOWMKU U
3aXknMa TakuMm ob6pa3oM, YTOObI ee HaYano Haxogunocb Ha ypoOBHE OCHOBaHWS NpenapaTHOro CTekna.

32.4.2.2 O6opypoBaHue yCTaHaBNMBAaKT Ha yAaneHuu OT roproumMx Martepuanos. McnbitaHus
npoBoAAT B MOMELLUEHNM, [OCTAaTOMHO 3aTeMHEHHOM Ans HabnogeHws 3a BOCMNMaMEHeHWeM, npu
Temneparype, nogaepxusaeMmonn Ha ypoBHe (2015)°C. lNpu paboTe B BbLITSXKHOM LUKady BEMUYMHY TS
crnegyet nogaepxmBaTth 6€3 co3aaHusi CUNbHOro ABUXEHWS BO34yXa.

MpumeyaHue - B nomelyeHun criegyet obecneunTb LOCTATOMHOE NPOBETPMBAHWE, NMpUHUMAasi Bce
HeobxoanMble Mepbl NPegOCTOPOXHOCTY ANs NPeAoTBpaLleHUs BAbIXaHUS NPOAYKTOB ropeHUs.

32.4.2.3 Tlepeg HayanoMm wucnbiTaHua Yyb6exaawTCa COOTBETCTBMIO a3PO30SIbHOM  YNaKOBKU
HaMMeHoBaHMIo uccnegyemoro obpasua. bpakoBaHHbIe UK HEMONHbIE BaNNOHbI N3bIMAKOTCS.

32.4.2.4 A3po30rbHble YNaKoBKU Mepen KaxabIiM MUChbITaHUEM NorpyxarT (He meHee 95% kopnyca
ynakoBKW) B eMKOCTb € Bogom ¢ Temnepatypon (20+£1)°C n BolgepxuatoT He MeHee 30 MuH.

32.4.2.5 Kaxabln a3p030MbHbIA pacnbinuTens npuBoguTca B pabodyee COCTOosSHME, a 3aTtemM nyTem
HaXkaTus Ha knanaH nNpou3BOOUTCHA pacnbifieHne COAEPXKMMOro B TedeHre npumMmepHo 1 ¢ ansa yganeHus m3
BannoH4YMKa HeOAHOPOAHbBIX MaTepranos.

Mpumeyanue - Heobxoaumo cTporo cobntogaTe UHCTPYKLUU U3rOTOBUTENS MO NMPUMEHEHUIO, B TOM
yucrne yuntbiBatb Tpebyemoe pacnonoxeHue GannoHa Ansa UCNONb30OBaHWs (MPSMOE UM NepeBepHYTOoe).
Ecnu ero Heobxoanmo BCTpSxmBaTh, TO 3TO HY>KHO CAenaTb HENocCpeaCcTBEHHO nepes UCMbITaHEM.

32.4.2.6 Tlytem NpoBGHOro HaxaTusi OLEHMBAETCH CKOPOCTb BbIXO4A WIN MHTEHCMBHOCTb MOTOKA
a9pO30MbHOro NpoayKkTa A NocneayoLwero TOYHOro 403MPOBaHNS KONMYEeCTBa Bbl4aBEHHOro nNpogykTa
npv NpoBeAeHNN UCTIbITaHWIA.

32.4.3 MNpoBeneHue ncnbiTaHUA

32.4.3.1 NMpomn3BecTn N3MepeHme Maccbl aapo30sIbHOM YNaKOBKN 1 3anucaTb NOSyYEeHHbIN pe3ynbTar.

32.4.3.2 BbinyCcTnTb NPOAYKT B pasmMepe TUNOBOW NOTPeOUTENbCKON A03bl (MPUHUMAEMON, UCXOAs U3
yKa3aHMn 3aBOA4a-U3roToBUTENS UMW B COOTBETCTBMM C Ha3Ha4yeHWeM MpoayKuum, OBbIMHO - OKono 5 r) B
LeHTparnbHy 4acTb YMCTOro npenapaTHOro crtekrna, ¢ TeM 4Tobbl obpasoBanachb ropka BbiCOTON He Gonee
25 Mm.

32.4.3.3 B Te4yeHue He Bornee 5 ¢ nocne 3aBepLUeHMs BbIMycka MOOHECTV WCTOYHWMK OMHS K Kpato
obpasua y ero ocHoBaHMS M OAHOBPEMEHHO BKIHOUUTL cekyHaomep. [Mpu HeobxXxoauMOCTM UCTOYHUK OrHS
yaanutb OT Kpasd obpasua npMMepHo yepes 2 ¢, C TeM YTOObl YeTKO BMAETb, MPOU3OLUIO NI BO3ropaHue.
BosropaHve onpegensieTca Kak ycTonumBbIA hbaken nnameHn Hag obpasuom BbICOTOM He MeHee 4 cwm,
COXPaHSALWNACA Ha NPOTSXKeHUN He MeHee 2 ¢. Ecnv BosropaHue obpasua He NPOMCXOANT, NCTOYHMK OMHSI
NMOAHOCHT eLe pas.

32.4.3.4 Ecnu BO3ropaHune NpoucxoauT, cnegyeT 3adMKCMpoBaTh:

- MaKCMMaribHyH BbICOTY NlaMeHW B CAHTMMETPax Hag OCHOBaHMEM NPEenapaTHOro CTekna;

- BpeMsl, B TEYEHME KOTOPOro BMOHO MiiaMsi, B CEKyHAaX.

[anee cnegyeTt BHOBb NPOM3BECTU U3MEPEHNE MACChl a3PO30SIbHON YNMAKOBKU, NOACYMTATb M yKasaTb
Maccy BbIMyLLEHHOro NpoaykTa.

32.4.3.5 Ecnn BO3ropaHnsi He MPOUCXOAMWT, HO M hopma BbINYLLEHHOTO NpoaykTa (KoHdurypaums
rOpKM MEHbl WM NacTbl) BU3yanbHO HE MEHSAETCs, cregyeT 3aHOBO MOBTOPWUTbL onepauuy Mo
32.4.3.1-32.4.3.2, HO nepen NoAHECEHMEM UCTOYHUKA OrHA criefyeT AaTbh NPoAyKTy OTCTOATLCA B TeueHue
30 c. Ecnu BocnnameHeHns BHOBb HE NPOVCXOANT, aHarnorM4Hyo npoueaypy nocnenoBaTenbHO MOBTOPAOT
C COOTBETCTBYHOLLUUMM 3agepkkamu Ha 60, 120 n 240 c.

32.4.3.6 UcnbitaHna no 32.4.3.1-32.4.3.5 Ans Kaxaon ynakoBKU NOBTOPSAIOT Tpy pasa.

32.4.3.7 [Ons kKaxgoro HaMMeHOBaHWUS a3po30fibHOW MNPOAYKLMU UCMbITaHUS MocneaoBaTeribHO
NPOBOAST HE MEHEE YEM Ha TPEeX yrnakoBKax.

32.4.4 OueHka pe3ynbTaToB UCNbITaHUM U Knaccudukaums
Knaccudukaums neHHbIX a3po3onent NpoBoAUTCS B COOTBETCTBUM C 32.2 M C YY4ETOM MNOSTyYEHHbIX
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pe3ynbTaToB UCMbITAHUN.

Aspo3sonb KnaccnuumnpyeTest Kak Ype3BbliHaliHO JIErKOBOCMIAMEHSIIOLLMIACS, eCnn XOTsl Obl B OAHOM
ncnbiTaHMM BbicoTa nnameHn coctaensieT 20 cm 1 Oonee, a BpeMsi, B TedeHMe KOTOpPOro Habnwogaetcs
nnams, coctaBnsieT He MeHee 2 ¢; NMBO BbICOTa MNrnameHn coctaBnseT 4 cMm 1 bonee, a BpeMs, B TeYeHUe
KOTOpOoro HabnogaeTcs nrnamsi, COCTaBnsieT He MeHee 7 C.

Asposornb ¢ TennoTon cropaHunst meHee 20 MIDk/Kr KnaccuuumMpyeTcs Kak HEBOCMIAaMEHSAOLMNIACS,
€Cn1 BO BCEX MCMbITAHWAX Mramsi OTCYTCTBYET NMMOO BbICOTa MiameHu He npeBbilaeT 4 cM, a Bpewms, B
TEeYeHne KOTOporo HabngaeTcs nnams, COCTaenseT MeHee 2 C.

Bo Bcex ocTanbHbIX Criydyasx aspo30sib KnaccuuumupyeTcs Kak fierkoBocnnaMmeHsitoLMncs.

32.4.5 OchopmneHne NpoToKona UcnbiTaHUN

YcnoBusa M pesynbTaTbl UCMbITAHUA PErMCTPUPYIOT B MPOTOKOMNE MWCNbITAHWA, KOTOPbIA [OOIHKEH
copepxatb:

- HaMMeHoBaHWe 1 agpec nabopaTopum ¢ ykasaHMeM JOKYMEHTa akkpeauTaumu;

- NOMHOEe HaMMeHOBaHWe uccrnegyemoro obpasua, HauMeHOBaHME U COCTaB OCHOBHOIO NPOAyKTa U
NPONEenneHTa;

- 0aTy WM ycrnoBusi NPOBEAEHNSA UCMbITaHWIA (TemnepaTtypa, atMocepHoe OaBreHWe U BMaXHOCTb B
nabopatopun);

- pesynbTaTbl UCMbITAaHWUNA:

a) Npy HanMyMM BO3rOPaHWUsi - MaKCMMarnbHYK BbICOTY MilaMEHU B CaHTMMETpax Hag OCHOBaHWEM
npenapaTHOro CTekna; BpPeEMsi, B TeYEHMEe KOTOpPOro BMOHO Nnamsi, B CeKyHAax; Bpemsl OTCTauBaHusl
npoaykTa (ecnvm npoBoAuNocCh); Maccy npobsbl;

©) Npn OTCYTCTBMU BO3ropaHus - hakT OTCYyTCTBMSA BO3ropaHus, maccy npobbi;

- XapakTepHble 0COBEHHOCTN NPOBEAEHNS UCMbITAHWUIA;

- ®UO onepatopa 1 pykosoauTens nadopaTtopun.

33 MeTopn akcnepMMeHTanbLHOro onpeaeneHusa Nnokasarenen B3pbiBa a3poB3Becen -
MaKCUMarnbHOro AaBJieHuUd B3pbiBa, HUXKHEro KOHUeHTpPauMOHHOro npeagesna pacnpocrtpaHeHus
nnaMmeH"n, MUHMMarnbHOro B3pbiBOOMAaCHOro coaepxaHusa Kucnopoaa vu MWHUMaNbLHOM
¢nermaTusmnpyrowlen KOHUEHTpaummu cpnermaTusartopa

33.1 OCHOBHbI€ NOJIOXEHUsI

MeToa askcnepuMMeHTanbHOro onpeneneHnst nokasaTtenen B3pbiBa aspOB3BECEN - MaKCUMAarbHOroO
OaBreHns B3pbiBa, HWKHEro KOHLIEHTPaLMOHHOIO npegena pacrnpoCcTpaHeHUs nramMeHn, MUHMMAarbHOro
B3pbIBOOMACHOIO COAEPKaHWS KMCNopoga U MMHUMaIbHON brierMaTnampyoLLen KOHLEHTpauun.

3Ha4yeHne MaKcuMarnbHOW CKOPOCTU HapacTaHus [OaBfieHus B3pbiBa cregyeT MpUMEHSTb Mpu
pa3paboTke MepornpuaTUin MO 0BecrneyeHnto NoXapoB3pbIBOOE30NACHOCTU TEXHONMOMMYECKMX NPOLECCOB B
cootBeTcTBuM ¢ TpeboBaHnsmn FTOCT 12.1.004 n FOCT 12.1.010.

3Ha4yeHne HWKHEro KOHLUEHTpPauUWOHHOTO npedena pacnpocTpaHeHus nnaMeHu HeobxoavMmo
BKIIOYATb B CTaHAapTbl WM TEXHUYECKYl [OKyMEHTauuilo Ha TBepable BeLwecTBa, CMOCOGHbIe
o0pa3oBbiBaTb B3pbIBOOMACHbIE MbIIEBO3AYLUHbIE CMEecU (Ons nbiied onpenenstoT TOMbKO  HWDKHUN
KOHUEHTPaUMOHHbIN  Npeden). 3HayeHus KOHLUEHTPAUMOHHBIX MNpedenoB crnedyetr NpUMEHATb  npwu
onpeaeneHMn Kateropum MOMELLEHWI NO B3PbIBOMOXAPHOM M MOXAPHOW OMacHOCTW B COOTBETCTBMM C
TpeboBaHMAMM HOPM TEXHOMOrMYECKOrO NPOEKTMPOBaHWS; NpU pacyeTe B3pbiBOGE30NacHbIX KOHLEHTpauun
Mbifien BHYTPU TEXHOMOrMYyeckoro obopygoBaHnst 1 TpyboNpoBOAOB; NPy NPOEKTUPOBaHUN BEHTUNSALIMOHHBIX
CUCTEM, a TakKe Mpu pacyeTe NpengenbHO AOMNYyCTUMbIX B3pblBOOE30MACHbIX KOHLUEHTpauun Mbifien B
BO3ayxe pabo4yert 30Hbl C MOTEHUMANbHbIMW UCTOYMHMKAMW 3aXXWUraHus B COOTBETCTBMM C TpeboBaHMsAMMU
FOCT 12.1.010; npn paspaboTke MeponpusaTMiA No obecnedeHnto noxapHon OesonacHocTM 0O6bekTa B
cooTtBeTcTBMM ¢ TpeboBaHuammn TOCT 12.1.004; npu BbiGope anekTpoobopydoBaHUs B COOTBETCTBUMM C
TpeboBaHusmu Y3 [9].

3Ha4yeHne MMHUMANbBHOIO B3PbLIBOOMACHOIO COAEpXaHUa Kucnopoda crnegyetr npuMEHATb Mpu
pa3paboTke MeponpuATUiA No obecneyeHno NoXapoB3pbiIBOOE30MNAaCHOCTN TEXHOMOIMYECKMX MPOLLECCOB B
cooTtBeTcTBMM ¢ TpeboraHnsmmn TOCT 12.1.004 n FOCT 12.1.010.

3Ha4yeHne MMHMMAIbHON hrierMaTU3vpyoLLLen KOHLEHTpauun driermatnsaTopa crieqyeT NpuMeHATb
npv pa3paboTke MepPoONpuATUI N0 OOECNEYEHUNIO NOXAPOB3PbIBOOE30NACHOCTM TEXHONOIMYECKMX NPOLLECCOB
MeToaoM driermatmsauumn B cooteeTcteum ¢ TpeboaHuamm FOCT 12.1.004 n TOCT 12.1.010.

33.2 UcnbiTaTenbHoe o6opyaoBaHue
VicnbiTatensHoe obopyaoBaHve Ansi ONpefeneHnst rnokasatenen B3pbiBa MbifieBO3AYLLUHbIX CMEecen
(cm. pucyHok 33.1) BknoyaeT B cebsi criegylolimne sfieMeHThl.
33.2.1 PeakumoHHbIN cocyn, NpeacTaBnsowmn cobon uunuuap Beicoton (450125) MM 1 BHYTPEHHUM
anameTtpom (105+5) MM, BbINONMHEH M3 HEPXKABEIOLLIEN CTANM K paccymTaH Ha paboyee gaenenne go 1 Mlla.
Cocypn cHabxeH WTyLepammn 4ns nogayun ra3oBbiX KOMMOHEHTOB U NOACOEAMHEHMS AATYNKA OABMNEHUS.
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Kpome MeTannunyeckoro peakumOHHOro cocya ycTaHoBKa CHabXeHa peakuMOHHbIM cocyaom um3

cTeknsiHHow TpyObl no FOCT 8894 BbicoTon (450+25) MM, BHyTpeHHUM avameTtpom 105 i% MM ¥ TOMLWUHON
cTeHkn (7£1) mm.
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1 - peakUUOHHBIV COCyf; 2 - KOHYC pacnbinuTens; 3 - dopkamepa; 4 - obpaTtHbIv Knanax; 5 - knanaH ¢
arekTponpmBoaoM; 6 - MaHOMETp; 7 - pecuBep; 8 - razoaHanuaaTop; 9 - NynbT ynpasneHus; 10 - ICTOYHUK
3axuranus; 11 - pernctpupyrowas annapartypa; 12 - gatyuk gaBrneHns
PucyHok 33.1 - Cxema ncnbiTaTenbHOro obopynoBaHns Ansa onpegeneHns nokasartenemn B3pbisa
NbINEBO3AYLLUHbIX CMEeCcen

33.2.2 Cuctema rasonpuroToBfeHNS U pachnbifieHUs UCCneayemMoro BeLLecTBa, pacCyuTaHHasl Ha
pabouee gaenenue go 1 Mlla, cocTouT u13:

- KOHYCHOro pacnbinutens ¢ yrnoMm pactBopa (30+5)°, KOTOpbI SABMASETCA BEPXHEW KPbILLIKOW
peakuUMOHHOro cocya v BbINOMHEH U3 HEPXKABEIOLLEN CTanw;

- dopkamepbl, B KOTOpyl nomewlaoT obpasey wnccnegyemoro BewecTBa (pekomeHgyemas
KOHCTPYKUMS popkamepbl MpMBeAeHa Ha pucyHke 33.2);

- obpaTHOro knmanaHa K KrnanaHa C 3IIeKTPONPMBOAOM; BPEMSI OTKPbITMS 3rEKTPOMHEBMOKIIanaHa
(0,3+0,1) c;

- pecuBepa ¢ TpybonpoBogamu BmectumocTbio (1,0+0,2) om 3.
- MaHomeTpa kracca TodHocTh 0,25.
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1 - KOHYC;
2 - raiika HakuaHas; 3 - natpybok; 4 - dopkamepa; 5 - AoHbIWKo; /i =] =15,0+0,5
PucyHok 33.2 - dopkamepa

dopkamepa cocTouT M3 Kopryca 4 un OOHbIWKa 5, 06pasyolmx BHYTPEHHIOW cdepy AnameTpom
(40£1) mm. ObpaseL uccnegyemMoro BeELLECTBa, NMOMELLEHHbLIN Ha OOHbLIWKO hopkamepbl, B3BUXPUBAETCA
npu KpaTKOBPEMEHHOW MNoJaye cCxXaToro BO3dyxa W 4epe3d naTpybok 3, COEOUHEHHBLI C KOHYCOM
pacnbIinUTeNs HaKMOHOW rakon 2, yBnekaeTcsl B peakUMOHHbIW CoCy.

YcnoBHbIN AnaMeTp npoxoda TpybonpoBogoB gdormkeH Obite (10,0+0,5) MM, arnemMeHTOB cucTeMbI
rasonpuroToBNeHNs N pacnbifieHns - He MeHee 10 MM, BeHTUnen - He meHee 4 mMm. [nnHa Tpybonposogos
MeXay pecuBepoMm u pacnbinutenem gormkHa coctaensatb (0,9+0,1) m.

33.2.3 NCTOYHUK 3axkuraHusi, nNpeacTtaBnsAlowmnin cobor HarpeBaeMyto 3MEeKTPUYECKMM TOKOM [0
Temnepatypbl (1050+£50)°C cnupane u3 nposonokn mapkun X80H20-H (TOCT 12766.1) guameTtpom 0,8 mm.
OnuHa cnupanu (50+1) mm, BHyTpeHHUI guameTtp cnvpanu (8,0+0,5) mm; yncno sutkoB 30; noTpebnsemas
MoLLHoCTb npu Toke (13,0+0,5) A coctaBnsieT (475+25) BT, Bpems Bbixoga Ha pabouyto Temnepatypy (8+1)
c. Cnvpanb pacnonoxeHa ropu3oHTanbHO Ha OCU UuNMHApa Ha pacctosHum (15015) MM OT HWpkHEro
dnaHua.

33.2.4 Cuctema pernctpauumn gaeneHusi, COCTosAWas M3 gatdnka OaBleHns 1 BTOPUYHbBIX MPMOOpPOB,
OOommKkHa obecnednBaTb HEMPEPBLIBHYIO WNW AWCKPETHYHO 3anuCb M3MEHEHUS AaBfneHus BO BPEMEHW B
yactoTHoM gumanasoHe oT 0 go 300 'y ¢ BepxHMM npegerniom mamepeHuss He meHee 1 Mlla. 3a Hadano
OoTcYeTa BPEMEHU MPUMHUMAKOT MOMEHT cpabaTbiBaHWsl KranaHa pacnbineHus obpasua uccrnegyemoro
BeLlecTBa.

33.2.5 KoHTpomnb cogepXaHusi Kucropoda B pPeakLMOHHOM COCyde W pecuBEpe OCYLLECTBASHOT
rasoaHanu3aTopom ¢ guanasoHoMm namepeHust ot 0 0o 21% o06. u npegenom LonyckaeMon MOrpeLlHoCcTy
nokasaHun He 6onee +2,5%.

33.2.6 TMynbT ynpaBneHusi, obecnevvBalOLUA SMEKTPOMNUTAHNE U CUHXPOHM3ALMIO B 3adaHHOW
nocnegoBaTenbHOCTM paboTbl CUCTEMBI PACMbINIEHNS, UICTOYHUKA 3a)KUraHNs U CUCTEMbI PETMCTpaLnN.

33.3 O6pasubl gns UcnbiTaHUN
[NoaroToBka K UCNbITAHUAM
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33.3.1 YcTaHaBnvBaloT COOTBETCTBUE UCCMEAYeMOro BelecTBa NacnopTHbIM JaHHbIM MO BHELLIHEMY
BMAY, BMAXXHOCTU, 30fIbHOCTH, a A1 MMaBALUXCSA BELLECTB - AOMNOSNHUTENBHO N0 TeMnepaType NniaBrneHus.

33.3.2 Viccnenyemble BellecTBa paccevBaloT; MpU UCMbITAHMU UCMONb3yT 06pas3ubl ¢ paamepamu
yactuy, MeHee 50 MkM - ona meTtannoB n meHee 100 MKkM - NS ApYrUX BeLLEeCTB.

33.3.3 NMpoBepstoT cTanbHOM peakUMOHHbIN COCy Ha repMEeTUYHOCTb.

33.3.4 TapupyoT cuctemy peructpauumn gasneHuns.

33.3.5 lMpurogHocTb ycTaHoBKM Kk paboTe npoBepsitoT no nukonoguio (FTOCT 22226), nokasartenu
B3pblBa KOTOPOro [AOMKHbl ObITb paBHbl: MakcumarnbHoe AaBneHne B3pbiBa (620+85) klMa, HWKHWUIA

KOHUEHTpaunoHHbIn npegen (34+8) r/m 3 | MUHMMarnbHoe B3pblBOOMAacHOE coAepxaHne Kucnopopaa
(10,241,0)% 06.

33.4 NMpoBeaeHue ncnbiTaHUs
33.4.1 ['oTOBAT ra3oBy0 CMECb 3aaHHOrO COCTaBa OTAENIbHO B pPeakLMOHHOM COCyAe U B pecuBepe

no napuyuanbHbIM AaBleHNAM KOMMNOHEHTOB (PK ), BblHUCNAE€MbIM MO (bopMyJ'le
P = 0,010 - pey, (33.1)
roe (P - 3agaBaemas KOHUEeHTpaLma KOMMNOHeHTa CMecH, % 06.;

Pey - OOLLIEE faBneHne ra3oBon cmech, klla.

B peakunoHHOM cocyfe rotToBAT ra3oByto CMEChb C TakMM pacyeToM, YTobbl obLiee AaBneHne rasoBom
CMecu npeBbiWwano atMocepHoe He MeHee 4eM Ha 50 kla. 3aTem cbpacbiBaloT M3bbITOYHOE AaBreHue
Yyepes razoaHanun3aTop, onpeaenss npu 3ToM cogepXXaHue KUCcnopoaa B peakLMoHHOM cocyae.

B pecuBepe rotoBAT rasoByl0 CMeCb C TakMM pacdeToMm, 4Tobbl ObLlee faBrneHue rasoBon CMecH
npesbiWwano atmocepHoe He MeHee Yyem Ha 350 klMa. 3atem cbpacbiBaloT M3OLITOMHOE AaBreHne yepes

rasoaHanu3aTop A0 HavarnbHOro AaeneHus pacnbinenns Py, pasHoro (300+10) klMa, onpegenssa npu aTom
cogepxaHue kucrnopoga B pecusepe. Pasnuume KOHUEHTpauuu Kucnopoga B peakumoHHOM cocyde M
pecusepe He JomkHO npesbiwaTtb 0,5% o6.

33.4.2 NamepsatoT maccy obpasua Mccreqyemoro BewecTBa C NorpelHocTbio He Gornee 0,01 1w
nomeLllaroT ero B popkamepy.

33.4.3 YcraHaBnuBalOT Ha nNynbTe YynpaBreHuUs MpPOAOIKUTENBHOCTL pacnbifieHnss obpasua.
BknoyaloT MCTOYHMK 3a>KUraHUs 1M NO BbIXOAY MOCMEAHEro Ha PexuMm pacnbinsioT obpaseu, UKCMpys npu

3TOM M3MEHeHMe [aBrieHUs B peakLMOHHOM cocyae M KoHevHoe aasnenue ( P ) B pecusepe. [locne

pacnblneHns obpasua onpeaenstoT Maccy ocTaBLuerocs B oopkaMmepe HepacrblfeHHOro BELLECTBa.

33.4.4 OunwaloT peakuMoHHbLIN COoCyAd OT OCTaTKOB BeLlecTBa M MPOAYKTOB ropenus. pogysatoT
peakLMOHHbIA COCYA, PECUBEP M TPYOONPOBOAbLI BO34YXOM.

33.4.5 MNoBTOPSAOT UCMbITAHUS C pasnnYHbIMK MO Macce obpasuammn nccnegyemMmoro BeLlecTaa.

Mpumeyanue - [ns noaTBEPXXAEHMSA NNTAMEHHOrO XapakTtepa B3pbiBa MNblnerasoBbiX cMecen, 6nmnskmx
MO COCTaBy K HWXKHENPEAENbHbIM, UCMbITAHWUSA MPOBOASIT B CTEKIISIHHOM COCyae.

33.5 OueHka pe3ynbTaToOB UCNbITAHUN
33.5.1 Mo pesynbTatam €OuMHUYHOIO MCMbITaHUS onpedensloT HanbomnbluMe 3HaYeHNs N30bITOYHOTO
OaBneHns B3pbiBa U KOHLEHTPaLMIO NCCrieqyemMoro BelecTsa BO B3BECH NO hopMyriam:

Ap —
Puspzlola?’—paJr P~ Po

Do , (33.2)
m
C.=101,3——
s PV (33.3)
VP
po:pa+V (pH_pK), (33_4)

K

rge pB_’sp, AP- COOTBETCTBEHHO 3HAYEHUSA N3OLITOYHOrO AaBMEHMS B3pblBa N MakCMMalribHOro nsmeHeHusa
AaBlneHuna B npouecce eaMHN4YHOro ncnbiTaHnA, KMa;

Pa - atmocdepHoe gaBneHue, klla;
Po - paamepHbIn KoadhpuumeHT, Klla;
CS - KOHLEHTpauuss UCCreqyeMoro BeLecTBa B peakLMOHHOM cocyae Anst €4VHUYHOMO UCMbITaHus,

kr/m 3 ;
m - macca obpasua B eANHNYHOM UCMbITAHWU, Kr;




I'OCT 12.1.044-2018 Cucrema crannapros 6e3onacHocti Tpyna (CCBT). IToxapoB3peIBOOIACHOCTh BENIECTB U MaTepuanoB. HomeHkiatypa
roKasatelieil 1 MeTo/ibl ux onpenenenus (¢ [Tonpaskoii)
Ipumensiemes c 01.05.2019

Crpanuna 115

VK, Vp - COOTBETCTBEHHO BMEeCTUMOCTb peakUMOHHOro cocyga n pecmseepa, M3 ;

Pu, Px- COOTBETCTBEHHO HavyanbHOE M KOHEYHOE OaBrieHUsA B pecumBepe B npolecce eguHUYHOro

ucnbiTanus, klfa.

MpumeyvaHue - KoHeyHoe faBneHwe B pecuBepe usMepstoT cnycts 15-20 ¢ nocne 3aeeplueHus
npoLiecca ropeHnsi B peakLMOHHOM Cocyae A0 NPoayBKN pecuBepa BO3AYyXOM.

33.5.2 [Ina onpeAeneHnss MakcumarnbHOro M30bITOYHOrO AaBrieHNsi B3pbiBa MCCIEQYEMOro BeLLeCTBa

CTPOSIT KPUBYIO 3aBUCHUMOCTM M3BLITOMHOMO AaBneHus BapbiBa ( Puip ) OT KoHueHTpaumu seutectea (Cy ).

Maccy obpasua, COOTBETCTBYIOLLYIO HaubornblleMy M3 MOMyYEHHbIX 3HadYeHun Ppap , NPUHUMAaOT 3a

ONTUMarbHY (TUNUYHbIE 3HAYEHUS ONTMMarnbHbLIX Macc obpasLua HaxogaTcsa B guanasoHe ot 1,5 go 5,0 r).
Haunbonbllee n3 MNonyyYeHHbIX 3Ha4YeHW M3ObLITOYHOTO OaBfeHUs B3pbiBa MPUHUMMAOT 3a MakcMMaribHoe
[JaBrieHne B3pbiBa UCCIENYEMOro BELLLECTBA.

33.5.3 3a BenUYMHY HWXKHErO KOHLEHTPALMOHHOrO Mpederna pacnpocTpaHeHus MNiiameHu

NbINeBO3YyLLIHON CMEeCcUM UCCredyemMoro BellecTBa MNPUHMMAlOT  3HaAYeHMe  KOHLUEeHTpauum c, |
COOTBETCTBYIOLLEE AaBneHuto B3pbiBa 50 kla Ha ynomsHyTon B 33.5.2 3aBMCMMOCTW.

33.5.4 MuHumarnsHoe B3pbiBoonacHoe coaepxaHue kucriopoga (Po, ) onpepensiotr Ha obpasuax

onTumanbHoit maccel M | COOTBETCTBYIOLEN MakCMMarnbHOMY AasneHuto B3pbiBa (cm. 33.5.2), nyTtem
nocrnefoBaTenNbHOr0 YMEHbLUEHUSI COAEPXaHUs KWUCNopoAa B ras3onbineBo3dyllHOM cMmecu. 3a nepsoe

sHaveHne Po, (1) npuHumaloT cpeaHee apudMeTUYEcKoe [ABYX KOHLIEHTpauui KUCriopoaa B CMecH,

pasnuyarowmnxca He 6onee 4em Ha 1% 06., npy Gonblem M3 KOTOPbIX HabnwgaeTcs AasreHWe B3pbiBa
cebiwe 50 klMa, a npu MeHbLweM gaBneHue B3pbiBa He npesbiwaeT 50 klla npy WwecTuKkpaTHOM NOBTOPEHUU
NCNbITaHWN.

3aTeM MOBTOPSIOT YNOMSHYTYIO nNpoueaypy onpegeneHumss Ha obpasuax YMeHbLUEHHOW Macchl:

(®0, 121) M v nonyuatoT BTOpOE 3HaueHne PO, (2).
3a MUHMMarbHOE B3pbLIBOONAcHOe coepxaHue kucrnopoga PO, NPUHUMAIOT HaUMeEHbLLee U3 [BYX

senmunH Po, (1) n Po, (2).

33.5.5 3HaueHuMe MuHMManbHOW hrnermaTMsMpylolen KOHUEeHTpauun dnermatu3atopa B
NbineBo3ayLHbIX cmecsx (Pg ), % 06., BbIMMCTISIOT Mo dopmyne
477,4Q02

=100-—9%2
i 100 91,0 - (33.5)

roe PH,0 - conepxaHve BogsHoro napa B Bosayxe, % 06., BbluMcnsiemoe no hopmyne

On,0 =E-pu,o/Pa, (33.6)
roe E - OTHOCUTENIbHaA BNa)KHOCTb BO34yXa, %;

PH,0 - paBneHve HacblLeHHOro BoAAHOro napa, kla.
33.5.6 Ecnu B npouecce mcnbiTaHUi NblNIeBO3OYLUHBIX CMECEN HDKHUA KOHLEHTPALUMOHHBIA npegen

pacnpocTpaHeHust nnameHun npesbiwaet 100 /M3 unn makcumanbHoe AaBnexve B3pbiBa He MpeBbllLaeT

50 «klMa pekomeHOyeTCs NPOBECTU WUCNbITAHUA B YKPYMHEHHOW B3PbLIBHOWM Kamepe B COOTBETCTBUM C
npunoxeHunem 1.

33.5.7 [Ona onpegeneHns nokasaTernen B3pbiBa CTaUWUOHAPHbLIX a3pOB3BECEN peKoMeHayeTcs
MCMNomMb30BaThb NPUMOXEHNE 2.

33.5.8 CxogummocTb u BOCNpou3BOAMMOCTb MeToga [8] onpenerneHus nokasaTenen B3pbiBa
MbINIEBO3AYLUHBIX CMECer Npu [AO0BEepUTENBHOM BeposTHOCTM 95% He [OMKHbI MpeBbilWaTh 3HAYEHWN,
npuBeneHHbIX B Tabnuue 33.1.

Tabnuua 33.1

lNokaszatenb B3pbiBa Mbif1ieBO3AYLUHbIX cmecen MokasaTtenb TouHOCTH, %

CX0AMMOCTb BOCNpoOn3BOANMMOCTb
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MakcumansHoe faBneHune B3pbisa 14 23
HWXHWI KOHLEeHTpaUWoHHbIN Npeaen 12 59
MuH1MansHoe B3pblBOOMACHOE codepXaHue Kknucnopoaa 10 11
MuHumanbHas dnermaTnsvpyroLwas KoHLEeHTpaums 13 14
c¢nermaTnsaTopa

33.6 OchopmneHne NpoToKosna UcnbITaHUMN
YcnoBus M pe3ynbTaTbl UCMbITAHWIA PErncTpUpYOT B MpoTokone, dopma KOTOporo npusedeHa B
npunoxeHun 3.

33.7 TpeboBaHus 6e3onacHOCTU

Mpn wncnbITaHMSAX peakuMOHHBIA COocyn credyeT YycTaHaBnvBaTb B cneuuanbHOM  Lwikady,
obopyooBaHHOM  BbITSXKHOM BeHTUnsAunen n obecneuvmBaowem 6He3onacHOCTb onepatopa B Criyyae
pas3pyLUeHNs peakLMOHHOro cocyaa.

B npouecce nogrotoekn o6pasLoB As1 UCNbITaHWSA cneayeT NPMMEHATb MHAMBUAYaNbHbIE CpeacTea
3aLMThl, BbIOMpaemble B COOTBETCTBUMN CO CBOMCTBAMM MCCMEenyeMOro BeLLecTsa.

Paboyee mecTo onepatopa [OOMKHO  yAOBMETBOPATb  AencTBylowum  TpeboBaHMaAM Mo
anekTpobe3onacHOCTU U CaHUTapHO-TUrmeHmnyYecknm TpebosaHmam B cootseTcTBum ¢ FTOCT 12.1.005.

34 MeTop akcnepMMeHTanbLHOro onpeaeneHUsa Temnepatypbl CaMOBOCNITIaMEeHEeHUS
MeTaniM4yecKux NopoLIKoB

34.1 OCHOBHbI€e NOJIOXEHUs
Hactoawumn ctangapT ycTaHaBnvMBaeT MeTO4 onpedeneHus TemnepaTypbl CamOBOCMNIaMEHEHUs
MeTanmMyeckux nopowkoB. MeTtog peanusyetca B guanasoHe Temnepatyp oT 25 go 600°C. Metog He
NPUMEHSAETCS AN UCMbITaHMSA MMPOMOPHbBIX BELLECTB.

34.2 UcnbiTaTenbHoe obopyaoBaHue
Onucanune ucnbiTaTenbHoro obopyaoBaHWs AN onpeneneHus TemnepaTtypbl CaMOBOCTIaMEHEHNS
npueseneHo B 14.2, 3a UCKIIOYEHNEM pa3mMepa KOHTEWHepa Ans pasmelleHnss obpasua. [na pasmelieHus
obpasua uccnegyemoro BellecTBa (Matepuarna) NpMMEHSIOT KOHTENHep anameTpoM (46+1) MM, BbICOTOM

8,0-0,4 MM, BbINOJTHEHHbIN U3 CTaNbHOW CETKX UMK CTalNbHOIo NncTa TonwmHom He 6onee 0,5 MM.

34.3 O6pasubl gns ucnbiTaHUn

Onsa nenbitaHui rotoeAt ot 10 go 15 obpasuoB uccnegyemoro Beliectsa oobemom no (10+1) cm3,

KOTOpbIN MOMHOCTBIO 3anofHAET KoHTenHep. icnonb3yoT obpasupbl ¢ pasmepamu Yactuy He 6onee 400 Mkwm.
YcTaHaBnMBalT COOTBETCTBME WUCCIIEAYEMOrO BELLECTBA MAcnopTHbIM AaHHbIM. OGpasubl SOMKHbI
XapakTepusoBaTb CpefHWe CBOMCTBA UCCNEdYEMOro BelllecTBa (MaTepuana).

34.4 NMpoBeaeHune ncnbiTaHUs

34.4.1 HarpeatoT pabouyyto kamepy go 600°C.

34.4.2 Tlocne ycTtaHoBneHuss B paboyen Kamepe CTALMOHAPHOIrO TeMmmepaTypHOro pexuma,
onpeaensieMoro no MOCTOSHCTBY MOKa3aHWA OBYX TEPMO3NEKTPUYECKMX nNpeobpasoBaTtenen (0amH n3 HUX
pacrnonaraeTcsi BHyTpM KOHTEMHepa TakuM obpa3om, 4ToObl obecrneyvmBancsa KOHTakT C AHOM W CTEHKOM
KOHTelHepa), U3BMEKaT N3 KaMepbl KOHTENHEP, MOMHOCTBIO 3anoNHSAIT ero obpasLom 3a Bpemsi He bonee
15 ¢ 1 onyckaloT BHYTpb kamepbl. HabnogaloT 3a 06pa3uom ¢ NOMOLLBIO 3epkarna v cnegar 3a nokasaHusiMu
Tepmonap.

34.4.3 Ecnn npu 3agaHHOW TemnepaType WCMbiTaHus Habniogaetcss CcaMOBOCMaMeEHEHME, TO
cneaywLlee NcnbiTaHne NPoBOAAT NPU MeHbLLEN TeMnepaType (Hanpumep, Ha 50°C).

3a TemnepaTypy WCNbITAaHUs MPUHUMAOT MOKa3aHWsi TEPMOSJEKTPUYECKOro npeobpasoBarens,
n3MepsIoLLEero Temnepartypy obpasua.

Ecnm B TeyeHve BpemeHu Bbigepkkn (20 MMH C MOMEHTa [OOCTWXEHUS  MoKasaHwusi
TEpMO3aneKTpuyeckoro npeobpasoBaTtens B obpasue, oTnMyalowerocss OT TemnepaTtypbl UCMbITAHUSA He
bonee yem Ha 10°C) camoBocnnamMeHeHWe He HabnwgaeTcs, UCMbITaHME MpekpalialT U B NPOTOKONe
OTMeYaloT OTKas3.
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Kputepuin camoBocnnameHeHnss NpoBoAUTCA MO dhaKTy M3MEHEHUSA pasHULbl Mexay TeMmnepaTypon B
KOHTeliHepe Cc obpa3uom M TemnepaTypon B KOHTerHepe 6e3 obpasua [C TUMUYHBLIX MpU OTCYTCTBUM
camoBocnnameHenuns (ot 10 go 20°C) go 85°C un Bbiwwe].

34.4.4 MeTtogoM nocnefoBaTernbHbIX NPUONVKEHWUA, MCNONb3ys HoBble 06pasubl U M3MEHsS
TemnepaTtypy WCMbITaHUs, OMpenensoT MUHMManbHyl TemnepaTtypy obpasua, npu KOTOpOW 3a BpeMs
BblOEPXKKM B Mneynm obOpasel, camoBOCniiameHuTcsi, a npu Temnepatype Ha 10°C  meHblue
camoBOCMamMeHeHne OTCyTCTBYeT.

34.5 OueHka pe3ynbTaToB UCMbITaHUN
3a TemnepaTtypy camoBOCNNaMeHeHUs nccnegyemMoro BelecTsa (Matepuarna) npMHUMaroT cpegHee
apudMeTU4eckoe ABYX Temnepartyp, oTnuyatowmxcss He Gonee yem Ha 10°C, npu ogHOM M3 KOTOPbIX
HabniogaeTca camoBoOCnnamMeHeHne Tpex obpasuoB, a nNpu Opyron - Tpu oTkasa. [lonyyeHHoe 3HauveHue
TemnepaTypbl CaMOBOCMIaMEHEHUS OKPYIMST C TOYHOCTbIO Ao 5°C.

34.6 OchopmneHne NpoToKosia UCNbITaHUN

Ycnosus n pesynbTatbl UCNbITAHUA PErMCTPUPYIOT B NPOTOKOME (CM. MpurnoxeHue 4) ucnbiTaHum,
KOTOpPbIN JOIMKEH coaepaTb:

- HaMMeHoBaHue 1 agpec nabopartopuu;

- HAaMMeHOBaHWe uccrnegyemoro obpasLa, CocTaB U PU3MKO-XMMUYECKNE CBONCTBA;

- JaTy M ycrnosusi NpoBedeHUs UCNbITaHWi (TemnepaTypa, aTMocepHoe AaBrneHne U BNaXHOCTb B
naboparopun);

- yKasaHue O Mapke, Tune amnnapata u obopyaoBaHMs, HanNuuuMu atTectata MeTPONornyeckon
noBepKy;

- XapakTepHble 0COBEHHOCTN NPOBEAEHNS UCMbITAHWUIA;

- ®UO onepatopa n pykoBoauTens nadopaTtopun.

34.7 TpeboBaHus 6e3onacHOCTU
Mpubop onsa onpegeneHus TemnepaTypbl CaMOBOCMIIaMEHEHWS CrieayeT YCTaHaBMMBaTb B BbITSXKHOM
wkadgy. Paboyee mMecTo onepatopa [OOIMKHO YAOOBMETBOPATL AeNcTBylOWMM  TpeboBaHuaM Mo
anexkTpobe3onacHOCTU U CaHUTapHO-TMrmeHmnyYecknm TpebosaHmam B cootseTcTBum ¢ FOCT 12.1.005.

35 MeToabl aKCnepMMeHTanbLHOro onpeaeneHnsa KOHUEeHTPauuoHHbIX Npeaenos
pacnpocTpaHeHUs NNaMeHu No raso- U NapoBO3AYLIHbLIM CMeCcsiM

35.1 OCHOBHbIe NONOXeHus

MeToaobl He NpPUMEHWMblI ONs1 OnpedeneHust KOHUEHTPaUMOHHbIX MpeaerioB pacrnpoCcTpaHeHUs
XOJTOHOrO MNIIaMeHu, a TakKe BeLLEeCTB:

- CKNOHHbIX K TEPMWUYECKOMY pasfOXEeHWU0, OKUCIIEHUIO WNW nonuMepu3aumMm npu pasorpese
peakLMOHHOro cocyaa Ao TemnepaTypbl NPOBeAEHUsT UCMbITaHWUIA;

- CMEeCM KOTOpbIX YyBCTBUTENbHbI K AETOHALMU;

- CNocobHbIX Bbl3BaTb B pe3yribTaTe CamMOnpoOU3BOSIbHbIX XMMUYECKUX peakuuin M3MeHeHne cocTasa
CMECU UNn ee ropeHne 40 MOMEHTA 3aXKuUraHus;

- C pacTBOPEHHLIMU UITM B3BELLEHHBLIMU B HUX KOMIMOHEHTaM1 B Buae TBepaon gasbl;

- Temnepartypa camMOBOCHMTaMEHEHNST KOTOPbIX MeHbLUe BenuunHbl (1, +50)°C, roe I, - TemnepaTypa

UcnbiTaHWs.

MeTon onpegeneHnst KOHLEHTPaUUOHHbIX NPeaesioB pacnpoCTpaHEHUs NiiaMeHn npu atMocepHoM
OaBMEHUN W TMOBBIWEHHBIX TemrepaTypax pacrnpoCTpaHAeTCss Ha MpoCTble BeLecTBa, XUMUYECKME
COEeOMHEHMS M MX CMEecu B rasoobpas3HoM U napoobpasHOM COCTOSAHMM NpWU aTMOCEPHOM AaBIiEHUM Y
Temnepartype ot 15 go 150°C.

MeTon onpegeneHnst KOHLUEHTPALUMOHHBIX NPEeAerioB pacnpoCTPaHEHWUs] NNaMeHN NPU MOBbILIEHHbIX
OaBIEHUSIX M TemnepaTtypax pacrnpoCTpaHsAeTCsi Ha MpoCTble BELLeCTBa, XMMUYECKUE COEOUHEHUS U UX
cMecu B rasoobpasHom M napoobpasHom cocTosHum npu Temnepatype ot 15 go 150°C u abcontoTHOM
pasnenun ot 101,3 go 500,0 klMa.

35.1.1 HwkHWIA (BEPXHWI) KOHLEHTPALUMOHHBIN Npeden pacnpocTpaHeHus NilamMeHn - MUHMMarbHOe
(MakcumanbHOe) Coep)kaHue ropryero BeLlecTBa B OOHOPOAHOW CMECU C OKUCIUTENBHOW Cpedown, mpu
KOTOPOM BO3MOXXHO PacrnpoCTpPaHEHNE NITaMEHN Mo CMeCcK Ha Ntoboe pacCTOSHNE OT UCTOYHMKA 3aXKUraHUs.

3Ha4yeHNss KOHUEHTPAUMOHHBIX MPELENOB PacnpOCTpPaHEeHWs MnaMeHn HeoOXOAMMO BKMYaTb B
CTaHOapTbl WM TEXHUYECKYD [OKYMEHTAUMI0 Ha rasbl, JIEerkoBOCM/aMeHsWMeCcs WHANBUAYyanbHbIe
XWOKOCTU U a3eOoTpPOMNHble CMECUM >KMOKOCTEW, Ha TBepAble BeELIEeCcTBa, CrNoCOOHble 0Opa3oBbIBATb
B3PbIBOOMACHbIE MbINIEBO3AYLUHbIE CMEcK (ONns Mblnen OnpeaensitoT TOMbKO HWKHWUA KOHLUEHTPaLMOHHBIN
npegen). 3HayeHus1 KOHUEHTPAaUMOHHBIX MpedenoB cregyeT MNpMMEHSATb Mpu OonpederieHnn Kateropuu
NMOMELLEHNIA MO B3PbIBOMOXAPHOW U NOXAPHOW OMacHOCTU; Npu pacyeTe B3pbiBOOE30NaCHbIX KOHLEHTpaLMM
rasoB, NMapoB W Mbifier BHYTPU TEXHOMOIMYECKOro obopyaoBaHMs U TpyOONpOBOAOB, NMpY MPOEKTUPOBAHUM
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BEHTUMNSALUMOHHBIX CUCTEM, a TakKkKe TMpu pacdeTe npedenbHO [OoMNyCTUMbIX — B3pbiBOGE30MacHbIX
KOHLEHTpauuii rasoB, MapoB W MNbified B BO3dyxe pabouver 30Hbl C MOTeHUManbHbIMU MCTOYHUKAMM
3axuraHuss B cooTBeTcTBUM C TpeboBaHmsmm OCT 12.1.010, npu paspaboTke MeponpuaTuA Mo
obecneyeHnto noxxapHom 6e3onacHOCTN oObekTa B cooTBETCTBUM ¢ TpeboBaHusmn FOCT 12.1.004.

HonyckaeTca wucnonb3oBaTb 3KCNEPUMEHTamNbHbIE W pacYeTHble 3HaYeHUs KOHLUEHTPaLMOHHbIX
npeaenos pacnpocTpaHeHUsa nnameHu.

35.1.2 ®uU3NYECKMN CMBbICN IKCMNEePUMEHTANbHOro onpeaeneHns KOHUEHTPaUMOHHbIX npeaenos
pacnpocTpaHeHus nriaMeHu No ra3o- U NapoBO3AYLUHBIM CMECSIM.

CylwHOCTb MEeTOOOB OfnpefeneHnss KOHLEHTPAUMOHHBLIX MpenenoB pacrnpoCTpaHeHUs nnamMeHu
3aKknoyaeTca B 3aXUraHum raso-, napo- WNU MbIIEBO3AYLWHOW CMeCcu 3afaHHOW KOHUEeHTpauuu
NccrieqyeMoro BewlecTBa B OObeMe peakUMOHHOrO cocyda W YCTaHOBMEeHWM hakta Hanmumums wnu
OTCYTCTBUSI pacnpocTpaHeHusi nnameHn. MIaMeHasa KOoHLEHTpauuio roprovero B CMecu, yCTaHaBnvBatloT ee
MWHUManbHOE U MakCUMaribHOe 3HauYeHus!, NPY KOTOPbIX MPOUCXOOMUT pacnpocTpaHeHne nnameHu.

35.2 UcnbiTaTenbHoe o6opyaoBaHue

VcnbiTatensHoe obopynoBaHMe Ons OnNpeaeneHnst KOHLEeHTPaUNOHHbIX NpenenoB pacrnpocTpaHeHus
nnameHu Npy NOBbILIEHHbIX TEMNepaTypax U aTMocepHOM AaBreHun (cM. pucyHok 35.1) BkntodaeT B cebsi
crneaytoLme anemMeHTbI.

35.2.1 TepmoLukad, NpeacTaBnstoWmiAi COO0N ALWMK C TENNMON30NMPOBAHHLIMU CTEHKAMWN, UMEIOLLUIA
3NeKTpoHarpeBaTenu, BEHTUNATOP, MPOOYBOYHbIE OKHA C 3adBWXKKaMu, OBEpPb CO CMOTPOBBLIM OKHOM,
KOHLIEBOW BbIKNoYaTENb.

OnekTpoHarpeBaTenu TepMollkad)a COBMECTHO C M3onsiuMein AOMmKkHbl obecneymBaTb HarpeBaHue
BHYTpeHHero obbema Tepmolukada C pacrofioKeHHbIMU B HEM Yy3namu YCTaHOBKM [0 TemnepaTypbl
(150+5)°C B TeyeHue 1 u.

BeHTunaTop AomkeH obecnednBaTth LMPKYMSLMIO BO3OyXa BOKPYr afiekTpoHarpeBaTens, a Takke BO
BCEM oObeMe Tepmolukada Ans co3gaHusi OQHOPOAHOrO Mofsi TeMnepaTyp C MakCMManbHOW pasHuLen B
OByX NtobbIx Toukax He 6onee 5°C; anekTpogBuratenb BEHTUNATOPA A0HKEH UMETb SMNEKTPUYECKUI TOPMO3
4515 BbICTPOW OCTaHOBKM.

[MpoayBoOYHbIE OKHA C 3aABMKKaMU OOMKHbI obecrneunBaTb NPoAyBKYy obbema TepMoLlkada BO3ayxom
3a Bpems He 6onee 15 MUH.

[Bepb CO CMOTPOBbIM OKHOM [OfkHa obecneumBaTb AOCTYN KO BCEM Yy3naMm YCTAHOBKU BHYTPU
TepmoLukada n BO3MOXHOCTb BU3yarbHOro HabnogeHns 3a nnaMmeHem B peakLMoHHOM cocyae.

KoHLeBoW BbiknoYaTenb CAYXAUT A58 BKIIOYEHUS UCTOYHMKA 3aXKUTaHUS.

KoHCTpykuus Tepmolukada gormkHa obecneymBaTb OTHOCUMTENbBbHYHO €ro rasoHenpoHMLAaeMocTb Ans
co34aHnsa HeOBXOAMMbIX CAHUTAPHO-TUTIMEHNYECKMX YCITOBUIN Ha paboyem MecTe.

Bce meTannunyeckue aneMeHTbl, PacrnonOXeHHble BHYTpU Tepmolukada, U ero BHYTPEHHUE CTEHKU
OOJIKHbI ObITb BbINOMHEHbI U3 KOPPO3VMOHHO-CTOMKOW CTanu.

35.2.2 PeakumoHHbIN cocyn, NpeacTaBnsitowmn cobon uunmHap ¢ BHyTpeHHum guameTtpom (300+10)
MM, BbicoTon (800£30) MM M TOMLUMHOM CTEHKN HE MEHee 2 MM, repMeTUYHO 3aKpblBaEMbIi HEMOLBWKHOWN
BEPXHEW U MOABWKHON HUXKHEN KpbILLKaMMU.

PeakumoHHbI cocyq, KpensT BepTMKanbHO BHYTPU Tepmolukadpa. PaccTosiHMe OT HMKHero Topua
peakuMOHHOro cocyfa A0 HWKHEN CTEHKM TepMmolukada, obecneymnBaroliee CBOOOAHbBIN BbIXOL MPOOYKTOB
ropenHusi 3 cocyga, gormkHo obite ot 100 go 150 mm.
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1 - TepmoLuKad; 2 - peakLUMOHHBIN cocya; 3 - CMOTPOBOE OKHO; 4 - NPpOoAYBOYHbLIN NaTpybok; 5 -
TepmoanekTponpeobpasoBaTens brnoka perynmposaHus TemnepaTtypbl; 6 - 3aABWKKa; 7 - BEHTUNALMOHHBIN
natpybok; 8 - ucnapurtens; 9 - BeHTUNb; 10 - pTyTHbIN MaHoMeTp; 11 - nHeBMonynbT; 12 - ra3oBbif
TepmoMeTp; 13 - AaTymnk TepmMoMeTpa; 14 - anekTpoabl UCTOYHMKA 3axuraHms; 15 - orHenperpagutens; 16 -
HWXKHSAS KpbILWKa; 17 - KopoMbICno; 18 - wecTtepHu; 19 - npogyso4vHoe otBepcTue; 20 - 3acnoHka; 21 -
WTypBan; 22 - BEHTUNATOP; 23 - anekTpoaBuratenb; 24 - anekTpoHarpesartenu; 25 - nepemeluvsarenu; 26 -
WCTOYHWK 3aXuraHus; 27 - anekTponyneT; 28 - 610K perynnpoBaHusa Temneparypbl
PucyHok 35.1 - MNpuHuunuansHasa cxema yCTaHOBKU AS1S onpeaeneHnst KOHLEHTPaLUMOHHbIX NPeaenos
pacnpocTpaHeHnsi NriaMeHn NPy NOBbILLEHHBIX TemnepaTypax u aTMocepHOM AaBneHnm

PeakuunoHHbI cocyn OOMKEH MMETb 3MEKTPoObl 3aXKWUraHWs, ABa KOHBEKTUBHbBIX MepemelunBaTend,
orHenperpaguTenb, TemnepaTypHbI AaTyuK, MpPOdyBOYHOE OTBEpPCTME, CMOTPOBOE OKHO, MEXaHWu3Mm
YyNPaBAEeHNS HWKHEWN KPbILLKOW, BBOAbI U BbIBOAbI ra30B.

OnekTpoabl cryXaTt oSS 3aXuraHus cmecen B peakumoHHoMm cocyge. OHu npeactaBnsAwT cobown
mMeTannuyeckne crepxHn anametpom (3,0+0,3) MM, ycTaHaBnNMBaemble rOPU3OHTaNbHO M COOCHO ApYr K
Opyry B OuameTpanbHOW MMOCKOCTU pPeakUMOHHOro cocyga Ha pacctosHum (750+20) MM OT BepxHen
KpbllKkn. BBOA 9MNeKkTpogoOB B pPEaKUMOHHBIN COCyd OCYLWECTBNSAIT 4epe3 repMeTUYHble pasbeMbl.
BHYTpEHHME KOHUbI 3MEKTPOAOB, 3aTodeHHble nog yrnom (10+3)°, JOmkHbI OTCTOATH APYr OT Apyra Ha
pacCTosHUKN OT 5 40 7 MM.

KoHBEKTUBHbIE MepemelunBaTenu, crnyxawme ans nepemMeLlnBaHnst CMecen B peakLMoHHOM Cocyae,
npeacraBnaT cobon TpybuyaTble HarpeBaTenu C NpOTOYHOW Bogon. [MepemeluvBatenu umeroT opmy
NeTnv U yCTaHaBMNMBAKOTCH: OA4VH - HA PacCTosiHNM He MeHee 30 MM HWXKe 3NEeKTPOAO0B 3aXKUraHus, BTOPOM -
Ha paccTtosiHuM He 6onee 100 MM OT BepxHeW Kpbilwku cocyda. [NepemeluvBartenu JomkHbl obecneyunBaTb
nepemMeLLvBaHne cMecu 3a Bpems He bornee 15 MuH.

OrHenperpaguTens, cnyXxawun ona npegoTBpalleHnsl Bbiopoca nnameHu M3 peakumoHHOro cocyaa,
He [OIMKEeH co3faBaTb MOBbIWEHMS [OABMEHUA B COCyAe Mpu cropaHun cmecu Goree 4vem 25 «klla.
OrHenperpaguTenb YCTAHABNMBAT B HWKHEW YacTU pPEeakLMOHHOTO Ccocyda HWXKe KOHBEKTUBHOIO
nepemeluMBarens.

TemnepaTypHbI OaTynK, NpeacTaBnsAlwmnn cobo konby rasoBOro TepMOMETpa, CRyXWT Onis
N3MepeHns TemnepaTtypbl CMECU B peakUMOHHOM cocyde. [aTyvk BBOAAT B COCyd Yepe3 repmMoBBO4 M
yCTaHaBMNMBAOT B FOPU3OHTANIbHOWM MIIOCKOCTU 3NEKTPOAOB Ha paccTosiHUM 70 MM OT HUX.

MpoayBoYHbIA NaTpybok gnameTpom oT 25 ao 30 MM, cnyxawmin ans yaaneHuss NpoayKToB ropeHuns
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13 cocyna, pacrnonaralT B BEPXHEN KPbILLKE M FTEPMETUYHO 3aKpPbIBAOT CbEMHOM 3arfyLUKOMN.

CMOTpoBOE OKHO JOIMKHO obecrneynmBaTb BO3MOXHOCTb BMU3yarbHOro HabnogeHusa 3a nnameHem no
BCEW BbICOTE peakLUMOHHOro cocyaa U umeTb pa3mepbl He MeHee Yem 720x 130 mm. OKHO repMeTW4HO
3aKkpbIBalOT CTEKNOM TonwuHom ot 10 40 12 MM C NPWKUMHBIM doraHLeMm.

MexaHn3M ynpaBrneHUst HWKHEN KPbILLKOW CNYXUT Ans obecneyvyeHnsi repMeTUYHOCTM KOHTakTa
KPbILLKM C COCYAOM B €ro 3aKpbiTOM MOSNIOXKEHUA U OTBEOEHUS KpbIWKM B OOKOBOM HarpaBrneHun npu
OTKpbiBaHMM cocyda. MexaHnaM COCTOMT M3 BMHTA, KOPOMbICNA, CUCTEMbI LUECTEPEH W LWTypBana, C
MOMOLLbIO KOTOPOrO BPYYHYIO OTKpbIBalOT Kpbiwky. LUTypBan pomkeH ObiTb BbiBE4eH 3a npegensl
TepmoLlukada. Kpbilka OormkHa MMETb YNNOTHUTENbHBIN S1EMEHT, @ MeXaHM3M YrMpaBrieHnst - ynopbl Aris
hUKcaLmmn B KpanHNX NOMOXEHNSIX.

BBogbl M BbiBOObl ra3oB cryXaT Ans MOACOEAMHEHUS K peakuMOHHOMY cocyny TpybonpoBogoB
NMHEBMOCUCTEMBI.

PeakumoHHbIN cocyn OOMKeH BbiaepxmBaTb 6e3 paspyleHus u gedgopmaumn Bakyym go 100 MMa,
pasneHne oo 200 klMa.

Bce MeTannuuyeckne 4actM peakLMOHHOIO cocyda W ero y3noB [AOSMKHbl ObiTb BbIMNOMHEHbLI U3
KOPPO3NOHHO-CTOMKOW CTanu.

KoHCTpyKuusi peakumMoHHOro cocyda fgormkHa obecneuvBaTe cBoboaHoe, 6e3 KOHTaKkTa C Kakon-nnbo
NMOBEPXHOCTLIO, pacnpoCTpaHeHMe NilaMeHN OT 3f1EKTPOAOB 40 OOKOBOW CTEHKM M BEPXHEN KPbILLKW.

35.2.3 Ucnaputenb, cnyxawun gns obecrneyeHns HeoOXoaMMOro AaBreHust napa XUOKUX roproumx
BewlecTB He B6onee 10 MIa, gomkeH UMeTb COOCTBEHHLIN HarpeBaTenb AfS UCMapeHns XXUOKOCTEN B TOM
crny4ae, Korga anekTpoHarpeBaTenu Tepmolukada He BKItoYeHbl. Vicnaputenb JomkeH ObiTb U3roTOBMEH U3
KOPPO3NOHHO-CTOMKOW CTanu.

35.2.4 Tpybonposoabl C apmaTypon, U3roTOBMEHHbIE U3 KOPPO3UOHHO-CTOMKOM CTanu W cryxaiime
ans:

- NogayYM B peakUMOoHHbIN cocyd aTMocepHOro BO3ayxa;

- U3MEpEeHNs faBMNeHUs B peakLMOHHOM cocyae;

- nogaym roptoyero rasa ns 6annoxa;

- Nogaym ropto4ero KOMMoOHeHTa B MapoBOW U XUAKOM dha3e 13 NCnapuTens B peakuMOHHbIA COCYA;

- otbopa npob cmecu N3 peakLMOHHOro cocyaa Anst KONMYeCTBEHHOIo aHanusa;

- BaKyyMMpPOBaHWs peakLMOHHOro cocyaa v ucnapurens.

Bce TpybonpoBoabl AOMKHBI MMETL 3anopHble BEHTUNN. CyMmapHbIn 06beMm TpybonpoBoaoB MeXay
BEHTUMNSMU U PEAKLNOHHBIM COCYOM He JOIKeH npeBbliwaTh 1% obbema peakumoHHoOro cocyaa.

Bce TpybonpoBoabl, KPOME MX KOHLOB, MAYLINX HA MaHOMETP U BaKyyMHbIA HACOC, AOMMKHbI ObiTb
pacnonoXxeHbl BHyTpWU TepmoLLkada. MaxoBuku 3anopHon apmaTypbl 4OMKHbI ObITb BbIBEAEHbI 3a npedensl
TepmoLukada B NHEBMOMNYIbT.

TpybonpoBoabl, 3anopHas apmaTtypa, CBsi3aHHasi C ucrnaputenem, M cam wucnaputernb OOSKHbI
BblaepxmaTb Bakyym go 100 lMa wn gaenenne go 15 MIMla; TpybonpoBoabl M 3anopHas apmaTypa,
CBSI3aHHbIE TOSbKO C peakLUMOHHbIM COCYAOM, AOMMKHbI Bblaepxusatb Bakyym go 100 MNa v gaenenue go 200
kMa.

35.2.5 MHeBMONYNbT, CryXalwMiA Ons1 ynpaBreHns MHEBMOCUCTEMOM YCTAHOBKM MPU COCTaBIIEHUU
CMecen, OOMKEH MMETb PTYTHbIN MaHOMETpP, rasoBbli TEPMOMETP, MaxOBWKW 3arMopHOW apMaTypbl
TpybonpoBoaos, 6ok NoABOAA ra3oB K YCTAHOBKE.

PTyTHBIN MaHOMETpP CRyXWT ANs U3MEPEHUS OaBreHNst B peakuuoHHOM cocyade. MaHoMeTp OOSmKeH
nmeTb npeaenbl namepeHuss ot 0 go 120 klMa 1 norpewHoOCcTb U3MepeHnst gaBrneHus He Gonee 66 [la.
MaHomeTp AOMmKEH MMETb YCTPOWCTBO 4S8 onpeAeneHns YpoBHS PTYTH C NOrpeLLHocTbo He bonee 13,3 Ma.
Ha TpybonpoBoge, coeguHsoweM MaHOMETP C peaKLMOHHbLIM COCYAO0M, AOIMKHA OblTb pTyTHas NoOBYLLUKA.

Jonyckaetcsa Ansg MaMepeHus JaBreHUs B peakLUMoOHHOM COCyAe WMCMOoNb30BaTb BakKyyMMETP Kracca
ToyHocTm 0,25.

[[a30BbIN TEPMOMETP CRYXWT ANS M3MEPEHUS TemMnepaTypbl B peakuMOHHOM cocyfe. TepMomeTp
OOIMKEH MMeTb npeaenbl uamepeHui ot 15 go 150°C u norpelwHocTe M3aMepeHusa Temnepartypbl He bornee
2°C. VIHEpUMOHHOCTb TEPMOMETPA He JOSbkHAa MpeBbilaTe 3 MuH. [lonyckaeTcsi MCMONb30oBaHUE OPYrux
namepuTenen TemnepaTypbl C MOFPELUHOCTLIO He Bornee yKkazaHHOMN.

MaxoBu1KM 3anopHOM apMaTypbl AOMKHbI obecrnevmBaTtb ygobCcTBO MX BpaLleHNUsi NPy O4HOBPEMEHHOM
HabnaeHn 3a YpOBHEM PTYTU B MAHOMETPE KaK Ha HUXKHEM, Tak M Ha BEPXHEM MNpefenax uaMepeHust.

Bnok nogBoaa rasoB K yCTaHOBKE AOIMKEH MMETb MPUCOEANHUTENBHbIE 3NEMEHThI ANS NOAKII0YEHNS
TpybonpoBogoB OT OannoHoB, a Tawkke TpybonpoBoAbl AN NogBofa ra3oB K 3amnopHOW apmartype
TpybonpoBoAoOB TepMoLlkada. OnemeHTbl Oroka AOMmKHbI BbiaepxmBaTb gasrnenne go 0,3 MlMa.

CymMMapHbIn obbem TpybonpoBoaa, COEAMHSIOLWErO PeakUUOHHbIA Cocyd C PTYTHbBIM MaHOMETPOM,
PTYTHOM NOBYLUKOW U PTYTHOW YalUKOW MaHoOMeTpa Mpyv MUHUMAnbHOM YPOBHE PTYTWM B HEW, HE LOOIKEH
npesbiwatb 1,5% obbeMa peakunoHHOro cocyaa.

35.2.6 Bakyym-Hacoc, cnyxalmin ansg co3gaHns Heobxogumoro paspexeHusi B peakuMoHHOM cocyae
W  MHEBMOCUCTEME  YCTaHOBKW. [1pOM3BOAMTENBHOCTE  BaKkyyM-Hacoca [oimbkHa  obecneuvBaTtb
BaKyyMMpOBaHWE peakuMoHHOro cocyaa u nHesmocuctembl Ao 100 Ma 3a Bpemsa He 6onee 30 MuH.
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35.2.7 bBnok perynupoBaHua TemnepaTtypbl, CRyxawWwun Ang co3fgaHus W aBTOMaTUYecKoro
nogaepxaHusa TemnepaTtypbl TepMoLlkada Ha Nobom 3agaHHOM YpOBHe B Anana3oHe pabounx Temneparyp.
Bnok gomxeH obecneynBaTb COBMECTHO C dMNeKTpoHarpeBaTensiMm TepmoLLkada noBbiLLeHNe TemMnepaTypbl
B o6beme TepmMoLLkadya A0 3a4aHHOr0 YPOBHS C MOrpeLLHOCTbIo He 6onee 2°C 3a BpeMmsi He Gonee 1 u.

35.2.8 3axuraroliee yCcTpPOWCTBO, chnyXallee Ans opMMpPOBaHUSA UCKPOBOrO paspsiia B UCKPOBOM
NMPOMEXYTKE MeEXAy SneKTpogamMu peakuMOHHOro cocyAa, AOMmKHO obecneynBatb NpoboOn MCKPOBOrO
NpoMeXyTka WHOYKLUMOHHOW WCKpoW M obpasoBaHWe B BO34yXe YCTOMYMBOrO Mnas3MeHHoro "konnauka"
BblcoTor oT 0,5 go 1,5 cM. Bblgensemas aHeprua MCKp Ha 3nNekTpodax Npu HOpMarsbHbIX YCNOBUAX MPU
anutenbHocTu paspsga (2,0£0,1) ¢ gomkHa coctaBnsaTb oT 30 go 40 [x. KoHCTpykums 3axuraroLiero
yCTpoOWcTBa AOMMKHa obecrneynBaTh AUCTAaHUMOHHOE yrpaBreHue.

35.2.9 OnekTponynbT, CnyXawui Ond nogavn dNeKTponuTaHusi Ha BCce MOTPebuTenu ycTaHOBKU:
anekTpoHarpeBaTenu TepMoLLKada, areKTpoaBuraTenb BEHTUNATOpa, 6nok perynupoBaHus Temneparypsbl,
3axuraroliee YCTPOWCTBO, BakyyM-Hacoc. KayeCTBO M MNPOYHOCTb 3NEKTPOU3ONALMM  3neKkTponynbTa,
NpoBOAOB 1 NOTpebuTener JOMKHbI COOTBETCTBOBATL TpeboBaHUsAM anekTpobe3onacHocTy npu paboTe Ha
yCTaHOBKe.

YcTaHoBKa AOnA onpegeneHns KOHUEHTPaUMOHHbLIX MpedenoB pacnpoCTpaHeHUs nnameHu npu
NOBLILLIEHHBLIX TemnepaTtypax u gaesneHun B ananasoHe ot 100 go 500 kla (cm. pucyHok 35.2) BkNoYaeT B
cebs nepeyvncneHHble HKE INEMEHTDI:

35.2.10 Cdpepuyeckuii peakumoHHbIA COCyA C BHYTPEHHUM auameTpoM (205+5) mMm u obbemom

(4,3£0,1) OM3 | U3roTOBMEHHbIN 13 HepXKaBEeKLLLEN CTanM U paccyYUTaHHbIN Ha paboyee gaeneHve 5,0 MMa
npu Temnepatype 150°C.

[onyckaeTca NpUMeHsITb cheprnyeckne peakuMoHHbIe cocyabl 06beMom OT 3 o 25 am 3.

Cocya nomelleH B TepMocTaTt ¥ paBHOMEPHO 0borpeBaeTcs No NOBEPXHOCTU HarpeBaTensimu. Cocyn
CHabXeH LTyuepamn Ansi NOACOeOUHEHUS] ra30BbIX MarucTpanei, BBOAA UCTOYHUKA 3aXKUraHusl, gaTyuka
OaBreHnss 1 MaHoOMeTpa.

35.2.11 Cuctemy rasonpurotoBneHus, obecneymBaioLlLylo A03UPOBAHHYKO Nodayy B peakLMOHHbIN
cocyp ra3oobpasHbiX KOMMOHEHTOB B BUAE OKUCIUTENS, roptoyero 1 pasdasntens 1 BKMYaroLLyo B ceds:

a) KonnekTop n TpybonpoBoabl C BEHTUMNSIMU. YCNOBHbIAN AnamMeTp npoxoda TpybonpoBoaOB AOSMKEH
ObITb (8,0+0,5) MM, BEHTUNEN - HE MeHee 4 MM.

OnuHa TpybonpoBOoooOB MexAy KOMMEeKTOpoOM W PeakuMOHHbIM  COCyAOM, a Takke Mexay
naporeHepaTopoM M peakuMOHHbIM COCYyAOM AofmkHa ObiTb He meHee (0,310,1) m. O6bem KonnekTopa 4o
BEHTWUMNS TOYHOW PErynmMpoBKnN He JOMMKeH npesbiwaTth 1% obbema peakunoHHOro cocyaa;

©) BakyymmeTp knacca ToudHoctu 0,25; maHomeTp ¢ guanasoHom uamepeHusa 1,0 Mla knacca
To4HoCcTM 0,25 1 maHomeTp ¢ AnanasoHom namepenus 0,6 Mla knacca TouHoctm 0,15;

B) BaKyyMHbIlA Hacoc, obecneunBaloLLnin ocTaTovyHOe AaBreHne B peakuMoHHOM cocyae He 6onee 1,0
kMa.

35.2.12 Cncrtemy [003MpOBaHHOW nogadn BoAbl, COCTOSILLYO M3 paclumputeribHoro 6avka obbemom

4,0 oM3 1 MepHoit eMKocTU 06bemoM 5,0 am 3 .

35.2.13 lNaporeHepaTop, NpeAHasHadYeHHbIN O CO30aHUA BOASHOrO napa 3agaHHOW MMOTHOCTU U
npeacTaBnAwLWmMi cobom TENNON3ONUPOBAHHbBIN LNnHapuieckuin cocyn auametpom (140+10) Mm 1 anuHom
(300+20) MM, paccuuTaHHbIn Ha paboyee pasnenne 1,0 MlMa. B HwkHeW 4yactm naporeHepatopa
pacrnonoXxeH TeMnoaneKkTpoHarpeBaTenb MoLHOCTEI0 1 KBT. [laporeHepatop 3anonHseTtcda Bogon w3
MEPHON eMKOCTN 0 ypoBHSA 0,8 OT BbICOTHI.

35.2.14 B ka4yecTBe MCTOYHUKA 3a>KUIaHUS UCMONb3YIOT ANIEKTPUYECKYIO UCKPY. Bbigensemas sHeprus
WCKP Ha 9rfekTpogax Npu HopMarbHbIX YCMOBUSIX MNpW gnuTtensHocTn paspsga (2,0+0,1) ¢ gomkHa
coctaenate oT 30 go 40 [Ixk. PacctosHue mexagy KOHycOODpasHbIMW KOHLLAMW 3MNEKTPOAOB LOSHKHO
COCTaBnATb He bonee 3 MMm.

JonyckaeTca B KayeCcTBe WCTOYHMKA 3aKUraHUS MCMONb30BaTb CBEYY C ABYMsI 3MeKTpogamu, Ha
KOTOpbIX pa3meLLaeTcs HuxpomoBas mnpososiovka avameTtpom (0,20+0,05) mm u agnuHom (311) mm.
lMpoBono4yka pacnonaraeTcsd B LEHTPE PeakLUUMOHHOIO COCyAa W MEPEXUraeTcsl SNeKTPUYECKUM TOKOM Mpu
nogade Hanpspkenus (4015) B.
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1 - BakyymMMeTp; 2 - BaKyyMHbIN HAcoc; 3 - BEHTUNW; 4 - BEHTUNb TOYHOWN PerynmpoBku; 5 - konnekrop; 6 -
MEepHbIe EMKOCTW; 7 - AaTYuK JaBneHus; 8 - NynbT ynpaBneHus; 9 - TepmoperynsTop; 10 -
Tepmonpeobpa3soBaTenu; 11 - anekTpoHarpeBatesnb; 12 - UICTOUMHUK 3axuranus; 13 - TepmocTar; 14 -
peakumMoHHbIN cocya; 15 - naporeHepaTop; 16 - paclumputenbHbin 6a4ok; 17 - MepHasi eMKOCTb; 18 -
MaHOMeTpbI
PucyHok 35.2 - MNMpuHuunuansHas cxema yCTaHOBKU 41151 onpeaeneHnst KOHLEeHTPaUMOHHbIX Npeaenos
pacnpocTpaHeHnsi NriaMeHn NPy NOBbILLEHHbIX JaBAEHUsIX 1 TemnepaTypax

35.2.15 TepmocTaTt, npeacTaBnalWMN COOOM  3aMKHYThI 00bEM C Tepmousonaumen u
npegHasHayYeHHbI ANs nogaepXaHus 3agaHHOro TeMnepaTypHoOro pexxuma. TepmocTaTt BbINOfMHEH B BUAE
OBYXCITOMHOIrO MeTannuyeckoro Lwkada, BHYTPEHHEee MPOCTPAHCTBO KOTOPOro 3amnoflHEHO MWHepanbHON
Baton TonwmHom He wmeHee 0,04 M. OO6GorpeB TepmocTata OCYLLECTBMNSAETCA SNEKTPUYECKUMMN
HarpeBaTensiMu.

35.2.16 Cuctemy Tepmoctabunumaaumm, obecneunBaioLLy0 3adaHHy0 TemnepaTypy B TepMmocTaTe U
COCTOSILLYIO M3 MepBMYHOro npeobpasoBaTens TeMnepaTtypbl, pa3MeLLeHHOro BOMM3M BHYTPEHHEN
MOBEPXHOCTM peakuMOHHOro cocyda, u Tepmoperynatopa. Cuctema TepmocTtabunusaumm obecnednBaet
HarpeB peakuuoHHoro cocyga oo 150°C v nogaepxaHue ee ¢ To4HocTbio £5°C.

JonyctMmMoO  ucnonb3oBaHWe OpyrMx cuctem TepmocTabunusauuu, OTBevalwmx OaHHbIM
TpeboBaHMsM.

35.2.17 Cnctemy permctpaumm TemnepaTypbl, 00ecnevmBaroLLyo KOHTPOMNb TEMNEPATYPbl Pa3fMYHbIX
yacTel peakuMOHHOro cocyga B AmanasoHe oT 15 pgo 150°C ¢ TouyHocTblo #5°C M COCTOSLWYO U3 OBYX
Tepmonpeobpa3oBaTenen, pasMELLEHHbIX MO  BHELIHEW MOBEPXHOCTM  pPEaKUMOHHOro  cocyaa,
TepmonpeobpasoBaTens, BBEOEHHOIO BHYTpb COCyAda, a Takke TepmonpeobpasoBaTtensi, YCTaHOBIIEHHOIO
Ha naporeHepaTtope. Peructpaumsa temnepaTtypbl OCYLLIECTBNSETCA aBTOMATUYECKUM MOTEHLMOMETPOM MIK
OPYror aHanorM4yHon annapaTtypow ¢ AnanasoHom namepenus oo 150°C un norpelHocTbio £5°C.

35.2.18 Cucrtemy peructpaumm pacrnpoCTpaHEHWUsl MiamMeHu, COCTOSILLYH U3 aTyuKka OaBMAeHus U
BTOPWMYHOW annapaTypbl, 00EeCneyYnBaloLLy0 HEMPEPBIBHYIO UM OUCKPETHYIO 3anncb M3MEHEHUSA OaBMeHus
BO BPEMEHM B PEaKLUMOHHOM COCy[e B MPOLECCE FOPEHUsI ra3o- M MapoBO3AYLLIHON CMECUM B YACTOTHOM
aunanasoHe ot 0 go 10 kl'y ¢ BepxHUM npeaenom namepeHus go 5,0 Mla.

35.2.19 lynbT ynpaBneHusi, obecneyvMBalonNiA SMEKTPONUTAHNE U CUHXPOHM3AUMIO B 3a4aHHON
nocneaoBaTenbHOCTM paboTbl CUCTEMbI PETUCTPALUM PaCcNpPOCTPAHEHNUST NIIAMEHN, NCTOYHMKA 3aXKUraHUs n
OPYTMX CUCTEM YCTaHOBKM.

35.3 NoaroToBKa K UCNbITAHUAM
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lMepen npoBedeHMeM WCMbITAHMA  yCTaHaBNUBAOT COOTBETCTBME WCCreQyemMoro BellecTBa
nacnopTHbIM AaHHbIM.

35.3.1 TlogrotoBka K WUCNbITAHUMAM MpUM  ONpeferieHUn  KOHLIEHTPAaUMOHHBIX — npeaenos
pacnpocTpaHeHus nriaMeHu Npu NOBbLILLEHHbIX TeMnepaTypax 1 atMocepHOM AaBreHuu.

35.3.1.1 lNepen ucnbiTaHUEM NPOBEPSAIOT YCTAHOBKY Ha repMeTUYHOCTb. [[epMEeTUYHOCTb YCTaHOBKN,
BKITIOYaa WCMapuTEnb, PeaKkLMOHHbIA CcOocyd, TPpybonpoBoabl C apMaTypoW, PTYTHbI MaHOMETP, AOrHKHa
ObITb TakoM, YTOOLI Npu ocTaToyHoM gasneHun ot 0,90 go 1,33 klMa n3ameHeHe gaBNeHNs 3a CYET HaTeyvek
He npeBsbiwano 66 Ma 3a 30 MyH.

35.3.1.2 MNpoBepsAT NpUroaHOCTb YCTaHOBKM k paboTe npu TemnepaType (25+10)°C no nponaHy ¢
yncTtoTon He meHee 99,95%, HWKHUIA Npeden KOTOporo AoMmkeH coctaenaThb (2,05+0,10)% o0.

35.3.2 TllogrotoBka K WUCMbITaHUMAM MpyU  OMpeferieHMn  KOHLIEHTPAUMOHHbIX — npenenos
pacnpocTpaHeHus nriaMeHu NPy NOBbILLEHHbIX AaBMNEHUAX U TeMnepaTypax.

35.3.2.1 TlpoBepstoT repMeTUYHOCTb pPeakUMOHHOro cocyda Ha BakyyM. BakyymMHbIM Hacocom
NPOBOAAT pa3pexeHne peakumMoHHOro cocyaa A0 OCTaTOYHOro AaBrieHus He Bbiwe 1 klMa n obpasuoBbiM
BakyyMMETPOM KOHTPOMUPYIOT HaTekaHWe BO3adyxa B COCYA. YCTaHOBKa CHMTAETCA repMeTUYHON Ha BakyyM,
ecnu B TedeHne 20 MUH JaBreHne B cocyae noebicunocb He 6onee yem Ha 1,0 klMa.

35.3.2.2 NMpoBepstoT repMeTUYHOCTb PeakLMOHHOro cocyaa Ha AasneHue. [na aTtoro B cocyn 4yepes
KONEeKTop nojarT BO34YyX UMW MHEPTHbIN pa3baBuTens (a3oT) nog m3bbIToYHbIM gaBrneHvem 0,8 MlMa.
YcTaHOBKa cyMTaeTcs repMeTU4HON, ecnn B TeveHne 5 MuH gaBneHve ynano meHee 4em Ha 10 klla no
LUKane MmaHoMmeTpa ¢ Anana3oHom namepenus 1,0 MlMa knacca TouyHoctm 0,25.

35.3.2.3 lNpoBepsoT NpUrogHOCTb YCTaHOBKM K paboTte npu Temnepatype (25+10)°C no nponaHy ¢
ynctoton He meHee 99,95%, HWKHUA KOHLEHTPAUMOHHbLIN Npeden pacnpocTpaHeHust NnameHu KOTOporo
porxeH coctaenaTh (2,05+0,10)% 06.

35.4 NMpoBeaeHue ncnbiTaHus
MeToabl npegycmaTpuBalOT onpedeneHne npefenbHbiX  YCrOBUA  FOpeHusa  (pacnpocTpaHeHue
naaMmeHn unuM oTKas) raso- M NapoBO34YLUHbIX CMECEN MPU MOBbIWEHHBIX AaBMEHMM KU Temnepatype wu
3aKmMYalTCs B OLEHKE pesynbTaToB pacnpoCTpaHEeHWs ninamMeHn no obbemy peakLMOHHOro cocyda nytem
3aKUraHUs ra3onapoBo3aYyLLIHON CMECK 3a4aHHOMO COCTaBa B YCIOBUSAX UCTbITaHWN.

35.4.1 [ins onpeaeneHns HKHEro npeaena opraHNYecknx BeLLLecTs, coaepKallux Tonbko atombel C

H, O, Nu oann atom Cl, BHayane npuroTaenuealoT ra3o- U NapoBO3AYLUHY0 CMECb, COAEpXallyto B
1,3 pasa MeHbLUe uccneagyemMmoro BellecTsa, YeM HeobXoauMOo Anga co3fgaHus CMecKu, COOTBETCTBYIOLLIEN €ro
pacyeTHOMy npegeny. Ons OpyrMx BeLlecTB BHa4ane npuroTaBnmMBaldT CMeCb, COAEpXKallylo B [Ba pas3a
MeHbLLE UCCreayemoro BeLwecTBa, YeM Ha pacyeTHOM npeaerne.

Cnepyet yuuTbiBaTb, YTO HWXHWMIA npegen npu Temnepatype (25:10)°C He moxeT ObiTb Huke
cnegylowmx 3HadeHuin: ansi napos - 0,4% 06., ans rasos - 1,5% 06.

[lna onpeneneHus BEpxHero rnpeaena opraHMYeckMx BELEeCTB, codepalumx Tonbko atombel C, H,

O, Nwu oavn atom Cl, BHayane npuroTaBnmnBaloT CMeCh, codepxallyto Kucrnopoga B 1,5 pasa MeHbLue,
Yyem HeobxoaMMO Ans CO34aHus CMecK, COOTBETCTBYHOLLEN pacyeTHoMy npegeny. [Ons apyrvx BelwiecTts
BHa4ane npuroTaefMBalOT CMECb, COAepXallyl Kuicropoda B ABa pas3a MeHblle, YeM B pacyeTHOM
npenensHoON CMeCHU.

35.4.2 lNpoBegeHne ncnbiTaHMM NPy onpeaeneHnn KOHLEHTPaLUMOHHbIX NpeaenoB pacnpocTpaHeHus
nnameHu Npuy NOBbILLEHHbIX TeMepaTypax 1 atTMocepHOM AaBneHum.

35.4.2.1 lNpn HeobxoauMOCTU 3anonHAT UCNapuUTenb XUOKAM TOPHYMM, HarpesalT WUCMapuTerb,
BKITIOYAIOT OMOK perynvpoBaHns TemnepaTtypbl M BbIBOOAT YCTAaHOBKY Ha Tpebyembll TemnepaTtypHbIl
PEXMM.

35.4.2.2 [na npurotoBrneHus cMecu Tpebyemoro coctaBa peakuMOHHbIA COCynd BakyyMUpYHT OO
ocTtaTouvHoro gaesneHusa 133,3 lNa, 3aTem nooyepeHO NOLAKOT B HErO KOMMOHEHTbLI CMECK Mo NapuunanbHbIM

aaerneHusm ( Py ), BblamcnsiemoiM no goopmyne
P = 0,019 pey, (35.1)
rae Py - 3a4aBaemas KOHLEHTpaLmMs KOMNOHeEHTa cmecu, % 06.;

P - obwee gaBneHne razoBomn cmecwu, kla.

Mpn HeobxoauMOCTM JOMYCKAKTCSA UHbIE CNOCODOBI MPUrOTOBIIEHNST CMECEN, ECNIN OHW AT TOYHOCTb
He HWXe, YeM npeanaraemMbiii cnocoo.

35.4.2.3 OOuwee gaBneHne cmecu BblOMpaloT B Npeaenax oT atmocdepHoro gaeneHus go 120 kla.
Bbibop BenuuMHbI 00LLEr0 AaBMNeEHUs onpeaenseTcs Heo6XoAUMOCTBIO MMETL M3OLITOK AABMEHUSI CMECU MO
OTHOLLEHMIO K aTMOCHEPHOMY AaBMNEHMIO NMPU NPOBEAEHUN KONTMYECTBEHHOIO aHanm3a.

35.4.2.4 OuepedHOCTb MOOAYM KOMMOHEHTOB CMECUM B PEAKUMOHHbLIA COCyd 3aBUCUT OT WX
napumanbHbIX AaBNEHWUIA: KOMIMOHEHT C MEHbLUUM MapuuanbHbIM OaBNeHNneM nogatoT nepBbiM, KOMIMOHEHT C
OonblUMM NapumanbHbIM OaBNEHNEM - MOCNEAHNM.
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35.4.2.5 lNocrne Hanycka KOMMOHEHTOB B peakUMOHHbIA COCy CMeCb nepeMeLunBaloT B TeyeHune 15
MWH.

35.4.2.6 Tpn HeobxoAMMOCTU MNPOBOAAT KONMYECTBEHHbIA aHanm3 cMecu npu ee oTOOpe 4depes
TpyOONpOBOA C 3anopHLIM BEHTUNEM, COOOLLAOLLMM peakUMOHHbIN cocyd ¢ atMocdepon. MNocne aHanusa
N30bITOK JABMNEHMS B PEAKLMOHHOM COCYAE MOHMKAT 40 3HAYEHUs aTMOCKEPHOro AaBIEHUS.

35.4.2.7 BblknoyalT HarpeBaTenu W BEHTUNATOpP Tepmolwikada. 3aTeMHAT  MoMeLleHne
nabopatopun. OTKPbLIBAOT HUXKHIOK KPbILLKY PeakLMOHHOro cocyaa A0 YNnopa B KOHLEBOW BbIKIHOYaTENb.

35.4.2.8 C nepeHOCHOro nynbTa 3axuralT CMeCb MNyTeM ModaynM MWCKPbl Ha 3nekTpoabl.
MpooomKMTENbHOCTL BPEMEHN C MOMEHTA OTKPbLITUSI HUXKHEN KPbILWKM OO MOMEHTA 3aXXUraHus CMecu He
OOJMKHa npeBbiwaTh 5 c.

35.4.2.9 PesynbTaT UCNbITAHWS Ha pacnpocTpaHeHWe nramMeHn OueHMBalT BuayarbHo. [Ans
HabnoaeHns 3a NnamMmeHeM MCMOSb3yHT 3epKarno, yCTaHOBNEHHOE Nog yriom He 6onblue 45° k ycTaHOBKe.

35.4.2.10 B cmecsx, rge nnams pacnpoctpaHseTcs B BuAae AedopMUpOBaHHON KOHBEKTUPYIOLLEN
cdepbl, 3a roOploYy0 CMEChb MPUHUMAIOT Takylo, B KOTOPOW Nramsi pacnpocTpaHsieTcsl 40 OOKOBbIX CTEHOK
peakLMOHHOro cocyaa. [lanbHenwee nosegeHne nnameHn (0ONOET OHO OO BEPXHEW KPbILLKW COCcyda uUnu B
pesyrbTaTte BbiTankuMeawwero "addekra Tpyobbl", GygeT BbIOpOLEHO U3 cocyaa, He ycrneB AOCTUIHYTb
BEPXHEWN KPbILLKM CocyAa) He LOMKHO NPUHMMAaTbLCSl BO BHMMaHWe Npu OLEeHKe pesyrbTaTa onbiTa.

B cmecsix, roe nnams MOXxeT SOCTUIHYTb BEPXHEN KPbILLKM COCyAa paHblue, YeM BOKOBLIX CTEHOK, 3a
rOploYyl0 CMecCcb MPUHMMAlOT Takylo, B KOTOPOW MNfamsi pacrnpocTpaHsieTcss OO0 BEpXHEW KPbILKM
peakuMoHHOro cocyaa.

35.4.2.11 Ecnu npyn nepBom WUCMbITAHUWU CMECU MOSyYeH OTpuuaTenbHbIA pesynbTaTt, TO B KaXOoM
nocrieqyoLem UCNbITaHUU NpU onNpegeneHnn HUXKHero (BepxHero) npeaena KoHUEHTpaumo nccnegyemoro
BellecTBa criegyet yBenuuuBatb He Oonee yem Ha 10% (ymeHbwaTb He 6Gonee yem Ha 5%) ot
nepBoHa4anbHON KOHLIEHTpaLUUN 40 NOMYyYeHUs1 NONOXUTENBHOIO pesynbTara.

Ecnu npyn nepBoM MCnbiTaHWM MOMYyYeH MOMOXUTENbHLIA pe3ynbTaTt, TO Mocreaylwmne UCnbITaHns
NMPOBOASAT C YMEHbLUEHHOW Ha HWXHEeM npegene u yBernv4eHHOW Ha BepxHem npenerie KOHUEeHTpauusiMm
roptovero KOMMoHeHTa A0 NofyyYeHnst OTpuLaTenbHOro pesynbTara.

B panbHerweM war n3MeHeHus KOHLEHTpauum KOMMOHEHTOB B CMECK MOCTEMNEHHO YMeHbLUaT A0
Tex nop, Noka HabngaeTcs NOBTOPSAEMOCTb pe3yrbTaTos.

35.4.2.12 lNMocne Kaxgoro UCnbITaHMS peakUMOHHbIA COCYA M TepMoLlKady nNpodyBatoT BO34YXOM OJ1S
yaaneHus npoaykToB rOpeHust Uinu rasoB M Ans OxNaxgeHus CTeHOK cocyda. locneayiowee mcnbiTaHne
Ha4YMHalOT nocrne TOoro, Kak TemnepaTypa B peakuMOHHOM cocyde AOCTUIHET TemnepaTypbl 3agaHHOro
pexuma.

35.4.2.13 llocne cepun MCMbITAaHUA C OOHMM BELLECTBOM CcrieqyeT TLaTenbHO MPOMbITb COCYyA,
TpyOONpOBOAbLI 1 3aMOpHYO apMaTypy 3TaHOMOM, a 3aTeM KX MPOCYLUWTbL 1 NPOAYTb BO34yXOM.

35.4.3 lNpoBegeHne ncnbiTaHMM NPy onpeaeneHnn KOHUEHTPaLMOHHbIX NpeaenoB pacnpocTpaHeHus
nnameHu Npuy NOBbILLEHHbIX AABMEHUSX U TemnepaTypax.

35.4.3.1 BknoyaloT cuctembl TepmocTabunusauum u perncrpaumm TemnepaTtypbl M C MOMOLLbIO
TepMoperynsatopa BbIBOOAT YCTAHOBKY Ha Tpebyembll TemnepaTypHbI PeXuM CO CKOPOCTbIO Harpesa
peakLMOHHOro cocyaa He 6onee 50°C B 1 u.

35.4.3.2 MNpoBoAaAT BakyyMMpoBaHME pPeakLUMOHHOro cocyda OO0 OCTaTOYHOro gaerneHus He 6onee 1
kMa.

35.4.3.3 lpu npoBegeHun wucnbiTaHun npu (25+10)°C npurotaBnuBaloT ra3oByld CMeCb B
peakuMoHHOM CoCcyAe No napumanbHbiM OABEHMSAM ra3oBbIX KOMMNOHEHTOB, onpegensemMbsiM no gopmyne

B = Fyou -C; /100 , (35.2)
roe C; - 06beMHasi KOHLUEHTpaums i -ro ra3aoBoro KOMrnoHeHTa, % 06.;

Poﬁm - obLee naBneHune B cmecu, Kla;

P, - napumanbHoe AaBneHne ra3oBoro KOMMOHEHTa, Klla.

35.4.3.4 OuepegHoOCTb MOOAYM KOMMOHEHTOB CMECUM B PEaKUMOHHbLIA COCyd 3aBUCUT OT WX
napumanbHbIX aBleHUN: KOMIOHEHT C MEHbLUMM NapumanbHbIM AaBlEHNEM NOAA0T NePBbIM, KOMMOHEHT C
f6onbWwWUM napumanbHbIM AaBNEHVNEM - MOCIEOHUM.

35.4.3.5 lNpwu npoBeAeHNM UCNbITAHWUI MPU NOBLILEHHbLIX TeMMNepaTypax rasoBble KOMMOHEHTbI CMecu
NMoAalT B PEAKUMOHHBIN COCYa N3 MEPHbIX EMKOCTEN MO BENMYMHE Pa3HOCTM NafeHunst AaBreHns B MEPHON
eMKocTu. [NageHne gaBneHns B MEPHOW EMKOCTU KOHTpPONMpyeTcs MaHomeTpom M1.

Mpn aToM ucnonb3yloT crnegyoLyo Gopmyny And nepecdeta napumanbHOro AaBfEeHWUst ra3oBoro
KOMMOHEHTA, yYUTbIBas BNUSIHUE TEMNepaTypbl

VT,
P =AP=L
T (35.3)

roe AP - nageHve paeneHus B MepHOVI eMKocTy, Kla;
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V,, - 06bem MepHoit eMKocTH, AM 3 ;
Tp - TeMneparypa rasa B peakuyMoHHoM cocyae, °C;
Vp - 06EM peaKLMOHHOo cocyaa, AM- ;

T,, - Temnepatypa rasa B MepHol emkocTh, °C.

35.4.3.6 TleperpeTbli BOASHOM nap, MCNonb3yembld B KadecTBe criermaTusaTopa, nodalwT B
peakuUMOHHbIN COCY M3 NaporeHepatopa npu TemnepaTtype, paBHON TeMnepaTtype peakuMoHHOro cocyaa.

[asneHne napa KOHTPONUPYIOT MaHOMETPOM, YCTaHOBMNEHHbLIM Ha peakLUUOHHOM cocyae.

Mpun paboTe c crnermaTtn3aTopoM B BWAE HACbILEHHONO BOASHOrO napa rasoByl0 CMeCb ModaroT B
crnegywowem nopsigke. B BakyyMUpPOBaHHbIA peakUMOHHbIA cocyd M3 MepPHOW eMkocTu (nosuuma 15 Ha
pucyHke 35.1) nopatoT auctunnupoBaHHyto Bogy no MOCT 6709 npu Ttemnepatype ot 60 go 80°C B

konunyectee (0,15+0,02) om 3. Batem peakLMOHHbIA COCyq, HarpeBaloT A0 3af4aHHOW TemnepaTtypbl U
M3MepsIIOT [OaBMEeHNEe HacbIWEeHHOro BoAsHOro napa. [lpy JOCTWXKEeHWM 3adaHHOM  KOHLIEHTpauumu
HaCbILLEHHOro BOASIHOrO Napa HarpeB peakuMOHHOrO cocyaa npekpallaloT U OCYLLECTBNSAT nogady gpyrmx
peareHToB ra3o- 1 NapoBO3AYLUHOM CMeCcK B cOOTBETCTBUM C 35.4.3.4.

35.4.3.7 OTkniovaloT nuTaHWe anekTpoHarpeBaTenen B TepMocTaTe, 3akpblBaloT BCE KrnanaHbl
YCTaHOBKU M C NynbTa YNpaBreHnss MHULMUPYIOT 3aXKUraHue raso- U napoBO34yLUHOM CMECcU B peakLMOHHOM
cocyge.

35.4.3.8 PernctpupytoT pacnpocTpaHeHne nnamMeHu no raso- M napoBO34YLUHOM cMecu B obbeme
peakuMOHHOro cocyga. B cnyyae HepacnpocTpaHeHWsi MraMeHW WUCMbiTaHus MOBTOPST TpyM pasa U
PErMCTPUPYIOT OTKa3.

Kputepnem pacnpocTpaHeHMsi MraMeHU Mo raso- U MapoBO3AYLIHOW CMEecu CYMTalT MOBblLIEHWe
N30bITOYHOrO OaBreHus B3pbiBa B peakLMOHHOM cocyae He MeHee vyeM Ha 50% OT HayanbHOro AaBneHus
cMecw.

35.4.3.9 o OkOH4YaHMK UCNbITaHMSA NPOBOAAT COPOC M3OBLITOYHOIO AABMEHMSA B PEAKLMOHHOM cocyae
00 aTMOoCEepHOro.

35.4.3.10 [llocne kaxgoro WCNbITAHUA pPeakUMOHHbLIM cocyd W nogBogswme Tpybonposoabl
BaKyyMUPYIOT AN yaaneHus NpoayKToB ropeHust.

35.4.3.11 Ecnun pacnpocTpaHeHns nnameHu no ra3o- 1 NapoBO3AYyLIHOM CMecK He Habnoganock, To B
Ka>kKOOM MOcCreayoLwem UCNbITaHUM Mpu ONpeaerneHnt HDKHEro (BepXHero) KOHLEHTPAUMOHHBIX npegenos
pacnpoCTpaHEeHNsi MIIaMeHN KOHLEHTPALMIO UCCIEeayeMOro ropoMero KOMMoHeHTa yBenuunealroT He bonee
yem Ha 10% (ymeHbwawT He OGonee yem Ha 5%) OT nepBoHaYanbHOW BeNWYUHbI OO MOMyYeHUs
MOMOXWUTENBHOMO pesynbTaTa.

B cnyyae pernctpauum pacnpocTpaHeHust nnameHu Mo roproYen cmecu nocrnegylowme UcnbiTaHus
NPOBOAST C YMEHbLUEHNEM KOHLIEHTPaLMN UcCcneagyemMoro roprodero KOMNoHeHTa Ha HUXKHEM npegene u ee
yBENM4YEeHNEM Ha BEPXHEM KOHLIEHTPaLVOHHOM npegere pacnpocTpaHeHns ninameHu.

B panbHewnweMm Liar n3aMeHeHNsi KOHLEHTPaLUMM KOMNOHEHTOB B CMECK YMEHbLUAOT A0 Tex nop, noka
HabnogaeTcs NOBTOPAEMOCTb pPe3yrbTaToB.

35.5 OueHka pe3ynbTaToOB UCNbITAHUN

35.5.1 3a BenuumHy HKHEro (BepxHero) KOHLEHTPaUMOHHOro npedena pacnpocTpaHeHns niameHy B
rasonapoBO3QyLUHOW CMeCcW MpUHMMAalOT cpefgHee apudmeTmdeckoe LWecTn Onvkanwmx 3HaYeHun
KOHLUEHTpauuM nccrnegyeMoro BellecTBa B CMeCW, B Tpex M3 KOTOPbIX HabmogaeTtca MonoXUTENbHbIN
pesynbTaT UCMNbITAHWUs, B TPeX APYrMX - oTpuuaTtenbHbii. [onydyeHHoe 3HadeHue npegena OKpyrnsawT Ao
BTOPOro 3Haka nocrie 3ansiTou.

35.5.2 OueHka pe3ynbTaToB MpW OMNPEAENEeHUN KOHLEHTPALUMOHHBIX MpeaenoB pacnpoCcTpaHeHus
nnameHu Npuy NOBbILLEHHbIX TEMNepaTypax 1 aTMOCcepHOM AaBneHum.

35.5.2.1 CxogumocTe meToga [8] npu goBepuTenbHOM BepoATHOCTU 95% He JormkHa npeBbilaTb
0,1% 06. Ha HWXHEM KOHLEHTPaUWOHHOM npefene pacnpocTpaHeHnus nnamexHn n 0,2% 06. Ha BepxHeM
KOHLUEHTpaLUMOHHOM npeferie pacnpocTpaHeHNst NiIamMeHMU.

35.5.2.2 BocnpoussogumocTe meToga [8] npu poBeputenbHon BepodATHOCTM 95% He pormkHa
npesbiwatb 0,3% 06. HA HWKHEM KOHLIEHTPAUMOHHOM npeaene pacnpoctpaHeHuss nnamexdn n 0,6% o6. Ha
BEPXHEM KOHLEHTPALUMOHHOM Mpefene pacnpoCTpaHeHMs MraMeHn Mpu OnpeaerneHun npeaenos Ha
yctaHoBke no 35.2.1 n 0,5 n 1,0% 06. COOTBETCTBEHHO MpW OnpeAeneHun NpeaernoB Ha YCTAHOBKE MO
35.2.11.

35.5.3 OueHka pe3ynbTaToB MpU OMNPELENEHUN KOHLEHTPALMOHHBIX MpeaenoB pacnpoCTpaHeHus
nnameHu Npuv NOBbILLEHHbIX AABMEHUSIX U TemMnepaTypax.

35.5.3.1 CxogumocTb MeToaa npu AoBepuTenbHon BeposaTHocTM 95% He gormkHa npesbiwatb 0,1%
00. Ha HWKHEM KOHLIEHTpaLMOHHOM npegene pacnpocTtpaHeHuss nnamenHn u 0,2% o06. Ha BepxHeMm
KOHLEHTpaLUMOHHOM Npeferie pacnpocTpaHeHNst NIaMeHMU.

35.5.3.2 Bocnpoun3sogMmMocTb MeToAa Npu 4OBEPUTENBHON BEPOATHOCTU 95% He AomkHa NpeBbillaTh
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0,3% 06. Ha HWKHEM KOHLEHTpaLUMOHHOM npeferie pacnpocTpaHeHus nnameHn u 0,6% 06. Ha BepxHEM
KOHLEHTPaLMOHHOM Nnpeerne pacnpocTpaHeHUs NiameHu.

35.6 OchopmneHne NpoToKosia UCnbITaHUN
Ycnosust 1 pesynbTaTbl UCMbITAHUA PErmcTpUpyoT B MNpPOTOKoMe, pbopma KOTOpPOro npueBeneHa B
npunoxeHun 5.

35.7 TpeboBaHuA 6e3onacHOCTU

35.7.1 He cnepyeT npoBOAUTb WCMbITAHWA CMECEN C KOHLUEHTpauuen ropitodero Oonblie, 4em
KOHLIEHTpaLMsa NepBoy roptoyert cmecu B 6edHbIX CMeCSX, Y MeHbLUe, YeM KOHLEHTpaLus NepBoi roproyen
cMecu B GoraTblx CMECsX.

35.7.2 Tpu 3axuraHm roptoven cmecu npu paboTe Ha yCTaHOBKE MO ONpedeneHuio
KOHLIEHTPALMOHHbIX MPEeAenoB pacnpoCcTpaHeHus MnaMeHn npv  MOBbILLEHHbIX TemnepaTypax W
aTMOC(EPHOM AaBMNEHNM onepaTop OOMKEH HAaXOAUTLCA Ha PACCTOSHUN HE MeHee 2 M OT YCTaHOBKM.

35.7.3 YcTaHOBKM Ansi onpeaeneHusl KOHLUEHTPaUMOHHbLIX MPeaenoB pacrnpoCTpaHeHus nnameHu
pa3meLLaloT B NOMeLLEHNW, 060pyA0BaHHOM NPUTOYHO-BBITSXXHOW BEHTUMSALINEN.

35.7.4 K obcnyxuBaHWIO YCTaHOBKM [JomnyckalTcs nuua, gocturuve 18-neTHero BospacTta,
npolleline MeauLMHCKOe OCBMOETENbCTBOBaHWE, MPOM3BOACTBEHHOE ODOy4veHve M uMmerowme Oonyck K
06CnyXMBaHWIO COCYy0B MoA AaBlEeHUEM.

35.7.5 MNMpoBeaeHue ncnbITaHW OCYLLECTBASIOT ABa YenoBeka. Pabouve Mecta onepaTopoB AOSKHbI
YyAOBNETBOPSATb AEWCTBYIOWMM TpeboBaHWAM MO 3neKkTpobe3onacHOCT WM CaHUTapPHO-TUMIMEHUYECKUM
TpebosaHuam B cootBeTcTBUM ¢ [OCT 12.1.005.

35.7.6 Cpeactea 3awwntbl 06CnyxmBatoLLero nepcoHana gomkHbl cootsetctBoBath [OCT 12.4.011.

35.7.7 He ponyckaeTcss paboTa Ha YCTaHOBKE MO OMNpPeAEeNneHut0 KOHLEHTPALMOHHBLIX Npenenos
pacnpocTpaHeHMs MNMaMeHN MPU MOBbLILEHHbIX AaBMEHUAX M TemnepaTypax Npuv HayanbHOM [aBMeHuu,
npesbiwatowem 500 kla.

36 MeToabl aKcnepMMeHTanbLHOro onpeaeneHnss HopManbHOW CKOPOCTU pPacnpoCTPaHEeHUs
nyamMeHu Nno raso- U NapoBO3AYLWHbLIM CMeCcsAM

36.1 OCHOBHbI€e NOJIOXXEHUs

3Ha4yeHne HopMarnbHOM CKOPOCTM pacrnpoCTpaHeHUs nnameHn criegyeT NpuUMeHsTb B pacyeTax
CKOpPOCTM HapacTaHWs AaBfieHWs B3pbiBa ras3o- U MapoBO3AYLWIHbLIX CMECEN B 3aKpblTOM, HErepMeTU4HOM
obopyaoBaHMM U MOMELLEHMAX, KPUTUYECKOro (racsilero) gwameTtpa npu paspabotke U co3gaHum
orHenperpaguTenen, nnowaamn nerkocopacbiBaembiX KOHCTPYKUMI, NPeAOXPaHUTENbHbIX MeMOpaH 1 Apyrnx
pasrepMeT13npYyHLLMX YCTPOWCTB; npu pa3paboTke MEepoNpUATUI no obecneyeHnto
NoXkapoB3pbIBOGE30MACHOCTN TEXHONMOIMMYECKUX MNPOLLECCOB B coOTBETCTBMM C TpeboBaHuamu [OCT
12.1.004 n TOCT 12.1.010.

®Pun3nyeckMn CMbICIT IKCMEPUMEHTANLHOMO ONpeaeneHns HOpMarbHOW CKOPOCTU pacnpoCTpaHeHus
nnameHu no ra3o- U NapoBO3AYLIHbLIM CMECAM.

CyLwHoCTb MeToda onpeaeneHnss HopMarnbHON CKOPOCTW pacrnpOoCTPaHEHUs NamMeHn 3akniovaeTcs B
MPUroTOBINEHNM TOPHOYEN CMECU M3BECTHOIO COCTaBa BHYTPM PEaKUMOHHOrO COCyAa, 3aXUraHun CMecu B
LEHTpe TOYEYHbIM MCTOYHMKOM, Perncrpauum M3MeHeHus BO BPEMEHW OaBrieHust B cocyge u obpaboTtke
3KCNEPUMEHTaNbLHON 3aBUCMMOCTM "AaBneHue - BpemMs" C MCMOoNb30BaHMEM MaTemaTudeckon moaenu
npouecca ropeHus rasa B 3aMKHYTOM COCyde M npoueaypbl onTumusauuun. Matematudeckass mogenb
NO3BOSISET NONYYNTb PacYETHYIO 3aBUCUMOCTbL "AaBreHue - Bpems”, onTuMmM3aumnsa KOTOpon No aHanornyHom
3KCMEPUMEHTANbHON 3aBMCMMOCTU [aeT B pe3ynbTarte M3MEHEHMEe HOpPMarbHOW CKOPOCTM B Mpouecce
pa3BUTMS B3pbIBa AN KOHKPETHOMO MUCMbITaHUS.

[na aKcnepumeHTanbHOro onpegeneHns HOPMarbHOM CKOPOCTM PacrnpOCTPaHEHUA nfamMeHu Mo
raso-napoBo3ayLIHbIM CMECAM A0MyCcKaeTCcs UCMONb30BaTh ABa MeToAa:

- MeTo4 OnTUMU3aLMKu, MPUMEHSEMbIN ONS OMpedeneHnss HOPMAanbHOW CKOPOCTU B LUMPOKOM
AnanasoHe JaBMEHUN U TemnepaTyp;

- METOA HayarbHOro y4yacTka, NPUMEHSIEMbIN AN onpeaernieHnst OOQUHOYHbBIX 3HAYEHUA HOPMAaIlbHON
CKOpPOCTM pacnpoOCTPaHEHNS NITAaMEHN.

36.2 UcnbiTaTenbHoe o6opyaoBaHue
36.2.1 Cxema wucnbiTaTenbHOro o00OpPyOoOBaHUS AN ONpederneHnsi HOpPMarbHOW  CKOpPOCTU
pacnpoCTpaHeHNsi MIIaMeHN Mo ra3o- Y NapoBO3AYLWHbIM CMECSIM MO METOAY ONTMMMU3auuW NMpuBegeHa Ha
pucyHke 36.1.

36.2.2 PeakuuoHHbIN cepuyecknin cocyn BmectumocTbio 10 am 3 , KOTOpbI MOXET WMETb

CMOTPOBOE OKHO A1 perucTpauum npouecca pacnpocTpaHeHuss niamMeHu. PeakuMoHHBIN cocyn cHabxeH
OaT4YMKOM [aBMeHNs U CoeauHEH Yepes KrnanaHbl C MaHOMETPOM, BaKyyMHbIM HaCOCOM, CUCTEMOM Nogaymn u
cbpoca rasos 1 napoB. B LeHTpe cchepunyeckor Nonoctu cocyaa chopMmnpoBaH paspsgHbii MPOMEXYTOK.
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MpumevaHue - JJonyckaeTca NPUMEHATb cdhepnyeckme peakLMoHHbIE COCybl BMECTUMOCTLIO OT 3 A0
25uM3.

36.2.3 CmecuTenb rasoBblii A9 NPUrOTOBMEHNS TOMOTEHHON ra3onapoBON CMECH NP MOBbILLIEHHOM
AaBrieHnn No3BonsAeT NPOBOAUTL NOAPAL HECKONbKO 3KCMEPUMEHTOB B peakUMOHHOM COcyde CO CMEChIo
3alaHHOWN KOHLIeHTpauuun.

36.2.4 Oatumk aaBneHust gomkeH obecneynBaTtb perncTpaumnio 6bICTPOM3MEHSIIOLLIErocs AaBneHns B
YacToTHoM AuanasoHe oT 0 go 1500 Ny n nmeTb BepxHUN nNpegen usMepeHnss He MeHee Yem B 10 pas
GonblUe Ha4YanbHOro AaBneHUs B cocyae.

36.2.5 B ka4eCcTBe UCTOYHMKA 3a>KUraHWUs UCMONb3YIOT NEKTPUYECKYIO0 UCKPY C aHepruen He 6onee 0,1
X v gnutenbHOCTbl0O He Gonee 3 Mc. PaccTosiHMe Mexay KOHYycoobpasHbIMW KOHLAMW 3MEKTPOOOB He
6onee 2,5 mM. [lnameTp anekTpofoB He 6onee 3 MMm.

PO
T

e
F 3
%a]

19_H ™ p v 12
A A \L?
~_18 L I

1 - peakumnoHHbIN cocy; 2 - ANeKTPOAbl 3aXuraHus; 3 - TepMocTar; 4 - IMHUA No4ayun roproyero; 5 - NMHUA
nogayun okucnutens; 6 - NMHUS nogaym drnermartusartopa; 7 - UsmepuTernbs gaBneHns; 8 - knanatbl; 9 -
PTYTHbIA MaHoMeTp; 10 - BakyyMHbIA Hacoc; 11 - ra3oBbl cMecuTernb; 12 - yeunutenu TUpUCTOpPHbIe; 13 -
perynsatopbl TemnepaTypbl; 14 - anektpoHarpeBatenu; 15, 24 - TepmoanekTpuyeckue npeobpasosartenu; 16
- JaTyvK faBneHus; 17 - peructpaTop AMHamMuMyeckoro aasrneHus; 18 - nynbT ynpasneHus; 19 - saxuratoLlee
ycTponcTeo; 20 - yeunutenb; 21 - CMOTPOBbIE OKHA; 22 - CKOPOCTHas KMHoKamepa; 23 - usmepuTens
TemnepaTypbl
PucyHok 36.1 - Cxema ucnbiTaTensHoro obopyaoBaHus ans onpeaeneHnst HopmarbHOW CKOPOCTH
pacnpocTpaHeHus nnamMmeHn

36.2.6 Tepmowukad, obecrnevmBaloLUA HarpeB peakuUoOHHOrO Cocyaa, UcnapuTenst N CBA3bIBAKOLLNX
NX NMHEBMOJNHMI 40 HEOOXOOMMON TEMNEpaTypbl C PaBHOMEPHOCTLIO He MeHee 5%.

36.2.7 Pernctpatop [AWHAMUYECKOro [aBreHUs [OfKeH obecrnednBatb HENPEPbLIBHYHO UMK
OUCKPETHYIO 3anncb M3MEHEHWSI BO BPEMEHM OaABMEHWs BHYTPU COCyda B Mpouecce ropeHus. 3a Hadano
oTcyeTa BPEMEHM NPUHNUMAIOT MOMEHT cpabaTbiBaHUS UCTOYHMKA 3aXKUraHUS.

36.2.8 MaHoMeTpbl AN N3MepPEeHUs1 CTaTUYECKOro AaBneHus B cocyae, MHEBMOSUMHUAX, ucnaputene u
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ra3aoBoM CMecuTene C NorpellHocTbio M3MepeHus He donee 0,133 klMa npu gaeneHun go 100 klMa u He
oonee 0,25% npu gaenennn 6onee 100 kla.

36.2.9 BakyyMHbIN Hacoc, obecrneuyvBalolnii OCTaTOMHOE [aBfieHMe B peakuMOHHOM cocyde He
6onee 0,266 kla.

36.2.10 KnanaHbl M NHEBMONUHWIA, BbiAEPKMBAOLIME [OaBreHNe B3pbiBa W obecneudnBatoLlme
BO3MOXHOCTb BakyyMuUpoBaHWs cocyaa.

36.2.11 MMynbT ynpaBneHus, obecneunBaloLMA CUHXPOHM3ALMIO MOMEHTA 3aXuraHusi cMecu C
permcTpaumen npouecca pacnpocTpaHeHUs nraMeHn ¢ MOMOLLIbIO CKOPOCTHOM KMHOKaMepbl.

36.2.12 Cxema ycTaHOBKM ANs onpedeneHus HopManbHON CKOPOCTW pacnpoCTpaHeHus ninameHu no
raso- 1 NapoBO3AYLLHbLIM CMECSAM B COOTBETCTBUM C METOAOM Ha4anbHOro y4acTka.

OnucaHne yctaHoBkU npuBeaeHo B 36.2.1. MeTog MOXeT NPUMEHSITLCA NPU HaNnMYnM B peakuUoHHOM
cocye CMOTPOBOrO OKHa.

36.3 NpoBeneHue ncnbiTaHUN

MpoBefeHne UCnbITaHUM B COOTBETCTBUN C METOLOM ONTMMMU3aLNA

36.3.1 PeaKuMOoHHbLIN cocyn NpoBEepsitoT Ha repMeTUYHOCTb. 'epMeTUYHOCTL cocyda AoMmkHa ObITb
Takom, 4Tobbl NpK OCTaTOYHOM AaBneHun He bonee 1 klMa nameHeHne gaenennsi 3a 10 MUH He NPeBLICUIO
0,133 kMa.

36.3.2 lNpurotaBnueBaloT B peakLMOHHOM COCyae roptoyyto cMecb. [Ina yero BakyymupyloT cocyd A0
ocTaTouHOro AaBrieHuss He 6onee 0,266 klMa, 3aTeM noovepedHO NoAalT B HEFO KOMMOHEHTbI CMecu Mo
napumanbHbIM AaBMEeHUsIM WUNKU rasoByld CMECb M3 CMecuTens, rge oHa npeaBapuTenbHO MoaBepraeTcs
KOHBEKTMBHOMY NepemMeLLnBaHuIo.

36.3.3 lNMpun HeobxogMMOCTH COCYA M UCMapuTenb HarpesarT OO0 TeMnepaTtypbl UCTbITaHWI, AN Yero
MCnonb3yloT Tepmollkad M YCTPOMCTBA aBTOMAaTUYECKOrO PerynumpoBaHMs Temnepatypbl. [onyckaeTcs
HarpeBaTb MCXOAHYK CMeCb A0 TeMnepaTypbl, He NpeBbilatolen 55% TemnepaTtypbl camoBOCNIaMEHEHUS.

B peakunoHHOM cocyae cosgatoT Tpebyemoe Ans UCMbITaHUA AaBNeHNe roproyen CMeCH.

36.3.4 3akpbiBaloT BCe KnanaHbl yCTAaHOBKM M C MyNbTa YNPaBrieHns MHULUMPYIOT 3aXnraHne cMecu B
cocyne. MomeHT cpabaTbiBaHUs 3aXuralowero ycTponcTBa W M3MEHEHWE [aBlNeHus B cocyne
3anncbiBalOTCS PErMcTPaTopoM AUHAMUYECKOrO AaBIEHNS.

36.3.5 McnbiTaHne npu 3agaHHbIX 3HAYEHMSX HavanbHOro AaBrieHMsl, TEMNepaTypbl N KOHLEHTpaLmm
CMeCH MOBTOPSAIOT HE MEHee Tpex pas.

Kaxgylo akcnepuMmeHTanbHyl0 3aBUCUMOCTb W3MEHEHWsI OaBreHuss BO BpemeHu obpabaTbiBaloT B
cooTBeTCcTBMU C 34.5.

36.3.6 lNocne Kaxaoro UCMbITaHUS PEeakUMOHHbIA COCyA BakyyMWMpPYIOT U NPoOyBaloT BO34YXOM He
MeHee Tpex pas. [Mpu HannyumM KoHAeHcaTa cocy NPOMbIBaIOT.

36.3.7 C uenbto onpeaeneHnsi MakCMMarbHOrO 3Ha4eHMUs1 HOpPMarsibHOM CKOPOCTM pacnpocTpaHeHus
nnameHu Ans vccrnegyemoro BelwecTBa Npu 3adaHHbIX 3HAaYEeHUSX HayanbHOro AaefeHus u TemnepaTtypbl
NMPOBOASAT UCTMbITAHWUS CO CMECAMW Pa3fiM4HOro CocTaBa, BrIM3KOro K CTEXMOMETPUYECKOMY.

36.3.8 [Ina onpeaeneHus 3Ha4YeHWA HOPMasibHOM CKOPOCTU PacrpoCTpaHEeHWs NlaMeHn Nno CMecu
3a0aHHOro cocTaBa B LUMPOKOM AuanasoHe AaBfeHun KM TemnepaTyp NpoBOOAT Cepunm MCNbITaHWN,
OTNMYaloLLMECS HaYvanbHbIM AaBneHneM Wnnm TemnepaTypon.

lMpoBegeHne ncnbITaHUn B COOTBETCTBUM C METOAOM Ha4asibHOro y4acTtka

36.3.9 Wcnbitanns npoBogatr B cootBeTcTBMM ¢ 36.3.1. [Onsa peructpauum npouecca
pacnpoCTpaHEHNsi MIaMeHN MPUMEHSIIOT CKOPOCTHYIO KMHOKamepy. B otnuume ot TpeboBanms 36.3.5
3KCMepuUMeHTanbHas 3aBMCMMOCTb M3MEHEHUS [aBMEHUS BHYTPM COCyda BO BPEMEHM HE MOOJIEXUT
0bpaboTke B cooTBeTCcTBMM C 36.4.

36.4 OueHka pe3ynbTaToB UCNbITAHMA B COOTBETCTBMU C METOAOM ONTUMMU3aLUN
36.4.1 PacyeTHyl0 3aBUCMMOCTb W3MEHEeHWs [aBfneHus B COocyde BO BpeMeHW nonyyatT
WHTerpupoBaHveM anddepeHLmanbLHOro ypaBsHeHNss MaTeMaTuyeckon Moaernu npouecca
2/3
1 -1
I+— S

3n e l—n,m'™ G
dn
@
al nhe —Tu=Tb : (36.1)
Tu

B KOTOPOM
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— —-1
TCY“ +Yb 1 l_TEYIr _1
Yu—
n, =1 : , (36.2)
L
G =y 14+ et _Yu W=D |y Yo = 363

Yo o V(Y —1D Yy, =1

rpe = p/P,- - OTHOCUTENBLHOE AaBleHune;
P - Tekylee pacyeTHOe faBrieHne B cocyae, klla;

P; - HaYanbHOe fasneHne B cocyae, Klla;

! - Bpems, c;

a - pagnyc peakumoHHOro cocyaa, M;

Yu, Yb- COOTBETCTBEHHO NMoOKasaTenu aguadaT roprodert CMecu U NPOAYKTOB rOPEHMUs;

mlt

n, = .
m; - OTHOCUTENbHAA Macca ropro4yem cMmecu B cocyae;

U

m,, - TekyLiee 3Ha4YeHNe MaccChbl roptoyent CMecHu, Kr;

m; - Ha4YanbHOE 3HaYeHNe MaccChl ropOYEn CMECH, Kr;

My = Pe /p,- - OTHOCUTENbHOE MakcumaribHOe JaBrneHue B3pbiBa B COCYAE;

Pe- MakcmanbHoe faBneHne B3pbiBa B COCyae Npu HadanbHOM gaerneHun P, klla;

Sy - TEKyLLee 3HaYeHe HopMarsibHOM CKOPOCTM pacnpoCTpaHeHUs nraMeHn, m/c.
3aBNCUMOCTb HOPMarbHOW CKOPOCTM OT AABMEHUS U TemnepaTypbl CMECK NPUHUMAIOT B Buae

sy =8 (P! p)" (T, /T, (36.4)

roe S,; - HadanbHasi CKOPOCTb pacnpocTpaHeHusi nnameHn (Npy HadvanbHbIX OaBAEHUU U Temnepatype),
m/c;

T,

u - TEKyLLlee 3Ha4YeHne Temnepartypbl cmeci, K;

T; - hauanbHasi TemnepaTypa cmecy B cocyae, K;

1 - Gapnyeckun nokasarterb;
1 - TeMnepaTypHbI NokasaTerb.
B npubnmkeHnn agmabaTtvyeckoro cxatusi CMecu M3MEHEHME HOPMarbHOM CKOPOCTU C POCTOM
OTHOCUTENBHOTO 4ABEHUS ONUCLIBAETCS BblpAXXEHNEM
€

8, =8, (36.5)

m
E=\m+n——- .
rge Yu )~ TepMOKNUHETUYECKNN NoKa3aTeslb.

Bxogsuwime B pacyeTHble copmynbl napameTpbl Yy, Yp, T onpegensaoT TepMogUHAMUYECKUM
pacyeToMm. [lpy OTCYTCTBMM pacyeTHbIX 3HayeHun Yp M T BbIYMCIEHUA MOryT MPOBOAMTBCA B
npubnmwkeHnn Yy =7V, , a 3Ha4eHne T, MOXeT ObiTb 3aMMCTBOBAHO U3 3KCMEPUMEHTAaNbHbIX JaHHbIX.

PacueTHasi 3aBucumocTb T(7) onpenensietcs OBYMSI HEM3BECTHLIMU NapameTpammn - S,; 1 €.

36.4.2 N3 3KCnepuMeHTarnbHON 3annucu N3MeHeHNs1 AaBIieHUs BO BpEMEHUN BbIOUpalOT He MeHee MATH
3HaueHuit Py (f;) , ynoBneTBOpSIOLLMX YCIOBIIO

LL-p; < pp () <09 py, (36.6)

raoe P - QaBrneHune, COOTBETCTBYIOLLEE TOUKE Nepernba KpMBOW M3MEHEHNS OABMNEHUS B3pbiBa OT BPEMEHM,
klMa.

MpumevaHne - [N OUEHKM COOTBETCTBMS 3HEPIUU MWCKPbl YCMOBUSIM MWCMbITAHUS UCMOMb3YyHT
3KCMEPUMEHTANBbHYI TOYKY Pi(O), COOTBETCTBYIOLLYIO MOMEHTY cpabaTbiBaHUS 3aXkuratoLLero yCTponcTaa.

I'IpM 3TOM CHYUTAKT, 4YTO J3HEepPrnd WUCKpbl COOTBETCTBYET YCIOBUAM WCMbITaHUA, €Clin  pacyeTHad
3aBUCUMOCTb U3SMEHEHUA OaBlieHund, nonyyvYeHHad B pe3dynbTtare ontuMusadmm, cosnagaet C




I'OCT 12.1.044-2018 Cucrema crannapros 6e3onacHocti Tpyna (CCBT). IToxapoB3peIBOOIACHOCTh BENIECTB U MaTepuanoB. HomeHkiatypa
roKasatelieil 1 MeTo/ibl ux onpenenenus (¢ [Tonpaskoii)
Ipumensiemes c 01.05.2019

Crpanuna 130

aKcrnepuMeHTanbHoiA, Bkntodast Touky 2;(0).
36.4.3 ONTUMW3MPYIOT PaCYETHYIO 3aBUCMMOCTb W3MEHEHUs [aBfeHUs BHYTPU cocyaa Mo

3KCMEPUMEHTANbHON NyTeM MUHMMMU3aLMK dyHkunoHana ()

N
o 12
O(®) = YA (1)~ " (11, ©) @67)
k=1 ' )
(E‘) — S'Ml
roe ell- BeKTOp-CTOJ'I6eL|, HEeN3BECTHbIX NapaMeTpoOB;

3
ny (1) = p(ty)/ p; - skcnepuMeHTanbHOe OTHOCUTENbHOE AaBIEHUE B MOMEHT BpeMeHU [ ;

Ttp(tk, ©)- pacueTHoe OTHOCUTENbHOE [JaBNeHNe B MOMEHT BpeMeHu [, nonyyaemoe YMCHEeHHbLIM
WHTerpMpoBaHuemM ypasHeHus (36.1);
N - 4yncno akcnepuMeHTarnbHbIX TOYeK, N0 KOTOPLIM NPOU3BOAAT ONTUMU3ALMNIO.

I'Ipmmeanme - MeTtopg npuMeHnM B yCrnoBuaAx npeHe6pe>|<eHM;| KOHBEKLMEN. KOHTpOJ‘Ib npaBuUIibHOCTU
onpegeneHna Hopmaanoﬁ CKOpPOCTK pacnpoCTpaHeHnda nnameHn meTtogoM onTuMm3aunn OoCyLlecCTBNAT

no ycnoeuio . He menee 0,11, B koTopom umncno dpyaa
2
SS‘

F, = od (36.8)

roe Sy - BUOMMAsa CKOPOCTb MrameHu, M/c;

& - yCKOpeHue Cunbl TAXKECTH, mic?2;

d - avameTp cocyaa, Mm.

36.4.4 OO6pabaTbiBaloT B cooTBeTCcTBUM C 36.4.3 Ceputo SKCNEepUMEHTarnbHbIX 3aBUCUMOCTEN
N3MeHEeHNs1 faBneHusl, KOTopble NoNyYeHbl NPU OAHUX U TEX XKE YCIOBUSIX.

KoHTponb npaBuriibHOCTM UCMOMb30BaHWUS JAaHHOMO MeToda OCYLLECTBAST MO YCNOBMIO paBeHCTBa
HOpPMarbHOW CKOPOCTM pPacnpoCTpaHeHMs MfaMeHNn B CTEXMOMETPUYECKOM M30MPONaHoNo-BO3AYLLHOW
CMEeCM B CTaHA4apTHbIX yCrioBusax 3HadeHuto (0,29+0,02) m/c.

CxogumocTe meToga [8] npw goBepuTenbHon BepoATHOCTM 95% He pgomkHa npesblwats 10%.
BocnpounssogumocTtb MeToga [8] npy goBeputenbHoW BepoATHOCTN 95% He gormkHa npesbiwatb 20%.

36.4.5 [Ins kaxxgon cepyun UCMbITaHUIA, OTNNYaOLWENCa HavarnbHbIM AaBNeHNneM U/unm TeMmnepaTypon,
onpenensitoT 3Ha4YeHUs HOpMaribHOM CKOPOCTUM B npouecce ropeHuss no gopmyne (36.3). Temnepatypa
roproyert CMecu B NpoLecce ropeHnst U3MEHSIETCA NO 3aKOHY

Yu—l
T, =T~ Tu (36.9)
VMcnonbays copmynbl (36.3) u (36.7), Ha rpadhmke 5,(P) cTposiT cepuio nsotepm. Hanpuwvep, nepByto

nsotepmy (7, =T;) npu ycnosum paBeHcTBa HauyanbHOI TeMMepaTypbl CMECU BO BCEX CEPUSIX WUCTbITaHNI

CTPOSAT MO TOYKaM S:,)i(p,-), rAe pasnuyHble HayanbHble OaBreHus P; 3agaHbl, a Sf,’i - onpegereHsbl
MEeToooM OnTMMM3auun. [Ons MNOCTPOEHWUs Ccneaylowmx M3oTepM (T, = const) no dopmyne (36.7)
onpefensloT OTHOCUTENbHOe AaBneHve T u gasneHve P = TP; |, nNpu KOTOPOM Temnepartypa roproyen
CMECU paBHa BbIGPaHHOMY 3HAYeHUIO 1, B CEpUM WUCTIbITAHUI C Pa3NUYHbIMK HAYanbHbIMKA JABMEHUSIMU.
Onpegenve n3 gopmynel (36.7) 3HadeHne T, HaxogaT no dopmyrne (36.3) COOTBETCTBYyHOLLEE 3HAYEHUE

HOpMarnbHOW CKOPOCTU §;, ONS KaXOouW Cepunm UCNbITaHWK, T.e. NpU OAWHAKOBOW Temnepatype TH "
pasnuyHbIX gaBreHusx P .

36.5 OueHKa pe3ynbTaToB UCNbITaHUN B COOTBETCTBUM C METOAOM HavyarnbHOro yvyacTka
36.5.1 Mo knHorpaMmme pacnpocTpaHeHWst MITaMeHn Ha HadanbHOM y4yacTtke (go 1/3 paguyca cocyga),
Mo YrNy HaknoHa NpsMOW, BblpaXalollend 3aBMCMMOCTb paguyca nnamMmeHn OT BpPeMeHW, OonpeaensloT

3Ha4YeHne BUANMOMN CKOPOCTW pacnpoCTpaHEHUsA nnameHn Sg.

36.5.2 3HauyeHnne koadhdULMEHTA paclIMpeHUs MPOOYKTOB FOPEHUs (E,-)orlpep,ensum pacyeTHbIM
nyTem no cpopmyne
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Ty M;
"M, (36.10)
nmbo no KCNnepnumeHTalribHbiIM JaHHbIM N3 COOTHOLLUEHUNA
E; =085p./ p;, (36.11)

; i Mt' - COOTBETCTBEHHO TemMnepaTtypa 1 MornekynapHaa macca NpoAyKTOB ropeHud cpasy

nocne 3axxuraHusi 1 HavarbHOW roproYert CMecu.
36.5.3 HopmarnbHyt0 CKOPOCTb pacrnpoCTpaHeHUsa nraMeHu Npy HayvarbHbIX 3HAYEHUSX OaBNEHUs U
TemnepaTypbl B COCYAE BbIYUCASIOT MO hopMyre

rne Ih,, Tou M,

Sy, =S/ Ej (36.12)
36.5.4 CxogumocTb MeToaa [8] npu goseputensHon BepoaTHOCTN 95% He gormkHa npesbiwatb 10%.

36.5.5 Bocnpoussogumocts MeTtoga [8] npu posepuTenbHOW BepoATHOCTUM 95% He [orkHa
npesbiwats 20%.

36.6 OchopmneHne NpoToKosna UCnbITaHUMN
YcnoBus M pesynbTaTbl UCMbITAHWI PErUCTPUPYIOT B MPOTOKONe, oopMa KOTOpOro npvBegeHa B
NpUnoXxeHun 6.

36.7 TpeboBaHusi 6e3onacHOCTU
PeaKLlMOHHbIVI Cocyn cnenyet yCtaHaBnmMBaTb B OTAENIbHOM cneunarnbHOM nomMelleHunn C BbITSI>KHOW
BeHTUNsauMen. [logrotoBKy M npoBedeHVe 3KCcnepumeHTa npu  gasneHun 6omnblie  atMocdepHoro
OCYLLECTBNSIIOT AMCTaHUMOHHO. Pabovee MecTo onepatopa [AOMKHO YAOBMNETBOPSITb [AEWCTBYHOLLUM
TpeboBaHMsM MO 3nekTpobe3onacHOCTM U CaHUMTapHO-TUIMEHNYeckum TpeboBaHWsIM B COOTBETCTBMM C
FOCT 12.1.005.

37 MeToabl JKCnepnMmeHTanbHOro onpegerieHna MakCMmMaribHOro gaBsneHus B3pbiBa U
MaKCUMarbHOM CKOPOCTU HapaCTaHUsA AaBJieHUs B3pbiBa ra3o- n napoBo3AyLWHbIX cmecemn

37.1 OCHOBHbI€ NOJIOXEHUsI

3HavyeHne MaKkcuMarnbHOrO AaBrieHWs B3pblBa cneayeT MPUMEHSATb Mpu OnpederneHun Kateropum
NMOMELLIEHNA MO B3PbIBOMOXAPHOM M MOXapPHOW OMACHOCTM B COOTBETCTBUM C TpeboBaHMSAMU HOPM
TEXHOMNOIMYECKOro NPOEKTUPOBAHUS, npu pa3paboTke MepOonNpUATUI no obecneyennto
NoXkapoB3pbIBOGE30MACHOCTN TEXHOMOIMMYECKUX MNPOLIECCOB B COOTBETCTBMM C TpeboBaHuamu [OCT
12.1.004 n TOCT 12.1.010.

JonyckaeTcs Mcnonb3oBaTb 9KCNEPUMEHTAbHbIE U pacyYeTHbIE 3HaYeHMsI MakCMMarnbHOro JaBrneHus
B3pblBa. PacuyeT MakcumanbHOro AaBrfeHuWsi B3pbiBa [OMyCKaeTCs MNpOBOAWUTb MyTEM WUCMONb30BaHMS
crneyunaneHOro nporpammHoro obecnedeHns NMbo MeToaa, U3NOXKEHHOrO B MPUIOXKEHWN 7.

CKkopoCTb HapacTaHus [OaBreHus B3pblBa - NPOM3BOAHAsS [JaBrieHWs B3pbiBa MO BPEMEHW Ha
BOCXOASLLEM Yy4YacTKe 3aBMCMMOCTU AaBfieHus B3pbiBa roproyven CMeCU B 3aMKHYTOM COCyde OT BPEMEHMW.
JonyckaeTcs MCMoNb30oBaTb 3KCMEPUMMEHTAlNbHbIE W PACYETHbIE 3HAYEHWS MaKCMMarbHOM CKOPOCTU
HapacTaHus [aBreHus B3pbiBa. PacdyeT MakcMMarnbHOW CKOPOCTM HapacTaHusd [aBfeHusi B3pbiBa
JornycKaeTcs NpoBOAMTb NyTEM UCMOMNb30BaHUS MeToAa, U3NOXKEHHOTO B NPUIOXeHUn 8.

3HayeHne CKOpPOCTU HapacTaHWsi [aBrieHus B3pbiBa CriegyeT npuMeHaTb npu  paspaboTtke
MeponpusaTuin no obecneyeHnio NoXxapoB3pbiBOOE30MNaCHOCTU TEXHOMNOIMYECKUX NPOLLECCOB B COOTBETCTBUM
¢ TpedoBaHunsmn MOCT 12.1.004 n FOCT 12.1.010.

®Pun3nyecknn CMbICNT IKCMEPUMEHTANBHOTO OMpeaerneHns MakCUMarnbHOTO AaBrieHUs B3pbiBa U
MaKCMMaribHOW CKOPOCTW HapacTaHWsi AaBreHns B3pbiBa ra3o- U NapoBO3AYyLLUHbLIX CMECEN.

CywHoCTb MeToda onpefeneHysl MakCMManbHOrO [AaBMEHUS B3pbiBa 3aKMOYAETCs B 3aXuraHuu
raso-, Napo- u NbineBO3ayLUHON CMECU 3aaHHOro cocTaBa B 0ObemMe peakLMOHHOIO cocyda U pernctpaumm
n30bITOYHOrO Pa3BMBAIOLLErOCH MPU BOCMIIAMEHEHUM TOPIOYEN CMecu faBrneHus. VIaMeHsAs KOHLEeHTpauumio
roproYero B CMecH, BbISIBNSAT MakCMMarnbHOE 3HAaYeHVe JaBreHns B3pbiBa.

CywHocTb MeToga  onpedeneHnss  CKOPOCTM  HapacTaHusd  OaBreHust  3akmyaeTcsa B
3KCMEePUMEHTANbHOM OrnpeaerneHMn MaKCUMarbHOrO [AaBMneHusl B3pbiBa FOPHOYEN CMECcU B 3aMKHYTOM
cocyde, MNOCTpoeHuMM rpacdmka WU3MEHEHWs [OaBEHWs B3pbiBa BO BPEMEHW W pacyeTe cpegHen wu
MaKCMMaribHOW CKOPOCTM MO U3BECTHLIM chopMynam.

37.2 UcnbiTaTenbHoe o6opyaoBaHue
Cxema ucnbiTatenbHoro obopyaoBaHunsi (yCTaHOBKM) AN onpedeneHns MakCuMarbHOro AaBfieHus
B3pblBa M MakCMMaslbHOW CKOPOCTU HapacTaHus [OaBIieHWsi B3pbiBa raso- M MapOBO3AYLUHbIX CMeECeW
npeacrasneHa Ha pucyHke 36.1 B 36.2.1.
YcTaHOBKa AnNs onpeaerieHnsi MakCUManbHOro [aBfieHusl B3pblBa WM MakCMMaribHOW CKOPOCTU
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HapaCTtaHuA [OaBlieHnUda B3pbiBa Ta3o- WM NapoBO34YLUHbIX cmecen COOTBETCTBYET YCTaHOBKe A5A
onpepeneHnd Hopmaanoﬁ CKOpPOCTH pacnpoCTpaHeHnd ninamMeHu no raso- 1 naposo3ayLHbIM CMeCAM.

37.3 NpoBepeHne ncnbITaHUN

B03MOXHOCTb MCMOMb30BaHUSA pacyeTHbIX MeToAoB. [nsd pacyeTOB MakCMMarbHOro OaBfeHus
B3pblBa  CnegyeT  UCMonb3oBaTb  CneumanbHoe  MnporpaMmHoe  obecneyeHve,  peanuayloulee
TepMoANHaMMUYECKMI pacyeT B3pbiBa NPy NOCTOSTHHOM 06beMe.

VicnblTaHMss No onpedeneHuio MakCUMarnbHOrO [JaBlieHWsi B3pbiBa W MaKCUMarbHOW CKOpPOCTU
HapacTaHus OaBrieHUsl B3pbiBa ra3o- M NapOBO34YLUHLIX CMECEN MPOBOOAT B COOTBETCTBMM C METOLUKON
NPOBEAEHUS UCMbITAHWUIA MO onpeAeNneHnio HopManbHOW CKOPOCTM pacnpoCcTpaHeHust NnaMeHn no raso- u
NapoBO3OYLUHbIM CMECSM. JKCMEPUMEHTANbHYD 3aBMCMMOCTb W3MEHEHWs [aBfeHMs BO BPEMEHM
obpabatbiBaloT B coOTBETCTBMM C 37.4.

37.4 OueHka pe3ynbTaToOB UCMbITaHUN
3a MakcumanbHoe faBneHue B3pbiBa UCCNeayeMOon raso- U NapoBO34yLLHON CMECU MpU U3BECTHbIX
3HaAYEeHUsIX HavarbHOro [aBreHusl W TemnepaTtypbl MNpUHUMalOT Hauborbluee [aBreHue B3pbiBa,
Nony4YeHHoe B NpoLIeCCe UCNbITaHMI NP Pa3NNYHbIX KOHLIEHTPALUSAX roptovero B CMECH.
3a MakcumarnbHYyl CKOPOCTb HapacTaHWsi AaBfneHust MPUHUMAaOT Hauborbliee 3Ha4YeHue TaHreHca
yrna HakrnoHa KacaTenbHOW K 3JKCNepuMeHTanbHOW 3aBUCUMMOCTM "OaBrneHue - Bpems", MnofnyvyeHHoe B
npoLiecce MUCMbITaHWUA NPU PasnUYHbIX KOHLIEHTPaLMAX roptovero B CMecu.

37.5 OchopmneHne NnpoToKosna UcnbiTaHUmn
YcnoBusi U pesynbTaThl UCMbITAHWIA PErNCTPUPYIOT B MpOTOKone, opMa KOTOporo npuBegeHa B
NpuUnoXxeHun 6.

37.6 TpeboBaHusi 6ezonacHOCTU
PeaKLlMOHHbIVI Cocyn cnenyet yCtaHaBnmMBaTb B OTAENIbHOM cneunarnbHOM nomMelleHun C BbITSI>KHOW
BeHTunsumMen. [logrotoBky M MpOBEAEHWE 3KCMEepMMEHTa nMpu  AdasreHun Oornblie aTMOCKepHOoro
OCYLLECTBNSIIOT AMCTaHUMOHHO. Paboyee MecTo onepaTtopa [OMKHO YOOBMNETBOPSATb AEWCTBYHOLLUMM
TpeboBaHMAM MO 3reKTPo6e30nacHOCTU U CaHWUTAPHO-TUIMEHNYECKUM TPebOoBaHMSM B COOTBETCTBMU C
FOCT 12.1.005.

38 MeTop akcnepMMeHTanbLHOro onpeaeneHns MMHMManbHoW drnerMaTu3vpyroLen
KOHLIeHTpauuu cpriermatusaTopa U MMHMManbHOro B3pbIBOONACHOIO coAepikaHus KUcrnopoaa B raso-
M NapoBO3AYLIHbIX CMecsiX

38.1 OcHOBHbIE NONOXeHUs

38.1.1 3HayeHMe MUHUManbHOM drnermaTMsMpylowen KOHUEeHTpauun dnermatu3artopa cregyet
NPUMEHATL NpU pa3paboTke MeEPONPUATUIA MO 06ECNEeYEHMIO NOXapPOB3PLIBOOE30NACHOCTM TEXHONOMMYECKMX
npoLieccoB MeToaoM doriermatmdauumn B cootseTcteum ¢ Tpedosanunammn FOCT 12.1.004 n FOCT 12.1.010.

HonyckaeTcs wmcnonb3oBaTb  SKCMEPUMEHTanbHble W pacyeTHble  3HaYeHus  MUHUMarbHOW
dorermaTusnpyoLen KoHUeHTpauun pnermaTmnsaTopa.

38.1.2 3Ha4yeHne MMHMMArbHOIO B3pPbIBOOMACHOIO COAEPXKaHUSA KUCIopoda crneayeT NpMMeHsATb Mnpu
pa3paboTke MeponpuATUiA No obecneyeHno NoXapoB3pbiIBOGE30NACHOCTN TEXHOMOIMYECKUX MPOLECCOB B
cootBeTcTBMM € TpeboraHnsmmn TOCT 12.1.004 n FOCT 12.1.010.

Jonyckaetcsa ncnonb3oBaTb  SKCMEPUMEHTamnbHblE W pacyeTHble  3Ha4YeHUs  MUHUMarbHOW
KOHLEHTpaLu1 B3pbIBOOMACHOIO CodepXaHusi kucnopoaa.

38.1.3 CywHocTb MeToga OnpederneHns MUHUManbHOW rermMaTusmpyrowen KoHLEeHTpaumm
drermatmsaTtopa 3aknoyaeTcs B ornpegeneHmn KOHLEHTPALUMOHHBLIX NPeaerioB pacnpoCcTpaHEeHNsT NilaMeHm
roproyero BewecTsa npu pasbasneHnm raso-, Napo- 1 NbINIEBO3AYLLIHON CMECU AaHHbIM hriermaTn3aTopom 1
nonyyeHun "kpueomn cnermatusauun’.

Muk "kpuBoWn cpnermaTnsaumm" COOTBETCTBYET 3HaYEHUI0 MWHUManbHOM dnermaTusnpyoLen
KOHUEHTpauum driermarmaaropa.

CywHoCTb MeTO4a OnpederneHnss MUHUManbHOrO B3pbIBOOMACHONO COAEpXaHus  Kucrnopoga
3aKMYaeTcs B UCMbITAHMM Ha BOCMIIAMEHEHWE raso-, Napo- WIM MbIEBO3OYLWHbLIX CMECen PasfvyHOro
cocTaBa, pasbaBrneHHbIX [aHHbIM erMaTM3aTopoM, OO BbISBIEHUS MWHUMANbHOW KOHLUEHTpauum
KACMopoga M MakCMMarnbHOM  KOHUEHTpauun dnermarv3artopa, npu  KOTOpbIX —elle  BO3MOXHO
pacnpocTpaHeHne NriaMmeHn no CMeCHU.

PacueTHble  MeTogbl  onpedeneHvus  MUHUMAnbHOW  (pnermMatusvpylolen  KOHLUEeHTpauum
dnermartmsaTopa U MUHMMAarbHOrO B3PbIBOOMACHOIO COAEPXKAHMSA KUCOpo4a B ra3o- M NapOBO3AYLUHbIX
CMecsiX NpeAcTaBneHbl B NpUnoXxexHun 9.

38.2 UcnbiTaTenbHOe o6opyaoBaHue




I'OCT 12.1.044-2018 Cucrema crannapros 6e3onacHocti Tpyna (CCBT). IToxapoB3peIBOOIACHOCTh BENIECTB U MaTepuanoB. HomeHkiatypa
roKasatelieil 1 MeTo/ibl ux onpenenenus (¢ [Tonpaskoii)
Ipumensiemes c 01.05.2019

Crpannna 133

OnpeaenexHne MUHUMaNbHOM drermMaTuanpytoLLen KoHLeHTpauum pnermatnsaTtopa 1 MMHUMansHOro

B3pbIBOOMACHOINo CcoAepXaHus Kucnopoda B ra3o- W MapoBO3AYLWHOW CMECU OCYLLeCTBNST Ha

ncnblTatefibHOM o6opyp,OBava|, OnnMcaHHOM B MeTodax ornpeaeneHna KOoHUEeHTpauMOHHBLIX npenenos
pacnpocTpaHeHusa ninameHu (CM. npunoXxeHune 9)

38.3 NpoBeaeHune ncnbiTaHus

VMcnbiTaHua npoBogaT MO MeTodam, aHarorMyHbiM MeTodam onpefeneHust KOHLEHTPaUWOHHBbIX
npegenos pacnpoCcTpaHeHUsa nNnameHu.

38.3.1 B BakyyMMpoBaHHbIN peakUMOHHbIN COCyA focrefoBaTensHO MogakT MNo napumanbHbIM
JaBneHnsiM uccnegyemoe BeLWecTBO UM 3afdaHHbI  driermatu3aTtop, a 3aTeM nofalT BOo3ayx Ao
BblpaBHMBaHWS AaBreHUst B peakLMOHHOM cocyae ¢ aTMOC(epHbIM.

38.3.2 VismeHss cogepxaHue uccrieqyeMoro BelectBa B CMECUM MPU HEU3MEHHOW KOHLeHTpauum
drermatmsaTopa, HaxoasT KOHLUEHTPaLMOHHbIE Npeaerbl pacnpoCcTpaHeHUs nNiaMeHn no CMecu.

38.3.3 3atem yBenuuumBalT Ha 2% copepxaHue drermatmu3aTopa B CMECUM M CHOBa HaxogaT
npegensl pacnpoCcTpaHeHUs ninameHu.

38.3.4 MNpoBoasa aHanornyHble UCMbITaHWUs, HAaxXoOAT Takoe copepxaHue drnermartmsaTopa B CMECH,
Npuv KOTOPOM HWXHWUIA U BEPXHUI Npeaen pacnpocTpaHeHUst NnaMeHn CXOOATCs Ha rpaduke B OA4HY TOUKY

C¢ (cMm. pucyHok 38.1). VcnbiTaHne cMecu, COOTBETCTBYHOLLEN MO COCTaBY TOYKE qu, NOBTOPAIOT HE MeHee
Tpex pas.

KoHUeHTpaUMA roproYero B cmecH, % ob.

0

KoHueHTpaywa dinerMariaatopa e cMecu, % ob.

PucyHok 38.1 - TunuyHasi KOHLUEHTpaLMoHHas o6nacTb pacnpocTpaHeHNs! NaMeHn B CMECSX roproyee,
BO34YX, hriermatumsaTop

38.4 OueHka pe3ynbTaToB UCNbITaHUN

38.4.1 Cop,ep>|<aHV|e cbnermaTmaTopa, COOTBETCTBYOLEE TOYKE C(p , MPUHUMAaKOT 3a MUHUMAribHYHO
cbnermamswpylou.l,yro KOHUEHTpauuno AaHHOIro cbnermaTVlsaTopa ana nccnengyemoro eeulecrtea.
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38.4.2 MwuHuManbHOe B3pbIBOOMAacHOE COAepXaHue Kucnopoaa (C02 .), % 006., BbIMUCNAKT MO
dopmyne
-3
CO2 =2,06-10 (IOO—Cq,—Cr), (38.1)

roe Ccp - MMHMManbHasa dnermaTusnpyoLLas KoHUeHTpaums dnermaTusaTtopa, % 06.;
C, - KOHUEHTpaLus ropoyero B cMecu C (prerMaTU3aTopoM M BO3[YXOM, e KOHLEHTpaLus

dnermaTusaTopa pasHa Ccp.

38.4.3 CxogumocTb MeToaa [8] npu goseputensHon BeposaTHOCTM 95% He aormkHa npesblwatsh 0,2%
006.

38.4.4 BocnpoussogumocTb MeTtoga [8] npu poBepuTenbHon BepoATHocTM 95% He [orkHa
npesbiwatb 0,6% 06.

38.5 OcpopmneHne npoTokona UcnbiTaHUn
Ycnosus 1 pesynbTaTtbl NPOBEAEHUSA WCMbITaHUA PErucTpupyroT B NpoTokone, dopma KoToporo
npveegeHa B npunoxexHuu 10.

38.6 TpeboBaHus 6e3onacHOCTU
Paboyee MecTO onepatopa [AO/MKHO  YAOBMETBOPSATb  AEWUCTBYHOLMM  TpeboBaHuAM MO
anekTpobe3onacHOCTU U CaHUTapHO-TUrmeHmnyYecknm TpebosaHmam B cootsetcTBum ¢ FOCT 12.1.005.

39 MeTop akcnepuMMeHTanbLHOro onpeaenieHuss MUHUManbHON SHEePrumn 3axXuraHus
NbiNeBo3[YyLWHbIX CMeceWn

39.1 OCHOBHbI€e NOSOXEHUsI

39.1.1 3HayeHMe MUHUMAIbHOW 3HEPrMM 3aXuraHus MNbINIEBO3OYLLHbLIX CMECeN crieqyeT NPUMEHSTb
npu paspaboTke MeponpusaTUA No OBECMNEYEHUI0 SMEKTPOCTAaTUYECKON MOoXapoB3pbiBoOe3onacHocTn (B
cootBetctBuM ¢ TOCT 12.1.018, TOCT 31613) TexHONorm4yecknx npoLeccoB Ha 0OBLEKTaX, CBSI3AHHbIX C
obpasoBaHMEM UMMM UCNOMb30BaHMEM [OBYX(asHbIX MbINEBO3OYLUHbIX CMecen (MHEeBMOTPAHCMOPT,
ApobneHve 1 pasmon TBepAbIX BELLECTB, X MHEBMOCYLLKA U T.M.).

39.1.2 MUHUManNbHY0 SHEPrU0 3aKUraHWsl yKasblBalOT B CTaHAApPTaX M TEXHUYECKUX YCIOBMSX Ha
BELLIeCTBa W MaTepuansl, a Takke B CUCTEMAX CTaHAAPTHbLIX CNPaBOYHbIX AaHHbIX.

39.1.3 CywHocTb MeToha onpeneneHns MMHUManbHOM SHEPTUM 3aXKUraHns MbleBo3aYLUHbIX CMecen
3aKIIOYaeTCs B CO34aHNM B SKCMEPUMEHTANbHOM KaMepe MbINeBO3AYLIHOM CMECH 3a4aHHON KOHLEHTpaLuK,
HaxoX4eHUn PYHKLMOHANbHOW 3aBUCMMOCTU MEXAY KOHLIEHTpaLunen CMeCcu u sHepruein BoCcnnamMmeHsitoLero
ee oanekTpuyeckoro 3apsga. Mo OOCTUXKEHWM ONTUMANbHOW ONSA 3aXUraHWst KOHLEHTpauuMM W3MEHSOT
SHEpruo paspsiga 00 YCTaHOBMEHUS MUHMMAIbHOM SHEPTMM 3aXKUraHWsi, COOTBETCTBYHOLLEN BEPOSITHOCTU
BocnnameHeHus 0,01,

39.2 UcnbiTaTenbHoe ob6opyaoBaHue
39.2.1 YcraHoBKa Onis onpegerneHnss MUHMMAIbHOW 3HEPrn 3aXuraHusa MblneBO3AYLUHbIX CMecen
(cm. pucyHok 39.1) BknoyaeT B cebsi criegyloLimne afieMeHThl.
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1 - BuGpaTop; 2 - pacnbinuTenb; 3 - CeTKa; 4 - ANeKTpoabl 3aXuraHust; 5 - perynsatop MexanekTpogHoro
paccTosHusi
PucyHok 39.1 - Cxema ncnbiTaTenbHOro obopyaoBaHus Ang onpeaeneHns MUHUManbHOW 3Heprum
3aKMraHusi NblNeBo3aYyLLIHbIX CMECEN

39.2.2 BubpocutoBon pacnbinutenb Ha ©ase anekTpoMarHUTHOro BubpaTtopa OT BMOPOMACCaXKHOro
npubopa BIM-3 mowHocTbio 18 BT, obecneunBarowmm co3gaHue nbineBoro obraka pasnvyHomn
KOHUEHTpaumn. WM3meHeHMe KOHLEHTpauuMM NbiNeBO3AYLIHOW CMEecu [OCTUraeTcsl  peryrvpoBKOW
HanpshKeHns Ha BubpaTtope pacnbinutens B ananasoHe oT 20 go 240 B. Pacnbinutensb cHabXeH cutamu ¢
pasvepom siyeek 40 n 100 mkm. JuameTp cut gormkeH Obitb oT 15 go 20 mm. PacctosHue mexay cutom
pacnbinMTenss M rOpU3OHTaNbHOM MNMOCKOCTLIO PACMONIOXKEHMS SMEKTPOAOB [OOMKHO perynupoBaThbes
OVCKPETHO C MOrpeLlHOCTbI0 He Bonee 1 MM 1 NpuHMMaTh 3HavyeHus 5, 10 mm.

39.2.3 OnekTpodbl WCKPOBOrO WCTOMHMKA 3aXWUraHusi, npeacTaBnsiioine cobon CTepkHU U3
HepXkaBelLwen ctann gMaMmeTpoMm He Goree 3 MM, OnMHOM He MeHee 20 MM. JnekTpoabl 3aKpenseHbl
rOPM30OHTAaNbHO M COOCHO APYr K Apyry. Yron 3aTtoyvku anekTpogoB JommkeH bbiTb He 6onee 15°, paccTtosdHne
MeXay SNeKTpoAaMm COCTaBMnseT OT 2 40 6 MM U perynupyeTcst AUCKPETHO C WaroMm 1 MM U NOrPeLIHOCTbIO
10,1 Mm.

39.2.4 YcraHOBKa OomkHa obecneynBaTb MCKPOBOW paspsif C 3arnaceHHOW 3Hepruen ot 1073 go

10~ Ox (Mpn HEOBXOOMMOCTU yKa3aHHble Npefenbl MOXHO paclimMpuTb). YactoTa cnegoBaHus UCKPOBBIX
paspsgo0B He AormkHa npesbiwath 2 'y, B 6noke hopmMmnpoBaHus CKPOBOro pa3psiia UCMONb3YyHT: UCTOYHUK
BbICOKOIO HanpsiXeHUs1 NOCTOAHHOro Toka C perynupyembiM HanpsbkeHvem oT 5 o 12 kB; kunosonbTMeTp
Tmna C-196; naveputens [, C, R tvna E7-11; koHaeHcaTopbl BakyyMHble Tuna Kl 1-4 ans sanacaemoit
3Heprmm oT 0 go 50 mIXx n gononHuTenbHble kKoHAeHcaTopbl Tuna I T-U gna 3anacaemon sHeprumn ot 50
o 100 wm[bx; WHOYKTMBHOCTb, B KayecTBe KOTOPOM MWCMOMb30BaHa BbICOKOBONbTHAA obOMOTKa
aBTOMOOUNBHOM KaTylwkn 3axuranms tuna b115; BakyyMHble Bbikmtoyatenu Tuna BB-16/10. MoHTax
BbICOKOBOSIbTHOW LIENMW AOMMKEH NMPOU3BOAMTBLCS BbICOKOBOMbTHLIM MpoBogom mapku MMNOB, a cymmapHas
OJTMHa NpoBoAa He JOMMKHA NpeBbIWaTth 2 M.

39.2.5 lMpurogHOCTb yCTaHOBKM K paboTe npoepstoT no nukonoguo (FTOCT 22226), MyuHMMansHas
3HEPIUst 3aXKNraHNsi KOTOPOTO AOMKHA ObITb paBHoOM (1515) mIx.

39.3 NpoBeaeHue ncnbiTaHUM
39.3.1 [Insa ucnblTaHWiA UCMOMb3YIOT Mblflb AUCNEPCHOCTLI0O MeHee 100 MKM.
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39.3.2 PerynupyloT napameTpbl paspsigHOro KOHTypa (eMKOCTb pabodvero KoHgeHcatopa MU
HanpsbkeHue Ha ero obknagkax) Takum o6pa3om, 4Tobbl obecneunmBanocb 3agaHHOe 3HaYeHue 3anaceHHon
B KOHZEHCaTope SHEpPruu.

39.3.3 YcraHaBnuBalT B pacrnbiUTErb CUTO C TakMM pasMepoM siyeek, Npu KOTOpOM JocTuraeTcs
MaKCMMarbHbI AManasoH M3MEHEHWS KOHLeHTpauuu nbinu. BrnbpocuToBbIM pacnbinutenem cosgaeTtcs
MNblfeBo3ayLHas CMeCh, NPOHU3bIBaOLLasa paspsaHbIA MPOMEXYTOK.

39.3.4 BkntovaloT pabouylo M KOHTPOMMpYOLYo annapaTypy, obecneymB pexuM nepuoguvHoro
WMHULMMPOBAHUSA UCKPOBOIo pa3spsaa.

39.3.5 MVcnblTaHMa Ha BOCNMaMEHEHWe MbINeBO3AYLWHON CMecu npoBodAT npu  3aBefoMO
3aXuralLen aHeprun, Jawollen BeposiTHOCTb BocnnameHeHus ot 0,1 go 0,6. lNpu atom BenuumHa
pas3psagHOro NpoMeXxyTka paBHa 4 MM, pacCTOsIHUE MeXay CUTOM M anekTpodamu pasHo 10 MMm.

Ecnu npn 100 mIx HET BOCnnaMeHeHMs NbINeBO3aYLLHON CMECU, TO UCMbITaHWUsS MOBTOPSIOT, U3MEHAA
BEMUYMHY paspsaHoOro npomexyTtka (cMm. 39.2.2), BbICOTY CuUTa Had 3nekTpodaMu, a Takke HanpsbkeHue Ha
BMGpaTope ¢ warom 50 B. YMcno nckpoBbIX pa3psaoB B KaXA0W cepun OomkHO bbiTe He meHee 100.

MwuHMManbLHON 3HEPrnen 3axKuraHusa OaHHOMW NbINeBO3AYLIHON CMECU cyuTaloT aHepruo cebliwe 100
MK, ecnun nNpu UCMbITaHUAX He 3aperMcTPUpPOBaHO HXN OAHOMO BOCMNAMEHEHMS.

39.3.6 B MOMEHT BOCNNaMeHeHUst NbINeBO3AYLLIHON CMECK OTKIOYaoT BUBPOCUTOBON pacnbiuTenb 1
WCTOYHWK BbICOKOIrO HanpsiXeHUs NOCTOSHHOMO TOKa.

3a BocnnaMeHeHve NMpUHUMaloT ropeHve MblNeBo3ayLWHON CMecu U pacnpocTpaHeHue nnaMmeHu oT
MCTOYHUKA 3aXWUraHusl Ha paccTosiHne, bornee YeM B ABa pasa npesblllatoLlee paspsigHbli MPOMEXYTOK.

39.3.7 WcnbiTaHnsa Ha BOCMaMEHEHME MbINEBO3OYLIHON CMECU MOBTOPSAKT MpU  PasfiMyHOM
HanpsXkeHun Ha BUbpaTope pacnbinMTens 4O BbiABMEHUS Hanboree nerko BocrnnameHsIoWencs cMecu.

Haunbonee nerko BocnnameHsOWaAcs nbineBo3ayLllHas CMeCb MMEET CaMyto BbICOKYH) BEPOSITHOCTb
BOCMNNamMeHeHnsa. BepoaTHOCTb BocnnameHeHus ( P ) BbIuMCAAT no popmyrne

pm
"o
roe M - yucno BOCMNaMeHeHWI NbifieBO3aYLLIHON CMECU B aHHON CEPUN UCTIbITAHWN;
1 - obLyee YNCno MCKPOBLIX Pa3psaoB B JAaHHOW CEPUN UCTIbITAHUA.
Mpumeyanue - Yncno BocnnameHeHU 4OMKHO BbITb OANMHAKOBBIM B KaXK4on cepum u He meHee 10.
39.3.8 VameHsia paccTosiHme ( h ) Mexay CMTOM [o3aTopa M 3feKTpodaMu, a Takke BenuyuHy
paspsgHoro npomexytka ( [ ), NOBTOPSOT WCMbITAaHMA C Haubonee nerko BochnameHsoLLencs

MbINIEBO3AYLUHOA CMECbIO [0 BbISIBNEHUSI ONTMMarbHbIX 3HAYEHWA MEepPeMeHHbIX napameTpoB A un [ .
OnTuMarnbHble 3HAYeHWs! YKa3aHHbIX MNapamMeTpPOB XapaKkTepuaylTcst Haubonblleln BeposTHOCTbIO
BOCMNIAMEHEHUS.

39.3.9 W3meHsia 9SHeprmo WCKPOBOrO pas3psiga, MpoBOAAT WCMbITaHMA C  Havbomnee  nerko
BOCMTaMEHSIIOLLENCS MbIeBO3AYLLIHON CMECbl0 MPU ONTUMArbHbIX 3HAYeHusiXx s U [ 0o BbisIBMEHMs
MUHUMArbHOW SHEpPrMM 3axuraHusi. o SKCnepMMeHTanbHbIM [AaHHbIM CTPOST KPUBYK 3aBUCUMOCTHU
BEPOSATHOCTU BOCMSTAMEHEHUST OT BENUYMHBI SHEPTUN 3aXKUraHNS (CM. pUcyHok 39.2).

(39.1)
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BepoaTHOCTE BOCNNAMEHEHWS
x

—h

[ - B = - T =]
T

-3
10 1 L 1 1 1 ] L 1*
354 5 6 78 810

Jueprua sawuranns, mx

PucyHok 39.2 - 3aBMCMMOCTb BEPOATHOCTM BOCMITaMEHEHUS NbINeBo3ayLHON cmecu cononmmep CAMEL
(FOCT 12271) OT 3Ha4YeHNs1 SHEPTM 3aKUTaHUS

39.4 OueHka pe3ynbTaToOB UCNbITAHUN
3a MUHMMArbHYIO SHEPTUIO 3aXKUraHUs UCCMeQyeMON MblNeBO3AYLLHON CMECU NMPUHUMAIOT 3HaJYeHNe
3HEPINM 3aXnraHus, COOTBETCTBYIOLLIEE BEPOATHOCTM BocnnameHeHus 0,01.

39.5 OchopmneHne NpoToKosia NCnbITaHUMN
Ycnosusi 1 pesynbTaTtbl NPOBEAEHUS MWCMbITAHUA PErMCTPUpYOT B NpoToKone, dopma KoToporo
npusegeHa B npunoxeHum 11.

39.6 TpeboBaHus1 6e3onacHOCTU
[MomelleHre, B KOTOPOM MPOBOASAT WUCMbITAHUSA, AOIMKHO ObiTb 0OOPYAOBAHO MPUTOYHO-BLITSKHON
BeHTUNsauMen. Pabodyee MecTo onepatopa [AOMKHO YAOBMETBOPATE AENCTBYHLWMM TpeboBaHUsIM MO
3NeKTpobe30nacHOCTU N CaHUTapPHO-TUrMeHnYecknum TpeboBaHusim B cootBeTcTBumM ¢ FOCT 12.1.005. Jluua,
OOMyLEHHbleE B YCTAHOBMEHHOM MOpsSAKe K UCMbITAHWUAM, OOIDKHbI OblTb O3HAKOMIIEHbI C TEXHUYECKUM
OMNUCaHMEM M UHCTPYKLMEN NO 3KCMyaTauum UCNbITaTENBbHOMO U U3MEPUTENBHOTO 000PYAOBaHMS.
Mpunoxexne A
(pekomeHpyemoe)

dopmMa npoToKona UCNbITaHWUI MO onpeaerieHUIo rPyNbl FOPYeCcTU TBepAbIX BellecTB 1
MaTepuanoB (3a UCKIUYEHNEeM CTPOUTENbHbLIX U OTAENOYHbLIX MaTepuarnoB)
(x pasgeny 6 HacTosiLLero ctaHaapTa)
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(HaumeHoeaHue opaaHu3ayuu, eblnosHsowed ucnsimaHusi)

Mpotokon N __
onpepeneHus rpynnbi roplo4ecTU TBepAbIX BellecTB U MaTepuanos
(3a ncknNYeHNEM CTPOUTENBHBIX M OTAENOYHbIX MaTeEPUanoB)
or" " r.

1. 3akasuuk (nsrotoBuTenb)

2. YcnoBusi B noMelleHun (TemnepaTtypa, °C; oTHocUTEnNbHasa BNaXHOCTb, %; aTMocdepHoe

JaBrneHue, MM pT.CT.)

3. UcnbiTaTensHoe 1 nameputensHoe obopyaosBaHue (3aBOACKOM HOMEP, Mapka, CBUAETENbLCTBO

0 NMoBepKe, AnanasoH U3MePEHUst, KIacc TOYHOCTU, CPOK AENCTBUSA)

4. HanmeHoBaHWe METOMKN UCTIbITAaHUI

5. HaumeHoBaHuve maTtepuana (mapka, HOMep cTaHgapTa UM HOPMaTUBHOIO JOKYMEHTA):

6. XapaKTepucTuMkM MaTepuana (MroTHOCTb, TOJILLUMHA, COCTaB, LBET W

T.0.):
OKcnepuMeHTarnbHble AaHHbIE:
N onbiTal| Macca obpasua, r MokasaHusa TepMoaneKkTpuyeckmx npeobpasosarenen, °C Bpems
rope-
HUS, C
B neuu Ha NOBEPXHOCTU B LIeHTpe o6pasua
my | my Am, p p LEHTP past|
% obpasua
TH.M TI'I.K AT TH.O.M Ti’l.O.K AT TU..M TLL.K T
1
2
3
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4

5

CpenHee
apudmeTmyeckoe
3HaveHue

Mpumeyanue

BbiBoa;:

WcnonHutenu:

damunua onepatopa

HaumeHosaHne nabopatopum

Mpunoxexne b
(pexkomeHgyemoe)

dopma NpoToKOosa UCMNbITaHUI NO ONpeaAeneHUIo rpynMnbl TPYAHOrOPHOYUX U roprHYMX TBEPAbIX
BellecTB U MmaTepuanos
(k pasgeny 7 HacTosiLero ctaHgapTa)

(HaumeHosaHue opzaHu3ayuu, 8bInoHSaWel UcrbimaHusi)

MpoTtokon N
onpeaeneHns rpynnbl TPYAHOrOPIOYMX U FOPHOYUX TBEPAbIX BELLECTB U MaTepuanoB

oT r.

1. 3akasuuk (n3rotoBuTeEnb)

2. Ycnosus B nomMelleHnmn (Temnepartypa, °C; oTHoCUMTenNbHas BNaXHOCTb, Y%; aTMocdepHoe

JaBreHve, MM pT.cT.)

3. NcnbiTaTensHoe n namepuTenbHoe O60pyﬂOBaHVIe (3aBOJJ,CKOl7I HOMeEpP, MapKa, CBNOETENbCTBO

O NoBepkKe, gnana3oH naMepeHud, Knacc TO4HOCTU, CPOK ,D,eVICTBVIF!)
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4. HanmeHoBaHWe MEeTOMKN UCTIbITAHUI

5. HanmeHoBaHue MaTtepunana (MapKa, HOMep CTaHgapTa UM HoOpMaTUBHOIO ,D,OKyMeHTa)

6. XapaKTepMCTMKM MaTtepunana (I'IJ'IOTHOCTb, TOnwuHa, CcoCTtaB, KOJIN4eCTBO CIOEB,

LBeT)

SKcnepmmeHTan bHbl€ AaHHbIE:

Howmep TemnepaTypa MakcumanbHas  [Bpemsi poctmwkeHuns Macca obpasua, r MoTeps
obpasua | peakuuoHHON Temneparypa MakcMMarnbHON Maccbl
Kamepbl 4O rasoobpasHbIX Temneparypsl, ¢ obpasua, %
BBEOEHUSA NpoAYyKTOB
obpasua, °C ropeHus, °C
o nocne
ncnblTaHUA ncnblTaHuA
MpumeyvaHne
BbiBoa:
McnonHuTenu:

damunusa onepartopa

HavmeHoBaHue natopaTopum

MpunoxeHne B
(pekomeHgyemoe)

dopMa npoToKona UCNbITaHUI NO onpeaerneHnIo U3ny4arowein CNocoGHOCTU NamMeHn TBepabIX
BelLeCcTB U MaTepuarnoB
(x pasgeny 8 HacTosiLLero ctaHaapTa)
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(HaumeHosaHue opaaHu3ayuu, eblnosHsowed ucnsimaHusi)

Mpotokon N __
onpepeneHus nsny4aroulem cnocob6HOCTU NnameHn TBepAbIX BeWwecTB U MaTtepuanos

oT r.

1. 3akasuuk (M3roToBUTENb)

2. YcnoBusi B noMelleHun (TemnepaTtypa, °C; oTHocUTEnNbHasa BNaXHOCTb, %; aTMocdepHoe

AasrneHne, MM pT.CT.)

3. NcnbiTatensHoe u n3ameputensHoe obopyaoBaHue (3aBoacKo HOMep, Mapka, CBMOETENbCTBO

0 NMoBepKe, AnanasoH U3MePEHUst, KIacc TOYHOCTU, CPOK AENCTBUSA)

4. HanveHoBaHMe METOAMKMN UCTbITAHWUI

5. HaumeHoBaHuve maTtepuana (Mapka, HOMep cTaHAapTa UM HOPMaTUBHOIO JOKYMEHTA)

6. XapaktepucTunku matepuana (NnoTHOCTb, TOMLMHA, COCTaB, KONMYECTBO CIOEB, LIBET)

3KcnepmmeHTaanb|e OaHHble:

N onbita| Mnot- Bpewms, ¢ Makcu- [MNoTHOCTb TenmnoBOro NoToka ¢ CpegHsasa | WNanyda-
HOCTb MarnbHas NAOTHOCTb | toLas
nHtepanom 30 ¢, {30, kBT/m 2 w
Tenno- NNOTHOCTb Tenmnosoro | cnoco6-
BOro TEnmnoBoro noToka HOCTb
noToka noToka ) nnameHu
Gicp , q
pn, dmax , B/ 2 2
KBT/m
kBT/M 2 kBT/M 2
BOC- nocTn-
nname- | XeHus
HeHuns
‘Imax




I'OCT 12.1.044-2018 Cucrema crannapros 6e3onacHocti Tpyna (CCBT). IToxapoB3peIBOOIACHOCTh BENIECTB U MaTepuanoB. HomeHkiatypa
roKasatelieil 1 MeTo/ibl ux onpenenenus (¢ [Tonpaskoii)
Ipumensiemes c 01.05.2019

Crpanuna 142

Mpumeyanue

BbiBoA;:

WcnonHutenu:

damunua onepaTopa

HaumenosaHve nabopatopum

MpunoxeHue I
(pexomeHgyemoe)

dopma nNpoToKosa UcCnbITaHMN NO onpeaeneHNIo MHAEKCa pacnpocTpaHeHUs NnaMmeHn TBepAabIX
BellecTB U MmaTepuanos
(k pasgeny 9 HacTosiero ctaHgapTa)

(HaumeHosaHue opzaHu3ayuu, 8bInoHsaWel UcrbimaHusi)

Mpotokon N
onpefeneHns MHAeKca pacnpocTpaHeHUs NiameHn TBepAbIX BELWEeCTB U MaTepuasioB

oT r.

1. 3akasuuk (n3rotoBuTeEnb)

2. Ycnosus B nomelleHnmn (Temnepatypa, °C; oTHOCUMTENbHas BNaXHOCTb, Y%; aTMocdepHoe

JaBrieHve, MM pT.CT.)

3. UcnbiTaTenbHoe 1 namepuTenbHoe o6opy,qOBaHme (3aBO,CI,CKOl7I HOMEpP, Mapka, CBMOETENIbCTBO

O NoBepKe, gnana3oH naMepeHud, Knacc TO4HOCTU, CPOK ,D,eVICTBVIF!)

4. HanmeHoBaHWe MeToauKN UCTbITaHUI
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5. HanmeHoBaHue MaTtepunana (MapKa, HOMep CTaHgapTa Ui HoOpMaTUBHOIO ,EI,OKyMeHTa)

6. XapaKTepMCTMKM MaTtepunana (ﬂJ'IOTHOCTb, TOonuwuHa, coctaB, KONMM4eCTBO CIOEB, Ll,BeT)

GKCI'IepI/lMeHTaJ'IbeIe AaHHble:

N Bpewms, ¢ MakcumanbHas Bpems npoxoxaeHus ppoHTOM Mokasatenun
Temnepartypa |nnamMmeHu ydactka nosepxHoctu N 1, pacnpocTpa-
ObIMOBbIX ra3os, 2,..9,¢ HEHWUA NnameHn
°C
BocCnna- LOOCTUXEHUS 11 2 |3(4|5|6| 7 |8]|9|anvmHa, | uHaekc
MEHEHUs | MakcumarbHON MM
Temneparypbl
1
2
3
4
5
MpumeyvaHne

- 3Ha4YeHune TernyioBoro KOQq)d)MHMeHTa YCTaHOBKU B =

- 3Ha4eHne TemnepaTypbl AbIMOBbIX ra3oB fo =

BbiBoa: MHOEKC pacnpocTpaHeHusi nnaMmenn [ =

McnonHutenu:

damunus onepaTopa

HaumeHoBaHue naGopatopuu
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Mpunoxexve [
(pekomeHpyemoe)

dopma npoToKona UcnbITaHWK MO onpeaeneHnto kucnopogHoro nHaekca (KU)
(k pasgeny 10 HacTosLWero cTaHAapTa)

(HaumeHosaHue opzaHu3auuu, 8bInoHsarWel UcnbimaHusi)

Mpotokon N
onpeaeneHna kucnopogHoro uHaekca (KU)
or"_ " r.

1. 3akasuuk (n3rotoBuTenb)

2. YcnoBusi B noMeLLeHun (TemnepaTtypa, °C; OTHocUTENbHasa BNaXHOCTb, %; aTMocdepHoe

AaBrneHne, MM pT.CT.)

3. UcnbiTaTensHoe n nameputensHoe obopyaoBaHue (3aBoACKOM HOMEp, Mapka, CBUAETEeNbLCTBO

0 NoBepKe, AnanasoH U3MEPEHUS, KIacc TOYHOCTM, CPOK AENCTBUS)

4. HanmeHoBaHWe MeToauKN UCTIbITaHUI

5. HaumeHoBaHuve maTtepuana (Mapka, HOMep cTaHgapTa UM HOPMaTUBHOIO AOKyMEHTa)

6. XapaKTepVICTVIKVI maTtepuana (I'IJ'IOTHOCTb, TOJ1lWMHA, COCTaB, KONMM4eCTBO CI10€EB, Ll,BeT)

7. Bua, pasmepsbl 1 opueHTauua obpasua

8. BapuaHT 3axwuranus (A nnu B)

9. KoHauumoHmpoBaHue

3KcnepwmeHTan bHbl€ @HHbIE:
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N onbiTa KoHueHTpauus PesynbTaT akcnepumeHTa HabnogeHns Bpewmsi ropeHus/gnvHa
kucnopoaa, %
1 He roput
2 [opuT HeycToN4MBO
3 ["opuT HeycTOM4YnBO
4 [opuT yctonumso
Mpumeyanue
BbiBoa: KN =
McnonHuTenu:

damunua onepatopa

HanmeHoBaHue nabopatopum

MpunoxeHne E
(pexkomeHgyemoe)

dopma npoToKona UcnbITaHUM NO onpeaeneHnto koadduumeHTa AbIMOO6Gpa3oBaHUA
(k pasgeny 11 HacToswero ctaHgapTa)

(HaumeHosaHue opzaHu3ayuu, 8bIMoHSAWEU UCrbimaHusi)

MpoTtokon N
onpepeneHuns koadduumneHTa gbiIMoo6GpasoBaHus

oT r.

1. 3akasuuk (n3rotoBuTEnb)

2. Ycnosus B nomelleHnmn (Temnepartypa, °C; oTHOCUMTeNbHas BNaXHOCTb, Y%; aTMocdepHoe

JaBrieHne, MM pT.CT.)

3. NcnbiTaTensHoe n namepuTenbHoe oGopynosaHme (SaBO,D,CKOVI HOMEpP, MapKa, CBMOETENbCTBO

O NoBepKe, gnana3oH naMepeHud, Knacc TO4HOCTU, CPOK ,D,el;ICTBI/Iﬂ)
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4. HanmeHoBaHWe MeTOAMKN UCTIbITAHUI

5. HaumeHoBaHve maTepuana (Mapka, HoMep cTaHZapTa UM HOPMaTUBHOMO AOKYMEHTa)

6. XapakTtepuctukm matepuana (NAOTHOCTb, TOMLWMHA, COCTaB, KONMMYECTBO CIOEB,

uBeT)

7. Pa3mepbl 1 BHELLHME NPU3HAKN UCTIbITbIBAEMbIX 06pa3LoB

3KcnepmmeHTan bHbl€ AaHHbIE:

Pexnm Homep o6pasua
ncnbITaHUn AN UCnblTaHU

Macca
obpasua, r

CeetonponyckaHue, %

Ha4vanbHoe KOHe4yHoe

KoadhdpmumeHT
AbIMooOpa3oBaHus aAnsi

Kaxkgoro obpasua, M 2 jkr

MpumeyvaHne

BbiBoa:

VicnonHuTenu:

damunusa onepartopa

HavmeHoBaHue natopaTopum

Mpunoxexune XK
(pekomeHpyemoe)

dJopma npoToOKo-na UCNbITaHUK NO onpepneneHuro NINHENHOM CKOPOCTU pacnpocCTpaHeHnAa ninamMmeHun
Nno NOBEepPXHOCTU TBepAblX BeweCcTB N maTepunanoB

(x pasgeny 12 HacTosAWero cTaHgapTa)
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(HaumeHosaHue opaaHu3ayuu, eblrnosHsowed ucnsimaHusi)

Mpotokon N ___
onpepeneHusi IMHENHOMW CKOPOCTU pacnpoCTpPaHEHUA NilaMeHU NO NOBEPXHOCTU TBepAbIX BElecTB
M maTepuanos

oT r.

1. 3akasuuk (M3roToBMTENb)

2. YcnoBusi B noMeLleHun (TemnepaTtypa, °C; OTHocUTENbHasa BNaXHOCTb, %; aTMocdepHoe

AasrneHne, MM pT.CT.)

3. VcnbiTatenbHoe n nameputensHoe 000pyaoBaHMe (3aBOACKON HOMEP, MapKa, CBUAETENbCTBO

0 NMoBepKe, AnanasoH U3MePEHUst, KIacc TOYHOCTU, CPOK AENCTBUSA)

4. HanmeHoBaHWe METOMKN UCTIbITAHUI

5. HaumeHoBaHuve maTtepuana (Mapka, HOMep cTaHgapTa UM HOPMaTUBHOIO AOKyMEHTa)

6. XapakTtepuctukn martepuana (NfoTHOCTb, TOJLMHA, COCTaB, KONMWYECTBO CIIOEB,
uBerT)

3KcnepwmeHTaanb|e OaHHble:

N onbiTa Bpewms, c MakcumanbHas Bpems npoxoxaeHnsa ppoHToM Mokasatenu
Temneparypa nnameHun y4acTkoB noBepxHocTn N|  pacnpocTpaHeHus
ObIMOBBIX ra3oB 1..9 nnameHun
Tinax . °C
BOCHMna- JocTtu- 112(3(4|5|16|7[8] 9 anvHa TNHenHas
MEHEHUS | KeHus L. wm CKOPOCTb
Tinax V , mic
1
2
3
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Mpumeyanue

BbiBoa;:

McnonHutenu:

damunua onepaTopa

HaumeHosaHne nabopatopum

MpunoxeHne A
(pexkomeHgyemoe)

CDopma NpPoOTOKoJ1a MUcnbITaHUN Mo onpeaeneHuo nokasartesid TOKCUYHOCTU NPOAYKTOB ropeHus
dKCNnepnmMmeHTanbHO-pac4YeTHbLIM MeTOA4OM
(k pasgeny 13 HacTosLWwero ctaHgapTa)

(HaumeHosaHue opzaHu3ayuu, 8bInoHSAWeEU UCrbimaHusi)

MpoTtokon N
onpepeneHus nokasaresns TOKCMYHOCTU NPOAYKTOB FOPeHUsi 3IKcnepuMeHTarnbHO-PacyeTHbIM
MeToAOM
OT n n I_

1. 3akasuuk (n3rotoBuTeEnb)

2. Ycnosus B nomelleHnmn (Temnepatypa, °C; oTHocuTenNbHas BNaXHOCTb, %; aTMocdepHoe

JaBreHve, MM pT.cT.)

3. UcnbiTaTenbHoe 1 namepuTenbHoe 060py,lJ,0BaHVIe (3aBO,CI,CKOl7I HOMeEpP, Mapka, CBMOETENIbCTBO

O NoBepKe, gnana3oH naMepeHud, Knacc TO4HOCTU, CPOK ,D,eVICTBVIF!)

4. HanmeHoBaHWe METOOMKN UCTIbITAHUI




I'OCT 12.1.044-2018 Cucrema crannapros 6e3onacHocti Tpyna (CCBT). IToxapoB3peIBOOIACHOCTh BENIECTB U MaTepuanoB. HomeHkiatypa
roKasatelieil 1 MeTo/ibl ux onpenenenus (¢ [Tonpaskoii)
Ipumensiemes c 01.05.2019

Crpanuna 149

5. HanmeHoBaHue MaTtepunana (MapKa, HOMep CTaHgapTa UM HoOpMaTMBHOIO ,D,OKyMeHTa)

6. XapaKTepI/lCTI/IKM MaTtepunana (I'IJ'IOTHOCTb, TOnwuHa, CoCTaB, UBET U

T.0.)
OKcnepuMeHTanbHble AaHHbIE:
Hara N Macca O6bem | Pexum | Bpewmsi KoHueHTpauumsa kaxgoro MoTepsa Mpu-
onbiTa| obpasua, r| ycra- ucnbl- | AencTems [M3MepsieMoro rasa B o6beme| Macchl Meya-
m HOBKW, | TaHus | manyda- ycTaHoBku, (% 06. nnu obpasua, %| Hue
(Mo v Tena u 3
M3 Mmr/m =)
my) Bpems
(V) onbITa,
MWH
daktn- npe- cpea-
yeckas, B | genb- HAA
TedyeHne Hada
onbliTa ( Ci)
Mpumeyvarne
BbiBopa:
McnonHuTenu:
damunusa onepartopa
HanmeHoBaHue nabopatopum
Mpunoxexne K
(pekomeHgyemoe)
(k pasgeny 13 HacTosLero ctaHgapTa)
PacuyeTt nokasaTternsi TOKCUMHOCTU MPOAYKTOB NOPEHUA U AaHHble KOHTPONbHOro onbiTa
(broKoHTpOnb)
K npoTtokony N or" " r. No onpeaeneHnto nokasaTtens TOKCUYHOCTU

NPOAYKTOB ropeHunda 3kcnepmnMmeHTaribHoO-pac4eTHbIM MeToaoM

HaumeHoBaHve maTepuana (Mapka, HOMep cTaHAapTa UM HOPMaTVBHOTO AOKYMeEHTa)
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Pacuet no | CymmapHbIn PacyeTtHoe [aHHble BrokoHTpOnNSst Pesynetat | lMNpume-
OaHHbIM nHAEeKC 3HayeHue OUOKOHTpONsA | YaHue
onbiTa TOKCWUYHOCTH | 7 3
(N’ JJ,aTa) CLSQ y r/M
NpoBepoYHOe neraneHocTb, %
3HayeHne
H, 3
CLsy , T/M

nocne nocne 7
akcno- | (14) oHen
31uun Habnto-
aeHusa

Mpumeyanue

BbiBopa:

WcnonHuTenu:

damunua onepartopa

HanmeHoBaHue nabopatopum

Mpunoxexwne J1
(pekomeHgyemoe)

dopma npoTokosia UCNbITaHUI NO onpeaerneHNIo NokasaTens TOKCUMYHOCTU NPOAYKTOB ropeHust
OMONorM4Yeckum mMeToaoMm
(k pasgeny 13 HacToswero ctaHgapTa)

(HaumeHoeaHue opeaHu3auyuu, 8binonHsowel UCI'IbImaHLIFI)

MpoTtokon N
onpeaeneHA NokasaTens TOKCUYHOCTU NPOAYKTOB ropeHusi 6UMonorn4eckum MeTogom
or" " r.

1. 3akasuuk (n3rotoBuTEND)
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2. Ycnoswus B nomMelleHnmn (Temnepartypa, °C; oTHoCUTeNbHasi BIaXHOCTb, %; aTMocdepHoe AaBneHue,

MM pT.CT.)

3. VicnbiTatensHoe 1 namepuTenbHoe o6opyaoBaHune (3aBOACKOM HOMEP, MapKa, CBMAETENbCTBO

O NoBepkKe, gnana3oH naMmepeHud, Krnacc TO4HOCTU, CpoOK ,EleIZCTBI/Iﬂ)

4. HanveHoBaHMe METOAMKM UCTbITAHWU

5. HaumeHoBaHuve maTtepuana (Mapka, HoMep ctaHgapTa U HOPMaTUBHOIrO JOKYMEHTA)

6. Xapaktepuctmku matepuana (MfnoTHOCTb, TOMWMHA, COCTaB, LBET U

T.0.)
OKcnepuMeHTanbHble AaHHbIE:
HOatal N Macca O6bem |Pexum| Bpewms KoHueHTpauun | MoTeps | JletanbHocTb, | Moka- | Mpume-
onbiTa [06pasual yctaHoBKu, | ncnbl- | genctema rasoB B bokce macchl % 3atenb | yaHue
, T M3 () |TaHus |n3nyyatens obpas- TOKCUY-
(my n 1 Bpems ua, % HOCTU
onbiTa, MUH
my) Heyg,
ras npe- nocne |[nocn
JenbHasd 3Kkeno- | e7
KOHLIEHT auumm | (14)
- aHen
pauus,
% 006.
cO
CO,
0,
MpumeyvaHve

BbiBoa:




I'OCT 12.1.044-2018 Cucrema crannapros 6e3onacHocti Tpyna (CCBT). IToxapoB3peIBOOIACHOCTh BENIECTB U MaTepuanoB. HomeHkiatypa
roKasatelieil 1 MeTo/ibl ux onpenenenus (¢ [Tonpaskoii)
Ipumensiemes c 01.05.2019

Crpanuna 152

McnonHutenu:

damunua onepaTopa

HaumeHoBaHue naGopatopuu

MpunoxeHve M
(pexkomeHgyemoe)

CDopma NpPpoOTOKoJ1a MUCMNbITaHUN MO onpegernieHNO TeMmnepaTtypbl BocnyiaMeHeHusA
(caMOBocnnameHeva nnn Tneva) TBepAblX BelwecTB U matepuanoB
(k pasgenam 14, 15, 16 HacTogwero cTaHgapTa)

(HaumeHosaHue opzaHu3sayuu, 8binonHsAwel ucrnsimaxusi)

Mpotokon N
onpepeneHus Temnepatypbl BoCcnsiaMmeHeHUs (CaMOBOCNIaMeHeHUsA U TNeHUs) TBepAbiX BellecTB
M maTepuanos

oT r.

1. 3akasuuk (n3rotoBuTenb)

2. Ycnosusa B nomelleHnmn (Temnepatypa, °C; oTHoCUTenbHas BNaXHOCTb, Y%; aTMocdepHoe

[aBrieHve, MM pT.CT.)

3. UcnbiTaTtensHoe n nameputensHoe obopyaoBaHne (3aBOACKOM HOMEP, Mapka, CBUAETENbLCTBO

O noBepke, gnana3oH n3MepeHud, Krnacc TO4HOCTHU, CPOK D,eVICTBVIF!)

4. HanmeHoBaHWe METOONKN UCTIbITAHWI

5. HanmeHoBaHne maTtepuana (MapKa, HOMep CTaHgapTa Ui HopmMmaTuBHOIo noxymeHTa)

6. XapakTepucTuku Mmatepuana (NnoTHOCTb, TOMLMHA, COCTaB, KONMWYECTBO CIIOEB,
uBeT)
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SKcnepwmeHTan bHbl€ Ja@HHbIE:

Howmep obpasua ans TemnepaTypa ucnbiTanust, |  PesynbTaT ncnbitaHms OcobeHHOCTH UcnbITaHUS
nCnbITaHUs °C
Mpumeyanue
BbiBoa;:
WcnonHutenu:

damunua onepatopa

HaumeHosaHne nabopatopum

Mpunoxexne H
(pexomeHgyemoe)

®dopma NpoToKOosia UCMNbITaHUIA NO onpeaeneHulo yaernbHON MacCoOBOM CKOPOCTU BbIropaHus
TBepAbIX BeleCcTB U MaTepuanoB
(k pasgeny 17 HacToswero ctaHgapTa)

(HaumeHosaHue opzaHu3ayuu, 8bInoHsaWel UcrbimaHusi)

MpoTtokon N
onpeaeneHns yaenbHOW MacCoOBOM CKOPOCTU BbIrOpaHUsi TBepAbIX BELWECTB U MaTepuarnoB

oT r.

1. 3akasuuk (n3rotoBuTeEnb)

2. Ycnosus B nomelleHnmn (Temneparypa, °C; oTHOCUTENbHasA BNaXHOCTb, %; aTMocdepHoe

JaBrieHve, MM pT.CT.)

3. NcnbiTaTensHoe n n3mepuTtenbHoe 060py,D,OBaHMG (38BO,IJ,CKOI7I HOMEpP, MapKa, CBMOETENbCTBO

O NoBepKe, gnana3oH naMepeHud, Knacc TO4HOCTU, CPOK ,D,eVICTBVIF!)
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4. HanmeHoBaHWe MeToauKN UCTIbITaHUI

5. HanmeHoBaHue MaTtepunana (MapKa, HOMep CTaHgapTa UM HoOpMaTUBHOIO ,D,OKyMeHTa)

6. XapakTtepucTukn maTepuana (MnOTHOCTb, TOMWMHA, COCTaB, KOMWYECTBO CIIOEB,
LBeT)

7. VcnbiTaTensHoe u nameputenbHoe obopyaoBaHue (3aBoACKOM HOMEP, Mapka,

CBMAOETENbCTBO O NoBepkKe, Anana3oH naMepeHud, Krnacc TO4HOCTU, CPOK ,D,GVICTBVIH)

8. TemnepaTypa BocnnameHeHnst o6pasua (15 ), °C

9. Mnowagp obpasua, M 2

3KcnepmmeHTaanb|e OaHHble:

Haunme- OnbIT N 1 YMCB,
HOBaHue Kr/(m 2 "C)
BENUYUNHbBI

Bpewms, ¢ 0 |10| 20 | 30| 40 |50 |60| 70 | 80| 9 |(100(110( 120 |130

Macca, r

YMCB;

OnbIT N 2

Bpewms, ¢ 0 |10| 20 | 30| 40 |50 |60| 70 |80 | 9 |(100(110( 120 |130

Macca, r

YMCB;

OnbIT N 3

Bpewms, ¢ 0|10 20 | 30| 40 |50 |60| 70 |80 | 9 |(100(110( 120 |130

Macca, r

YMCB;
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Mpumeyanue

TemnepaTtypa B neun, °C

Bpems BocnnameHeHus obpasua, c: onbIT N 1 onbIT N 2 onbiT N 3

BbiBoa: YaenbHasi MaccoBasi CKOPOCTb BbIrOpaHus, Vv, , Kr/(M2 -C)

McnonHutenu:

damunua onepatopa

HanmeHoBaHue nabopatopum

Mpunoxenue I
(pexkomeHgyemoe)

dopma NpoToKona UCMNbITaHWUN MO oNpeAesieHNI0 YCNOBUIM TEMNJIOBOro CaMOBO3ropaH1A TBEPAbIX
BeLecTB U MaTepuanos
(k pasgeny 18 HacTosLwero ctaHgapTa)

(HaumeHosaHue opzaHu3ayuu, 8bInoHSaWel UcrbimaHusi)

MpoTtokon N
onpeaeneHns ycrnoBui TENJIOBOro CaMmoOBO3ropaHnUs TBepAbIX BeleCcTB U MaTepuanoB

oT r.

1. 3akasuuk (n3rotoBuTeEnb)

2. YcnoBvsi B nomeLLeHnm (Temnepatypa, °C; oTHocuUTerNbHas BNakHOCTb, %); aTMocgepHoe

JaBreHve, MM pT.cT.)

3. NcnbiTaTensHoe n n3mepuTtenbHoe O60py,D,OBaHM€ (38B0,IJ,CKOI7I HOMEpP, MapKa, CBMOETENbCTBO

O NoBepKe, gnana3oH naMepeHud, Knacc TO4HOCTU, CPOK ,D,eVICTBVIF!)
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4. HanmeHoBaHWe MeTOAMKN UCTIbITAHUI

5. HaumeHoBaHve maTepuana (Mapka, Homep cTaHAapTa UM HOPMaTUBHOTO JOKYMEHTa)

6. XapaKTepMCTMKM MaTtepunana (ﬂJ'IOTHOCTb, TOonwuHa, coctaB, KONMM4eCTBO CIOEB, Ll,BeT)

SKcnepmmeHTan bHbl€ AaHHbIE:

Homep Pasmep YaenbHas MokasaHwusa Temne- Bpems go Mpopomku-
obpasua ana | obpasua (no | NoOBEpXHOCTb TEPMOSNEKTPU- paTypa CamMoBO3- TEeNbHOCTb
ncnbiTaHUA pasmMmepy -1 YEeCKnxX ncnbl- ropaHu4, 4 UCMNbITaHUA, 4
oGpasua, M . o
KOP3MHOYKM), npeobpasoBatenen | TaHus, °C

MM

Mpumeyvarne

YpaBHeva, BblpaXkatoLine yCrnoBusa TensioBoro CamoBO3ropaHus:

BbiBoa:

McnonHutenu:

damunusa onepartopa

HavmeHoBaHue natopaTopumn

MpunoxeHne P
(pekomeHpyemoe)

dopma npoTokona UcnbITaHUI onpeaeneHnsi rPynnbi FOPHYECTU Nblen
(x pasgeny 21 HacTosAWero ctaHaapTa)
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(HaumeHoeaHue opaaHu3ayuu, eblnosHsowed ucnsimaHusi)

Mpotokon N __
onpepeneHus rpynnbi ropo4ecTU Nbinen
or" " r.

1. 3akasuuk (n3rotoBuTenb)

2. YcnoBusi B noMeLleHun (TemnepaTtypa, °C; oTHocuTenbHas BNaxHoOCTb, %; aTMmocdepHoe

AasrneHne, MM pT.CT.)

3. VcnbiTatenbHoe n nameputensHoe 000pyaoBaHMe (3aBOACKON HOMEP, MapKa, CBUAETENbCTBO

0 NMoBepKe, AnanasoH U3MePEHUst, KIacc TOYHOCTU, CPOK AENCTBUSA)

4. HanmeHoBaHWe METOMKN UCTIbITAaHUI

5. HaumeHoBaHue, coctaB 1 U3MKO-XMMMYECKNe CBOMCTBA NCCIeayemMoro BellecTsa

3KcnepmmeHTaanb|e OaHHble:

Howmep o6pasual Temnepatypa B neuw, Bpewms ropeHus PesynbTaT ncnbitaHms OcobeHHocTH
°C obpasua BHe neuu, ¢ uUcnblTaHus
MNpumevaHne
BbiBoa:

McnonHutenu:
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damunua onepaTopa

HaumeHoBaHue naGopatopuu

Mpunoxexue C
(pexkomeHgyemoe)

dopma nNpoToKona UchnbITaHWUM MO onpeaeneHNo KOHLEeHTpaLMoHHOro npeaena AndPy3noHHoro
ropeHusi ra3oBbIX cMecelr B Bo3ayxe
(k pasgeny 22 HacTosLero ctaHaapTa)

(HaumeHosaHue opzaHu3sayuu, 8bInonHsAwWel ucrnsimaHusi)

Mpotokon N
onpepeneHus KOHUEHTPaLMOHHOro npeaena And¢y3noHHOro ropeHusi ra3oBbIX CMecel B Bo3gyxe

oT r.

1. 3akasuuk (n3rotoBuTernb)

2. Ycnosusa B nomMelleHnmn (Temnepartypa, °C; oTHocuTenbHas BNaXHOCTb, Y%; aTMocdepHoe

JaBrneHue, MM pT.CT.)

3. UcnbiTaTtensHoe n nameputensHoe o6opyaoBaHue (3aBOACKOM HOMEP, Mapka, CBUAETENbLCTBO

0 NOoBepKe, AnanasoH M3MEPEHUS, KNacc TOYHOCTH, CPOK AENCTBUSA)

4. HanveHoBaHMe METOAMKM UCTbITAHWUIA

5. HanmeHoBaHue roproyero

6. HanmeHoBaHue pasbasutens

3KcnepwmeHTaanb|e OaHHble:

Howmep | KoHueHTpauws roptoyero, % o6. [asneHve cpbiBa, klMa CkopocTb cpbiBa AMddY3MOHHOIO
n/n ropeHusi, m/c
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Mpumeyanue

MpuHaToe 3HayeHue MAIN cmecn B BO3AyXe npu temnepartype °C

cocTaBnseT % 00.

BbiBoa;:

McnonHutenu:

damunua onepaTopa

HaumeHosaHve nabopatopum

Mpunoxexne T
(pexkomeHngyemoe)

dopma npoToKosia UCNbITaHUI NO 3KCMePUMEHTaNbHOMY onpeaeneHn0 HopManbLHOM CKOPOCTU
pacnpocTpaHeHusa nNnamMeHu B HeCTaLMOHapHbIX a3poB3BeCcAX
(k pasgeny 23 HacTosLWero cTaHgapTa)

(HaumeHosaHue opzaHu3ayuu, 8bInoHSaWel UcrbimaHusi)

MpoTtokon N
3KCNepuMeHTanbLHOro onpeaeneHn HopMmasibHOM CKOPOCTU pacnpoCcTpaHEHUA NilaMeHn B
HecTauMOHapHbIX a3pPoOB3BeCcAX

oT r.

1. 3akasuuk (n3rotoBuTeEnb)

2. Ycnosus B nomelleHnmn (Temnepartypa, °C; oTHOCUMTeNbHas BNaXHOCTb, Y%; aTMocdepHoe

JaBreHve, MM pT.CT.)

3. UcnbiTaTenbHoe 1 namepuTenbHoe 060py,lJ,0BaHVIe (3aBO,CI,CKOl7I HOMEpP, MapkKa, CBMOETENIbCTBO

O NoBepkKe, gnana3oH naMepeHud, Knacc TO4HOCTU, CPOK ,D,eVICTBVIF!)

4. HanmeHoBaHWe METOOMKN UCTIbITAHUI
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5. HanmeHoBaHue, cocTtaB U (PM3UKO-XUMUYECKME CBONCTBA UCCIELYyeMOoro ropoyero

BellecTBa

6. XapakTepucTvka BuaeokaMmepsbl (TUM, YacToTa kaapoB)

7. Paamep yacTu aspoB3Becu, MM

SKcnepmmeHTan bHbl€ AaHHbIE:

Howmep obpasua ans InuHa koHTponbHoro | dunametp ob6pasua, Yucno CkopocTb nfiameHn no
ncnbITaHUsi y4yacTka obpasua, M MM KagpoB ob6pasuy, m/c

1

2

Mpumeyvarne

BbiBoa: Ucp = Uy =

WcnonHuTenu:

damunusa onepartopa

HanmeHoBaHue nabopatopum

MpunoxeHne Y
(pekomeHgyemoe)

dopma NPOTOKONa UCNbITaHWUI NO 3KCNepUMeHTarlbHOMY onpegeneHno HopMarbHOM CKOPOCTH
pacnpocTpaHeHUs NNaMeHU B CTaLMOHapPHbLIX a3poB3BecAX
(k pasgeny 24 HacTosLero ctaHgapTa)

(HaumeroesaHue opaaHu3sayuu, 8bInoIHAIWed UCbIMaHUs)

Mpotokon N
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JKCNnepunMmeHTanbHOro onpegerneHus HOpMaanOﬁ CKOPOCTHU pacnpocCTpaHeHusa nnamMmeHu B
CTauMOHapHbIX a’3poB3BeCcAX
OT n n r

1. 3akasuuk (M3roToBUTENb)

2. Ycnoewus B nomMelleHnmn (Temnepartypa, °C; oTHocuTenbHasi BNaXHOCTb, Y%; aTMocdepHoe

JaBreHune, MM pT.CT.)

3. UcnbiTatensHoe u n3ameputensHoe obopyaoBaHue (3aBogcKon HOMep, Mapka, CBUAETENbCTBO

0 NoBepKe, AnanasoH U3MEPEHUS, KIacc TOYHOCTM, CPOK AENCTBUS)

4. HanveHoBaHMe METOAMKM UCTbITAHWUI

5. HaumeHoBaHue, coctaB 1 (OU3MKO-XMMNYECKME CBOMCTBA NUCCIEQyEeMOro roproyero

BellecTsa

6. XapaktepucTuka Bugeokamepb! (Tvn, YactoTa KagpoB)

3KcnepmmeHTaanb|e OaHHble:

N n/n MnoTtHocTb PesynbTar Bpewms pacnpocTtpaHeHusi 3HayeHne ckopocTh
06pasiia, ricm 3 UCnbITaHUi nnameHu, ¢ pacnpocTpaHeHunsi nfameHu, m/c
1
2
3
MNpumevaHne
Buisop: Ucp = - U, =

McnonHutenu:
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damunua onepaTopa

HaumeHoBaHue naGopatopuu

MpunoxeHne ®
(pexkomeHgyemoe)

dopma NpoToKosia UCNbITaHWUI MO onpeaAerieHNI0 CKOPOCTU BbIrOPaHUA XUAKOCTEN
(k pasgeny 25 HacTosLwero ctaHaapTa)

(HaumeHosaHue opzaHu3sayuu, 8binonHsAwWel ucrnsimaHusi)

Mpotokon N __
onpepgeneHnsi CKOPOCTU BbIFOPaHUA XUAKOCTEN

oT r.

1. 3akaaumk (u3rotoBuTENb)

2. Ycnosus B nomMelleHnmn (Temneparypa, °C; oTHoCcUTENbHasA BNaXHOCTb, %; aTMocdhepHoe

JaBrneHue, MM pT.CT.)

3. UcnbiTaTtensHoe n nameputensHoe o6opyaoBaHue (3aBOACKOM HOMEP, Mapka, CBUAETENbLCTBO

0 NoBepKe, AnanasoH U3MEPEHUS, KIacc TOYHOCTMW, CPOK AENCTBUS)

4. HanveHoBaHMe METOAMKM UCMbITAHWUI

5. HanmeHoBaHue, cocTaB 1 (bVI3VIKO-XVIMVI‘-IeCKVIe cBoONCTBa VICCJ'Ie}J,yeMOVI XNOKOCTH

6. pagyvnpoBOYHbIN KO3PULMEHT YCTaHOBKU R=

3KcnepwmeHTaanb|e OaHHble:

Howmep Ouametp MokasaHusa MaccoBasi ckopocTb CpenHee 3HaveHve | XapakTtep
UCMbITaHUS | FOpenku, MM ermcTpupytoLLero CKOPOCTU BbIFOPaHUA | U PEXUM
P P n Mgopg n;l;\l/l Boiropatms 7, p_ i ropeva

p pa, mi , KI'/(M2 'C) p

|<r/(M2 “C)

Al AT
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Mpumeyanue

BbiBoa;:

McnonHutenu:

damunua onepaTopa

HaumeHosaHne nabopatopum

MpunoxeHne X
(pexkomeHngyemoe)

dopma nNpoToKosa UCnbITaHUN NO onpeaeneHnto CNOCOGHOCTM B3pPbIBaTLCA U ropeTb Npu
B3auMoaencTBMU C BOAOMW, KACITOPOAOM BO3AyXa U APYrMMuy BellecTBaMm
(k pasgeny 26 HacTosLero cTaHgapTa)

(HaumeHosaHue opzaHu3ayuu, 8bInoHSaWel UcrbimaHusi)

MpoTtokon N
onpeaeneHMsa cnoCoO6GHOCTM B3pbIBaTbLCA U ropeTb NpU B3auMoA4encTBMU C BOAOW, KNCITOPOAOM
BO3A4yXxa v Apyrmmu Bewlecteamm

oT r.

1. 3akasuuk (n3rotoBuTeEnb)

2. Ycnosus B nomelleHnmn (Temnepartypa, °C; oTHOCUMTeNbHas BNaXHOCTb, Y%; aTMocdepHoe

JaBreHve, MM pT.cT.)

3. UcnbiTaTenbHoe 1 namepuTenbHoe 060py,lJ,0BaHVIe (3aBO,CI,CKOl7I HOMEpP, Mapka, CBMOETENIbCTBO

O NoBepkKe, gnana3oH naMepeHud, Knacc TO4HOCTU, CPOK ,D,eVICTBVIF!)

4. HanmeHoBaHWe MeToaMKN UCTIbITAHUI




I'OCT 12.1.044-2018 Cucrema crannapros 6e3onacHocti Tpyna (CCBT). IToxapoB3peIBOOIACHOCTh BENIECTB U MaTepuanoB. HomeHkiatypa
roKasatelieil 1 MeTo/ibl ux onpenenenus (¢ [Tonpaskoii)
Ipumensiemes c 01.05.2019

Crpanuna 164

5. HaumeHoBaHue, cocTaB U (U3MKO-XMMUYECKME CBOWCTBA MCCrnegyemon
KNOKOCTU

3KCI'Iepl/IMeHTaJ'IbeIe AaHHble:

Howmep ob6pasualKonnyectso uccnegyemoro| Temnepatypa Mpogomku- Pesynbtat | OcobeHHoCTM
ONs UcnbiTaHusi|  BellecTBa B obpasLe, ucnbitanus, °C TeNnbHOCTb ucnbiTaHusi ucnbiTaHusi
10 -3 Kr/M 3 ncnbiTaHms, 4
Mpumeyanue
BbiBoA;:
WcnonHuTenu:

damunusa onepatopa

HanmeHoBaHuwe nabopatopum

MpunoxeHune L
(pexkomeHgyemoe)
(k pasgeny 27 HacTosLero cTaHgapTa)

MeToabl pacyeTa TemnepaTypHbIX Npeaerios pacnpocTpaHeHUs! NyiaMeHu

U.1 PacuyeT TemnepaTypHbiX nNpeAenoB pacnpocTpaHeHUsi NfaMeHn UWHAUBUAYaNbHbIX
XuagkKkocrten

LI.1.1 Ecnu u3BecTHa 3aBMCMMOCTb OaBfEHWUsI HACbILLEHHOIO napa OT TemnepaTypbl, TO 3HaYeHue
HWKHErO WM BEPXHEro TemrepaTypHOro npegena pacnpocTpaHeHust nnamenu (1), °C, BblUMCHAT Mno

COOTBETCTBYIOLLEMY 3HAYEHWUIO KOHLIEHTPAUMOHHOTO npedena pacnpocTpaHeHus nnamedn ( @, ) no
dopmyne
B
= _CA 1
A-1g(e,py-0,01) : (b.1)

rane 4, B, CA - KOHCTaHTbI ypaBHEHUSA AHTyaHa;

Po - atmoccepHoe aaBneHue, klla.
3HauveHne @ MoxeT OblTb OnpeoeneHo 3KCNepuMeHTanbHo nnMbo pacyeTHbIM  MEeTOOOM.

MorpelHocTb pacyeTa no dopmyne (Ll.1) onpeaensieTcs norpellHocTbio pacdeta Py .
L.1.2 Ecnu HeusBecTHa 3aBMCUMOCTb AABIIEHUS] HACbILIEHHOrO Mapa OT TemnepaTtypbl, TO Ans
BewecTB, coctosAwmx m3 atomoB C, H, O, N 3HaueHMe HWXKHEro WUNM BepxXHEro TemnepaTypHOro

npenena (f; ) BbIMUCNAIOT Mo popmyne
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n
ty=ay +aitgn + 2 al;
j:z ’ ' (le)

roe dp- pa3mepHbli KO3MULNEHT, paBHbIN MUHYC 62,46°C ons HWKHeEro n MmHyc 41,43°C ons BepxHero
npenenos;
a) - 6e3pasmepHbIn k0ahduLmeHT, paBHbi 0,655 ana HwkHero n 0,723 Ansa BepxHero npeaenos;

;- aMnuprUeckme KO3PPULIMEHTbI, XapaKTepuayloLLme BKNag J -x CTPYKTYPHbIX rpynM, NpuBeaeHs
B Tabnumue L. 1.

Tabnuvua L. 1
Bua cTpykTypHOM rpynnbl a; °c Bug cTpykTypHOI rpynnel a; °c
Jo Jo
rll tBCI'I rll tBCl’[

Cc-C -0,909 -1,158 C-N -2,14 0,096
c=C -2,66 -4,64 N-H 6,53 6,152
C-H -0,009 0,570 O-H 19,75 17,80
C-O 0,110 1,267 @ -4,40 -4,60
C=0 5,57 5,86

CpenHee kBagpaTuyeckoe oTknoHeHue pacdeta no dopmyne (L.2) cocraenser 9°C.
L1.1.3 Ecnu HeusBecTHa Temnepatypa KUMEHUS WCCIEQYEMOro BellecTBa MNpyM HOpMaribHOM
aTMOCEPHOM [OaBMEHWMU, TO 3HAYEHWE HWXKHEro TemnepaTypHOro npegena pacnpoCTpPaHeHUs MrameHu

(%) BbluMCNSIOT MO hopmyne

tH = IBCH -C ) (4.3)

roe fgen - 9KCNEpUMeHTanbHoe 3HadeHue TemnepaTtypsbl BCrbiwky, °C;
C - KoHcTaHTa, paBHasa 2°C, ecnu Ans pacyeTta WCMONb3YoT 3HaveHue fye B 3aKpbITOM TUrme, U

paBHas 8°C, ecrnv Ans pacyeTta UCMONb3YIT 3HaYeHne e B OTKPLITOM TUrme.

CpepnHsasa kBagpaTnyeckas norpelHocTs pacyeta no opmyne (L.3) He npeBbiwaeT 12°C.

Ll.2 Pacyet TemnepaTtypHbIX NpeaerioB pacnpocTpaHeHusi NilaMeHn ANisi CMecer XUAKOCTeMH,
npeacTaBnAKLWMX COO0OM pacTBOPbI

LI.2.1 Ecnu nsBecTHa 3aBUCMMOCTb AaBfIEHUsI HACbILLEHHOro Napa OT TeMnepaTypbl ANs KaXaoro n3

KOMMOHEHTOB CMecW, TO TeMnepaTypHblii mpeden pacnpocTpaHeHus nnamenu ans cmecu (fpey ), °C,
BbIYUCIIAIOT No oopmMyne

k
Elyixfl()“’ :1, (L.4)
rae k - YACHo KOMMOHEHTOB CMECH;
Yi- K09 PULMNEHT aKTUBHOCTUN I -FO KOMMOHEHTA;
X; - MOMbHbIE 40NN [ -r0 KOMMOHEHTA B XNaKon dase;
0.,9; ; ov =tnew T Cui; O =15 +Cyy, (U.5)

i, C 4i - KOHCTaHTbI ypaBHEHUS! AHTYaHa Anst i -ro KOMMOHEHTa;

T11i - TeMnepaTypHbIN Npeaen pacnpocTPaHEHWs NNaMeHn i -ro KoMrnoHeHTa, °C.
CpeaHsia kBagpaTunyeckasi MorpelHocTb pacdeTa coctaenseT 10°C AN HWXKHEro TemnepaTypHoro
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npegena n He npesBblllaeT 20°C ons BepxHero npeagena.
|_|..2.2 Ecnu HemseecTHa 3aBUCMMOCTb AaBMNEHUs HaCbIWEHHOro napa OT TemMnepartypbl XOTA Obl ons
OAHOro KOMMOHEHTA CMECU, TO HKHWUNI TeMﬂepaTyprlﬁ npenen pacnpocrtpaHeHuna nriamMmeHn and cMecu

(Zi.em ), °C, BbluMCNSIOT NO hopmyne

k _
$ v oxpl Muen AH
5 R(t,; +273) R(t

ucni

=1
+273) | )

H.CM
roe AH .. - MonbHas Tennota ucnapenust i -ro KOMMOHEHTa, KI/Morb;
fy1i - HYKHWIA TemnepaTypHbIi Npeaen pacnpocTpaHeHUst MaMeHn [ -ro KOMMNoHeHTa, °C.

3Hauenne AH .. / R MmoxeT 6bITb onpeaeneHo no nHTepnonsumoHHon popmyne (L1.7)
AH i/ R=-2918,6 +19,6 - (¢,yy; +273), 2 u.7)*

* dopMyna cooTBETCTBYET opuUriHany. - NpumeyaHue n3rotoBuTens 6asbl AaHHbIX.

roe feuni - TEMNEpaTypa KUneHus i-ro KoMnoHeHTa, °C.

CpenHaa kBagpaTmyeckas norpelwHocTb pacdeTta no gopmyne (LI.5) cocraenset 10°C.

Ll.3 PacyeT HMXHero TemmnepaTypHOro npegesia pacnpocTtpaHeHUsi nnameHu Ansa cmecen
roprYnX U HErOPHUUNX XKUAKOCTEN

Ecnun cmecb xupkocten npenctasnsietr cobor pacTBop, TO, WUCMOMb3ys U3BECTHYH 3aBUCUMOCTb
AaBreHNsl HacbILLEHHbIX NapoB OT TemrepaTypbl AN KaXk4oro Heroprodero KOMMOHEHTa, MOXHO paccymTaTb

HWXHUI TeMnepaTypHbIA Npeaen pacrnpocTpaHeHUsa nnameHy Ans cmecu (TH,CM) B rpagycax KenbBuHa no
dopmyne

1 1 i 1 1
_xiexp AH — —ijexp AH — =1

| Hen THi TH.CM Jj=1 Hew T, T, J (LI,8)

H H.CM

=

I

rae X;, Xj- MOMbHbIE AONN i -TO FOPKOYEro U J -ro HEeropoYero KOMMOHEHTOB B XMAKOI hase;

AH i, AHHCllj' MOMbHasi TennoTa WCnapeHus i-ro ropoyero U J -ro Heroplovero KOMMOHEHTa,
k[>x/monb;

Ti - HYKHUIA TeMnepaTypHbIi NpeAern pacnpocTPaHeHUs! MaMeHN i -fo FoproYero KOMMOHeHTa, K;

THj - YCMOBHbIN HVWKHWI TeMnepaTypHbI Npeden pacnpocTpaHeHUs MnameHn J -ro Heroproyero
KOMMOHEHTA, BbluMCNsieMbii No doopmyne

T, = B ~C,+273
A-=lg(py/y-1) ,

rne A, B, C4- KoHCTaHTbI ypaBHEHUst AHTyaHa Ans [JaHHOTO HEroprYEero KOMMOHEHTA;

(LL.9)

Po - atmoccepHoe agasneHue, klla;

Y - napameTp, xapakrepusylLwmnin gnermatuavpytoee Unm MHIMovpytoLlee BIMSIHUE HEroprodero
KOMMOHEHTa B NapoBon grase.

3HaueHuns 7 ans Hanbonee pacnpoCTpaHEHHbIX HEFOPHYNX KOMIMOHEHTOB NpMBeAeHbl B Tabnuvue L.2.
Tabnuua Ll.2

HavmeHoBaHue BellecTBa n
Bopa 1,23
TeTpaxnopmeTaH 4,80
1,1, 2-TpudtopTpmxnopataH 5,60
1, 2-AnbpomTeTpadTOopaTaH 21,30

CpenHsasa kBagpaTuyeckas norpeLlHocTb pacyeTa coctasnseT 10°C.
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Mpunoxexue LW
(pekomeHpyemoe)

dopma NpoToKosia UCNbITaHUN NO onpeaerieHno TeMnepaTypHbIX NpeaenoB pacnpocTpaHeHUs
nnamMeHu Nno NapoBO3AYLIHbIM CMeCcsM
(k pasgeny 27 HacTosLero ctaHgapTa)

(HaumeHosaHue opzaHu3auuu, 8bInonHsaruWel UucrnsimaHus)

Mpotokon N
onpepeneHusi TemnepaTtypHbIX NpeaenoB pacnpocTpaHeHUs niamMeHu No NapoBO3[YLWHLIM CMeCcAM
or"_ " r.

1. 3akasuuk (n3rotoBuTenb)

2. YcnoBusi B noMeLLeHun (TemnepaTtypa, °C; OTHocUTENbHasa BNaXHOCTb, %; aTMocdepHoe

JaBrneHue, MM pT.CT.)

3. UcnbiTaTensHoe n nameputensHoe obopyaoBaHue (3aBoACKOM HOMEpP, Mapka, CBUAETEeNbLCTBO

0 NoBepke, AnanasoH U3MEPEHUS, KIacc TOYHOCTMW, CPOK AENCTBUS)

4. HanmeHoBaHWe MeTOMKN UCTbITaHUI

5. HawmmeHoBaHue, coctaB u U3UKO-XMMUYECKME CBOWCTBA UCCNeayemon
KWOKOCTU

3KcnepmmeHTan bHble AaHHbI€E:

Homep ob6pasua Temnepatypa, °C MowHocTb PesynbTar OcobeHHocTH
Ons UcnblTaHus NCTOYHMKA UCMbITaHUSI Ha UCMbITaHWS
3axuranus, mOx BOCMIaMEHeHVEe

Kuagkon dpasbl | naposou dasbl

MpumeyvaHve
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BriBoA;:

WcnonHutenu:

damunua onepaTopa

HaumeHoBaHue naGopatopuu

Mpunoxexue LW
(pexkomeHgyemoe)

®dopma NpoToKosa UCMNbITaHUIW NO onpeaAereHUlo TeMnepaTypbl BCMbILWKU XXUOKOCTEN
(k pasgenam 28, 29, 30 HacTogwero cTaHgapTa)

(HaumeHosaHue opzaaHu3auuu, 8binonHsawWel ucrsimaHus)

Mpotokon N __
onpeaeneHsa TemnepaTypbl BCNbILWKWU XXUAKOCTEN

oT r.

1. 3akasuuk (n3rotoBuTenb)

2. Ycnosus B nomelleHnmn (Temnepartypa, °C; oTHoCMTenbHas BNaXHOCTb, Y%; atMocdepHoe

[aBrieHve, MM pT.CT.)

3. UcnbiTaTtensHoe n nameputensHoe o6opyaoBaHue (3aBOACKOM HOMEP, Mapka, CBUAETENbLCTBO

O noBepke, gnana3oH N3MepeHnd, Krnacc TO4HOCTHU, CPOK ﬂ,eVICTBVIF!)

4. HanmeHoBaHMe METOOMKN UCTIbITAHWIN

5. HawumeHoBaHuMe, cocTaB U (PU3MKO-XMMUYECKME CBOWCTBA UMCCregyemon
KUOKOCTU

3KcnepwmeHTan bHbl€ @HHbIE!

Homep ob6pasua | CkopocTb HarpeBaHusi | Temnepatypa PesynbTaT TemnepaTypa| OcobeHHOCTM
AN UcnbiTaHus o6pasua, °C/MuH ucnbiTanus, °C MCnbITaHWA Ha BCnbILKK, °C McnblTaHus
BCMbILLKY
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Mpumeyanue

t. =t +0,27(1013 - p) =

BbiBoa: ‘Ben BCII, CPEIH

WcnonHutenu:

damunua onepaTopa

HaumenosaHve nabopatopum

MpunoxeHue 3
(pexkomeHgyemoe)
(k pasgeny 29 HacTosLero ctaHgapTta)

MeTO,qu pacyeTa TeMmnepaTypbl BCNbIWKUA B OTKPbLITOM U 3aKPbITOM TUrIe
3.1 MeTtop pacueTta TemnepaTypbl BCNbIWKW UHANBUAYANIbHbLIX XXUAKOCTEN B OTKPLITOM TUrNE

3.1.1 Temnepatypy BCMbILWKA UHANBUAYANbHBLIX XWOKOCTEN B OTKPbITOM TUrne (fgen ), °C, MMmetoLwmx
HWKenepeuncrieHHble BUabl cBa3en (cM. Tabnuuy 3.1), BblMMCnAT no dopmyne

n
loen = Ao + Q) by + Z a;l; °.1)
i=2 ’
roe do- pasmMepHbI KO3 PULMEHT, paBHbIN MUHYC 73,14°C;

a) - 6e3pasmepHbIn kK03 ULMEHT, paBHbIn 0,659;

Lo - TEMMEpaTypa KUNeHns nccrnemyemon xugkoctu, °C;

a; - amnupunyeckne KoapdurumeHTsl, NpvBeaeHHble B Tabnuue 3.1;

/ /- KONNYECTBO CBA3E BUAA J B MoMekyre UCCreayeMon XMIKOCTH.
CpenHssa kBagpaTuyeckas NorpelHocTb pacyeta o coctaenseT 13°C.

Tabnuuya 3.1
Bug cessm a;, c
C-C -2,03
O -0,28
Cc=C 1,72
C—H 1,105
Cc-0 2,47
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C=0 11,66
C-N 14,15
C=N 12,13
C-S 2,09
C=S -11,91
C—F 3,33
o= 15,11
C-Br 19,40
C-Si -4,84
Si—-H 11,00
Si—Cl 10,07
N-H 5,83
O-H 23,90
S—H 5,64
P-O 3,27
P=0 9,64

90.1.2 [na HwkenepeyncrieHHbIX KacCoB BELLECTB TemnepaTypy BeChbiwkM, °C, BbIMUCASIOT NO
dopmyne
fyen =A+D -ty (3.2)
rae d , b - aMnupudeckne Ko3MUUMEHTLI, MpuBEdeHHble B Tabnuue 3.2 BMecTe CO cpeaHMMu
KBagpaTU4YECKMMM NMOrPeLLIHOCTAMM pacyeTa & .

Tabnuuya 3.2
Knacc BellecTtB KoadhpuumneHTbl 8,°C
a,°c b

AnkaHbl -73,22 0,659 15
CnvpThbl -41,69 0,652 1,4
AnNKUNaHUNuHsbI -21,94 0,533 2,0
KapboHoBbIe KUCTOTbI -43,57 0,708 2,2
AnknndeHonbl -38,42 0,623 1,4
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Apomatuyeckue yrnesogopoabl -67,83 0,665 3,0
Anbaernabl -74,76 0,813 1,5
BpomankaHbl -49,56 0,665 2,2
KeToHbI -52,69 0,643 1,9
XnopankaHbl -55,70 0,631 1,7

3.1.3 Ecnu ana uccrnenyemoi XuOKoCTV M3BEeCTHa 3aBUCUMOCTb AaBIEHWUS HacbILLEHHOro rnapa ot
TemnepaTyphbl, TO TemMnepaTypy BCMbILKM, °C, B OTKPLITOM TUME BbIMUCISIOT No hopmyne

Ag
lyoy = ——B——273
o chr{‘DOl3 ! (3.3)

roe Ag- KOHCTaHTa, ANs pacyeTa BCMbLILLIKM B OTKPLITOM Turfe paBHast 280 kMa-cm 2.clk;
Pgern - NApUumanbHoe AasneHve napa uccrnegyemMmon XXuakocT npu Temnepartype Benbilwkn, Kia;
Dy - koadpbuLmeHT audbpysum napa B Bosayxe, 104 m2/c;
B- CTEXNOMETPUYECKN KO3 ULMEHT KMCNOPOda B peakunn ropeHns, onpeaensieMbli no oopmyrne
B=mc+mg+0,25 -(my—myx)—05-mg+2.5 -mp, (3.4)
rae Mc, Mg, my, My, Mg, Mp-4nucno atoMoOB COOTBETCTBEHHO Yrnepoaa, cepbl, Bogopoaa, ranovaa,
Kncnopoga u pocdopa B MOMeEKyne XnakocTy.

CpenHaa kBagpaTuyeckasa NorpeLHocTb pacyeta coctaBnset 13°C.
3.2 MeTop pacueTa Temnepatypbl BCMbIWKN CMeCel roploUmx XKUAKOCTEN B 3aKPbITOM TUrne

3.2.1 Temnepatypy BCMbILLIKA CMECen roproumnx uakocten (fuen.cm ), °C, BIYMCIAIOT MO dhopmMyne

ix‘ exp AH yeni _ AH ;e -1
57 Rty +273) R(tye +273) | (3.5)"

roe X;- MorfbHasa aons i -ro KOMMOHEHTa B XWUAKOW dhase;
AH ,...i - MonbHas Tennota NCnapeHus I -ro KOMNoHeHTa, K[>x/Mornb;

L gons - TEMMEpATYpPa BCMbILWKA  -FO KOMMOHEHTa, °C;
R - yHMBepcanbHasi ra3oBasi MOCTOsIHHas.

* dopmMyna M 3KCNMKauusi K HEW COOTBETCTBYIOT opuruHany. - [pumMeyaHve marotoButensi Gasbl
[AaHHbIX.

3HayeHune AHHCH; / R MmoxeT BbITb BbIMMCIIEHO MO WHTEPNOnsUNOHHON dhopmyrne
AH i/ R=-2918,6 +19,6 - (¢, +273), (3.6)

KHIIZ

roe fxuni - TEMNEpaTypa KUneHus i-ro KomMnoHeHTa, °C.

CpenHsasa kBagpaTnyeckas norpewHocTe pacyeTa no opmyne (3.5) coctaensiet 9°C.

9.2.2 Ecnn ansi KOMMOHEHTOB CMECWU W3BECTHA 3aBUCUMOCTb [aBfiEHUs] HACbLILLEHHOro napa oT
Temnepatypbl, TO TeMnepaTypy BCMbILLKA CMECU BbIYMCAAOT No hopmyne

k .
Z[x-lO”’(l642—®-)/(1642—G)CM-)] =1
r 1 I ! , (37)
a. = BI(G)CMi 76[)

rae i O; ;

O; = tyeni + Cai;

@cm' =lpemenm T CA:' ,
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B;, C ;- koHCTaHTbl ypaBHEHUs! AHTYaHa ANs i -ro KOMMOHEHTA.

CpepHsas kBagpaTnyeckas norpelHocTs pacyeTa no dopmyrie (3.7) coctaenseT 11°C.
0.2.3 Temnepatypy BCMNbIWKA OWHApHbLIX CMECEW >KMOKOCTEMW, MpuHagnexawmx ogHoMy
rOMOJSIOrM4EeCKOMY pPsiAY, BbIYUCTIAIOT No oopmyrie

lyemom = fuen + ALY+ (m — D(x)"1, (3.8)

r
roe fgen - TEeMNepaTypa BCrMbILWKW NErKOKUMALLEro KOMMOoHeHTa, °C;
A - romorornyeckasi pasHocTb No TeMnepaTtype BCMbILKN B paccmaTpuaeMoM psagy, °C;
X - MaccoBas [0NS BbICOKOKUNALLLErO KOMMOHEHTa B Xnakon dase;
M - pa3HOCTb MeXAY YMCIOM YrNepOoaHbIX aTOMOB KOMMNOHEHTOB CMeCH;
X' - KOO PULMEHT, YUUTLIBAIOLLMIA HENIMHENHBIN XapaKTep 3aBUCUMOCTU fpen OT X .
Ecnn X Gonblwe unu paseH 0,5, 7o x' npuHMMaem paBHbiM 2 X -1, ecn X MeHbwe 0,5, TO
X' npuHMMaem pasHbim 0.
®opwmyna (3.8) npymeHMma 4518 roMONOrM4ecknx psaoB H-CnMpToB 1 CROXHBLIX 3UPOB HOPMarbHOro
CTPOEHMS.
CpefHaa kBagpaTmyeckas NorpelHocTb pacdeTta coctasnseT 2°C.
Mpunoxexue KO
(pexomeHgyemoe)
(k pasgeny 30 HacTosLWero cTaHgapTa)

MeToAabl pacyeTa TeMmnepaTtypbl BCNbIWKUA U TeMNepaTypbl BoCnlaMeHeHUss MHOuBuayanbHbIX
XNOKOCTEN B OTKPbLITOM TUIIE

H0.1 TemnepaTypy BCMbILWKA MHAUBMAOYANbHBIX XUOKOCTER B OTKPbITOM TUMMe (fpen ), °C, MMelowmx

HWKenepeyncrieHHble Buabl cBasen (cm. Tabnuuy K0.1), BeldmncnaoT no dopmyne
n

foen = Ao+ Aty + 2. a;l; (t0.1)
=2 '

roe do- pasMepHbI KO3 PULMEHT, paBHbIN MUHYC 73°C;
a) - 6e3pasmepHbIn kK03 durLMeEHT, paBHbin 0,409;
Lonm - TEMMEpaTypa KUNeHns ncerenyemon xugkoctu, °C;

a; - aMmnupuyeckne KoapdurumeHTsl, NpuBeaeHHble B Tabnuue H0.1;

/ /- KONNYECTBO CBA3EN Buaa J B MOMeKyne nccrneayemMomn XnaKkocTu.

Tabnuuya HO.1

Bug cessm a;, c
c-C 3,63
O 6,48
C=C -4,18
C-H 0,35
C-0 4,62
C=0 25,36
C-N -7,03
C-S 14,86
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Si—-H -4,58
—SiCly 50,49
O-H 44,29
S—-H 10,75
P—O 22,23
P=0 -9,86
N-H 18,15

CpefHaa kBagpaTuyeckasa NorpeLHocTb pacyeta coctasnset 10°C.
KO.2 Ecnn gna vccnegyemon XugkocTu U3BEeCTHa 3aBUCMMOCTb AaBrfieHMst HacCbILWEHHOro napa oT
TemnepaTypbl, TO TemnepaTtypy BCnblwkK, °C, B OTKPLITOM TUrMEe BbIYMCASIOT NO hopMyre

AB
lyen =——————273
¢ chnDOB ’ (t0.2)

rne Ap- koHcTaHTa, Ana pacyeTa BCMbILLIKKA B OTKPLITOM TUrne paeHas 427 kla-cm 2.clk;
Ppen - NApUManbHOe AaBneHne napa uccrneayemon XULKocTu Npu Temnepartype BCnbiwkm, Kla;
Dy - koacbpuumeHT anddysum napa B Boaayxe, 104 m2/c;
B - CTEXNOMETPUYECKN KOS ULIMEHT KNCNOPOaa B peakumn ropeHuns, onpeaensieMmbli no oopmyrne
B =mc +mg+0,25(my —my ) —0,5mg + 2,5mp | (H0.3)
roe Mc, Mg, my, My, Mg, Mp - yucrno aToMOB COOTBETCTBEHHO yrnepona, cepbl, BOOoopoAa, ranovaa,
Kncnopoga u pocdopa B MOMEKYe XUAKOCTU.

CpegHsasa kBagpaTuyeckasa NorpeLHocTb pacyeta coctaBnset 13°C.
MeToabl pacyeta TemnepaTypbl BOCNilaMeHeHUsA XXUAKOCTEN B OTKPbLITOM TUrne

0.3 TemnepaTypy BoOCMnameHeHWs WHAMBUAOYanbHbIX UAKocTel B oTkpbiToM Tume ( fpen ), °C,

UMELLMX HMKenepevncrieHHble Buabl cBasen (cM. Tabnuuy K0.2), BblMncnaT no dopmyne
n

laen =0+t + Z al; (10.4)
J=2 ’
roe dp- pasmepHbIn KOIMULMEHT, paBHbI MUHYC 47,78°C;
d| - 6espa3mepHbIn KO3 PULMEHT, paBHbIn 0,882;
leun - TEMMNEpPATYpPa KUNEHUA Uccreayemon XugkocTu, °C;

a; - amnumpudeckue KoapduLneHTsI, NpueeaeHHble B Tabnuue H0.2;

/ j - KONNYeCTBO CBA3el Buaa J B Monekyne uccrneayemoi XKuaKkocTy.
Tabnuua KO.2

Bua ceasm a; -c
c-C 0,027
O -2,069

Cc=C -8,980
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C-H -2,118
Cc-0O -0,111
C=0 -0,826
C-N -5,876
O-H 8,216
N-H -0,261

CpeaHsa kBagpaTuyeckas norpelHocTb pacdeTa coctasnset 5°C.
0.4 Ecnu n3BecTHa 3aBUCUMOCTb AaBMNEHNs HACbILEHHbIX NapoB OT TemnepaTtypbl, TO TeMnepaTypy

BocnnameHeHusi, °C, nHaMBUAYyanbHbIX XugkocTen, coctoswmx m3 atomos C, H, O, N, BbluucnsoT no
dopmyne

AE
loen =—— ~ 5~ 273
° pnoanOB ! (+O5)

roe Ap - koHcTaHTa, paBHas 453 kfacm 2 -c ! K (ans cocopopranuueckux Beijects Ay =1333
kMa-cm2-c~! -K);
Procn - NapuuanbHoe AaBneHne napa Uccreayemon XakocTu Npu TeMnepaTtype Benbilku, Kia;
Dy - koacbdpuumeHT andbdyaum napa B Bosayxe, 104 m2/c;
B - cTexvomeTpuyeckuin KO3MULIMEHT KUCIIOPOAA B PeakLyn ropeHusi, onpeaensiemblii no hopmyne
K);
) B =mc+mg+0,25(my —my ) —0,5mg + 2,5mp | (t0.6)

roe Mo, Mg, My, My, Mg, Mp - 4ucno aToMOB COOTBETCTBEHHO yriiepoaa, cepbl, Bogopoaa, ranovga,
Kncnopoga u pocdopa B MOMEKYe XUAKOCTU.
CpenHsasa kBagpaTmyeckas NorpelHoCcTb pacdeTa coctasnseT 6°C.
KO.5 Temnepatypy BOCMNaMeHeHUs1 anudaTtMyecknx CrUPTOB N CIIOXKHbIX 3PUPOB BbIMUCHAAOT MO
dopmyne
tn +273

KHII

1+ K (g +273) (0.7)

roe K - SMOMprUyecKknii Ko OULMEHT, paBHbIN 6:10~4 ans CNNpPTOB " 710~ Ons cnoXHbIX achmpos.

CpengHsasa kBagpaTudeckasi MOrpelwHocTb pacyveTta coctaBnseTr 2°C - ana cnvpTtoB n 4°C - gns
CNOXHbIX 3MpPOB.

tBOCH

Mpunoxexne A
(pekomeHgyemoe)

dopma NpoTOoKosa UCNbITaHWI NO onpegeneHuio TemnepaTypbl cCaMOBOCNIaMeHEHUsA Fra3oB U
XXugkocrten
(k pasgeny 31 HacTosLero ctaHgapTa)

(HaumeroesaHue opaaHu3sayuu, 8bInoaHAWed UCbIMaHUs)

MpoTtokon N
onpeaeneHsa TemnepaTtypbl CaMmOBOCNIIaMEHEeHNA ra3oB U XXUOKOCTEN
"

oT r.
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1. 3akas4uk (M3roToBUTENb)

2. YcnoBus B nomMelleHnmn (Temnepatypa, °C; oTHocuTenbHas BNaxXHOCTb, %; aTMocdepHoe

JaBreHue, MM pT.CT.)

3. UcnbiTatensHoe 1 nameputenbHoe oGopyaoBaHue (3aBOACKOV HOMEP, Mapka, CBUAETENbCTBO

O NoBepkKe, gnanasoH naMmepeHud, Krnacc TO4HOCTU, CpoK ,EleIZCTBI/Iﬂ)

4. HanveHoBaHMe METOAMKM UCTbITAHWUI

5. HanmeHoBaHue, cocTtaB 1 h13nKo-XMMUYECKMe CBONCTBA UCCNEeQYEMON XXMUOKOCTH

3KcnepmmeHTan bHbl€ AaHHbIE:

Homep npobbi|  KonnuecTtso TemnepaTtypa konbsl, °C | TemnepaTypa Mepuog PesynbtaT
BellecTBa BellecTBa B ucnbitaHus, °C WHOYKUMK, C | ncnblTaHus

npobe, cm? (r)

BEepX |cepeouHa| HW3

MpumeyvaHne

BbiBoa:

VicnonHuTenu:

damunusa onepartopa

HavmeHoBaHue natopaTtopumn

Mpunoxexwne 1
(pekomeHpyemoe)
(k pasgeny 33 HacTosLWero cTaHaapTa)

MeToa akcnepuMeHTanbHOro onpeaeneHus rnokasarenen B3pbiBa HecTaLMOHapHbIX a3poB3Becel B
YKPYNHEeHHOM B3pbIBHOM Kamepe
M.1.1 OCHOBHbIe NONOXeHUsi
Hactoswmn wmeton npegHasHadeH [Onsi  9KCMEPUMEHTANbHOrO  onpefeneHus  nokasaTternen
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NOXapoB3pPbIBOONACHOCTU HEeCTaLMOHApHbLIX a3poB3BECeil - HWKHEro KOHLEeHTpaLMOHHOro npegena
pacnpocTpaHeHust nnamern (HKMP), MakcumanbHoro AaBnenust BapbiBa (finax ), MakCUMarnbHOM CKopocTu

HapacTanus pgaenewust B3pbiea (dP/dt)na. , wHaoekca B3pbiBonoxapoonacHoctn nbineit ( Ky ),

HOpMarbHOIl ckopocTu pacnpocTpaHeHus nnamern (U, ), MMHMManbHOro B3pbIBOONACHOMO CoaepXaHus
Kucriopoga npu pasbaeneHun MNbineBo3gyLIHON cmeck rasom-cnermatmudatopom (MBCK) n muHumanbHom

chnermatusmpyroLLeit koHLeHTpauum dnermatusartopa ( Py ).

[aHHbIN MeTof He pacnpoCTpaHAEeTCs Ha B3pbiBYaThIE N paAnoakTUBHbIE BELLECTBA U MaTepuansl.

M.1.2 O6BLEKT ucnbIiTaHUMN

ObbekTamn MCNbITAHUA SABMAOTCA OUCTEPCHble TBepAble BeLlecTBa U Martepuanbl, npolleglive
TEXHUYECKUIN KOHTPOIb NPeanpuUaTUS-U3roTOBUTENS.

ConpoBoguTenbHas OOKYMEHTauus OOSKHA codepXaTb AaHHble TeXHMYECKOrOo KOHTpomnsi obbekTa
ncnbiTaHWi U Mepbl 6e3onacHoCTK Npu paboTe ¢ HUM.

M.1.3 MeTtoa ucnbiTaHMn

Mpu onpegenerun HKMP, Frax , (dP/dt)pa v K HaBecka uccnepyemoro BelyecTsa,

nomelleHHas B dopkamepy, BMPbLICKMBAETCS MMMYNbCOM ©KaToro BO3gyxa B NpeaBapuTeribHO
BakyyMUpPOBaHHYI0 peakuuoHHyto kamepy. C 3agaHHOW Ha nynbTe ynpaBneHus 3adepXXKon 3axuraHus
cpabaTbiBaeT MUPOTEXHUYECKUA MCTOYHUK 3aXUraHus, UHULUMPYIOLWLMIA BOCTNNaMEHEHNE MbiNeBO3AYLLHON
cMecn. CurHanbl C 4aTYMKOB JaBIEeHNs], YCTaHOBIIEHHBIX Ha peakUMOHHOM KaMepe 1 pecuBepe, NoCcTynatoT B
cuUcTeMy perucTpauum nynbta ynpasneHus. [oBTOpSIOT OnbiThl C HABECKaMX pa3HON Macchbl A4S NONy4YeHns
3aBMCMMOCTEN [aBfeHUs MPOAYKTOB TOPEeHUMs W CKOPOCTM HapacTaHus OaBreHus OT KOHLEeHTpauuu
nccnegyeMoro BellecTsa B NblNeBo3ayLLHON cMecu. KoHLEeHTpauus aspoB3BECK paBHA OTHOLLEHMWIO Maccehbl
HaBecku K 06 bemy peakLUOHHOWN Kamepbl.

Mpu onpepeneHnn MBCK n @¢ B kamepe u pecuBepe npeaBapuTenbHO MO MapuuvanbHbIM

OaBNeHMsSM TOTOBMTCS rasoBas CMecb nNyTeM pas3baBneHus Bo3gyxa rasom-griermaTv3aTtopom.
MpuroToBNeHHas B peakUMOHHOW Kamepe W pecuBepe ra3oBasi CMECb KOHTPONMPYETCs aHanm3aTopoMm
kucriopoga. B dopkamepy nomelaetcs ontumarnbHas HaBecka uccrneayemoro BelecTBa v Npou3BoanTCS
cepvsi OMbITOB MpPU PasfUYHOM KOHLIEHTpaUMW Kucropoda B ra3oBO34YLLIHOW cpede AN MNonydeHus
3aBMCUMOCTU AaBMNEHUS NPOAYKTOB MOPEHMS OT KOHLIEHTpaLMK K1crnopoaa.

MN.1.4 UcnbiTaTtensHoe obopyaoBaHue

OkcnepuMeHTanbHOe onpeaeneHne nokasaTenen NoXxapoB3pbIBOONACHOCTM MNblNEBO3AYLLUHbIX CMecein
NPOBOAMTCS Ha YCTAHOBKE, CXeMa KOTOpOM NpuBoanTcst Ha pucyHke 1M.1.1.

M.1.4.1 PeakumoHHasa kamepa umeeT OpMy BHYTPEHHEro obbema, Onm3kytd K cdepuyeckon, ¢
OTHOLLEHMEM MaKCUManbHOro rabaputHoro pasmepa K MmHMManbHoMy He Gonee 1,3 1M paccuyMTaHHas Ha

pabouyee gasneHune 1 Mla. Bmectumoctb kamepbl (20,0+2,5) om3 . Kamepa cHabxeHa wiTyuepamu ons ee

BakyyMUPOBaHWs!, NoAa4Yn rasoBbiX KOMMOHEHTOB, BMpbICKA HABECKM, NMOACOEAMHEHUS AaTYMKa OABNEHUS U
3NEKTPOAOB UCTOMHUKA 3aXKUraHUs.

M.1.4.2 Cuncrtema pacnbifieHnss UCCcrieqyemoro BeELLEeCTBa, pacCcyuMTaHHasi Ha gaenenne 1 Mlla,
COCTOUT U13:

- pecuBepa BMecTuMmocTbio (0,7+0,2) am 3 cHabBxeHHoro wTyuepamu Ans nogadn rasoBblX

KOMMOHEHTOB M NOACOeAVHEHNS AaTumKa OABINEHUS;
- BEHTWNS MeMOpaHHOro C 3MeKTPOMarHWTHLIM MPUBOAOM, OOecrneyvMBaloLero UMMyNbC CXaToro
Bo3gyxa gnurensHocTeio (0,10+0,01) c;

- dopkamepbl BMectumocTbio (0,20+0,01) gm 3 B KOTOpyto mnomeLjatoT obpasel mnccrieqyemoro
BELLLEeCTBa;

- obpaTHOro KnanaHa, BMOHTMPOBAHHOIO B HYXKHUN LUTYLIEP PEAKLUMOHHON KaMepb;

- KOHyCHoro pacnbeimtenst guametpom (30+1) MM, yCTaHOBMEHHOIO B HWKHEW YacTW peakLUOHHOW
Kamepbl Ha BbicoTe (15+1) MMm.

OO6was pnuHa TpakTa pecuBep-kamepa JoimkHa coctaensaTte (0,6+0,1) M, yCroBHbIA AnamMeTp
npoxoga TpybonpoBOAOB M apmaTypbl 4OIMKeH cocTaenaTtb (15,041,0) mm.

M1.1.4.3 Cuctema rasonpuroToBneHuns, paccumMtaHHas Ha paboyvee gasneHuve oo 1,2 Mlla, cocTouT u1a:

- MaHOMeTpoB ¢ npeaenamn nameperna ot 0,1 go 2,5 MlNa ons KOHTpoNsa AaBneHus B pecuesepe, oT
0,1 no 1,0 MINa ons KOHTpPONA JaBNeHNsa B KaMepe U BakyyMMmeTpa ¢ npegenamu nsmepeHus ot 0 4o MUHyC
100 «IMa, knacc To4HocTu npubopos 0,4;

- MeHbIX TPybGONpoBOAOB € ycroBHbIM npoxodom (0,6+0,1) mwm;

- BEHTWIEN C YCINOBHBIM NPOXOAOM HE MEHee 4 MM;

- BaKyyMHOr0 Hacoca, obecneymBatoLLero cosgaHvue ocratovHoro gaenenus go 10 kla.
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1 - peakunoHHas Kamepa; 2 - ICTOYHUK 3axuranus; 3 - 4aT4vkun gasrnenus; 4 - MaHoMeTpsbl; 5 - 6rok
yrnpaBreHns u perncTpaumm; 6 - BakyymMmeTp; 7 - BaKyyMHbIN HAcoc; 8 - rasoaHanuaaTtop; 9 - pecusep; 10 -
BEHTUITb MEMOPAHHBIN C SNEKTPOMarHUTHbIM NprMBogoM; 11 - dopkamepa; 12 - o6paTHbIN KnanaH
PucyHok I1.1.1 - Cxema ycTaHOBKM ANs onpeferneHnst nokasaTtenen noxapoB3pbiBOONACHOCTH
NbINEeBO3AYLUHbIX CMeCcen

M.1.4.4 V\cTOYHMK 3aXknraHus npencraBnsieT NUMPOTEXHUYECKUI 3apsid C 3anacoM 3Heprumn 2,5 k[x.
[nsa ero npurotoBneHMs CMeLLNBalOT MenKogucrnepcHble NOPOLLUKM LMPKOHUS, HUTpaTa Gapumsa n nepokcuaa
Oapus B cooTHoweHnn 4:3:3 n obwem konmyectee 0,6 r. [Ins NpurotToBneHns ICTOYHMKA 3aXKUraHnsi MOXXHO
TaKKke CMeLMnBaTb MEeNKoAUCNEepCHble MOPOLLKU artoMUHUA U nepekucn Oapus B cooTHoweHun 1:9,4 n
obwem konuvectee 1,0 r. MNupoTexHMYecknin 3apsg 3akpenssdeTcsl Ha SMeKTpogax B reomMeTpuyeckom
LeHTpe kamepbl. NHUMUMMpOBaHME WMCTOYHMKA 3axuraHus ocyuiectensietcs 4vepes 0,11 ¢ nocne Hadvana
pacnblfieHNs uccreqyemMoro BellecTsa.

M.1.4.5 Cucrema perucTpaumMm AaBfeHuMsi B3pbiBa, COCTOsSWAs W3 [OaTYMKOB  OaBNEHUs,
MOAKIMIYaEMbIX K peakLMOHHOW Kamepe U pecuBepy, N BTOPUYHbIX NPUOOPOB C MOrpeLLHOCTBI0 N3MEepEeHs
He 6onee 10%. Bpems peakunm cuctembl perctpaunn gaBneHns B3pbiBa Ha NPAMOYTOfbHbBIN UMMYNbC He
JomkHo npesblwatbe 0,1 mc. Cuctema umdpoBOM 3anvMcyM OaBMAEHUS MPOAYKTOB TOPEHUs aspoB3BECU
PErMcTpUpyeT CUrHan ¢ gatyvka aBrieHusl Yepes paBHble NPOMEXYTKU BpeMeHu, coctasnstowme ot 0,3 oo
1,2 mc.

M1.1.4.6 MazoaHanm3aTop ANSA KOHTPONS COAEPKaHUS KMCIOpoaa B peakLMOHHOW Kamepe U pecusepe
C AvanasoHom wuamepeHus ot 0 go 21% o6. v npegenoM [OMNyckaemMonW OCHOBHOW MpUBELEHHOMN
norpeLuHocTn He 6onee 2,0%.

M.1.4.7 Bnok ynpaenenusi, obecneuvBalowmin cpabaTbiBaHWe B 3adaHHOW MOCHeqoBaTeNbHOCTU
BaKyyMHOIO Hacoca, CUCTEMbI PACMbINIEHUS, UCTOYHUKA 3aXKMraHUs Y CUCTEMbI PErMcTpaumm.

I1.1.4.8 Becbl nabopatopHble ¢ npeaenammn namepermsi ot 0 go 1000 r, knacc TOYHOCTH 4.

M.1.5 O6pasybl oNA UcNbiTaHUN

M.1.5.1 OT160p 06pasuoB AUCMEPCHbIX BELLECTB M MarTepuarnoB Ofisi NPOBEAEHUs UCMbITaHUR
NpoM3BOAMTCSA B COOTBETCTBMU C TPEOOBAHUAMN HOPMATMBHOW JOKYMEHTALMUM HA KOHKPETHBIN obpaseL.

M.1.5.2 O6pasubl, NpeaHasHadeHHble AN WUCMbITAHUA, OOIDKHblI XPaHUTbLCS B COOTBETCTBUMM C
TpeboBaHMAMM HOPMATUBHOWM AOKYMEHTALMM HA KOHKPETHLIN obpa3seL.

1.1.6 NMoagroToBKa K UCNbITAHUAM

M1.1.6.1 YcTtaHaBnNuBaT COOTBETCTBME UCCNENYEMOro BellleCcTBa NacnopTHbIM JaHHbIM.

M1.1.6.2 Wccnegyemble BellecTBa MOABEPraloT pacceBy: MPUM UCMbITAHMM UCMOMb3YHT obpasubl C
pasmepamu Yactul meHee 50 MkM ana meTtannos u meHee 100 MKM ANS Apyrux BeLLecTs.

1.1.6.3 TpoBepsOT pPeakUMOHHYI0 KaMepy M pecuMBep Ha repMeTUHHOCTb MyTEM Modayn CxXatoro
Bo3ayxa fo aaeneHus He MmeHee 900 kla B kamepe n He meHee 1200 klMa B pecuBepe. Kamepa u pecusep
CUYUTalOTCA repMeTUYHbIMUK, ecriv B TedeHue 60 ¢ gaBneHne ynano meHee 4em Ha 50 klla.

I1.1.6.4 KanubpyloT KaHanbl peructpaunm SaBrneHus B peCUBEPE U KaMepe.
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M.1.6.5 KannbpyloT KaHan pernctpaummn KOHLEHTpaLMM Kucnopoaa.
M.1.6.6 Moa6upaloT HayanbHoe AaBneHne B peakumoHHoN kamepe Iy, (kMa) u HayanbHoe paboyee

AaBlrieHne B pecuBepe F;;)o (KI'Ia), Npn KOTOPbIX MOC/e XONoCTOoro onbiTa (cpa6aTb|BaeT TOJITIbKO CuUcCTemMa
pacnbifieHnda; HaBeCKa B q)opKamepe N UCTOYHUK 3aXXUTraHUA OTcyTCTByI'OT) B peaKLLI/IOHHOﬁ Kamepe

ycTaHaBNnMBaeTCs AaBreHne, oTnnyaroleecss ot atMocdepHoro £, He Gonee yem Ha 10 kMa. Mpu atom
YYUTBIBAKOT COOTHOLLEHME (Pa —P,'m) V. npubnuantensHo paBHO (%0 - Pa) Vp, roe Viw Vp - 0obbeM
peaKLMOHHON Kamepbl W pecsBepa COOTBETCTBEHHO, AMS . MMpu HOPManbHOM (PYHKLMOHMPOBAHUM Y3MOB
yCTaHOBKW HauyanbHOe JaBneHue B peakuuoHHon kamepe Py, coctaBnsieT ot 50 go 85 klMa, a pabouee

[aBneHue B pecmsepe F})o coctaenset oT 900 go 1200 «lMa.
M.1.6.7 MpurogHocTb ycTaHOBKM K paboTe npoepsitoT no nukonoguto (FTOCT 22226), nokasaTtenu
B3pblBa KOTOPOro [OMXKHbl ObiTb paBHbI: MakcumanbHoe [faBrieHne B3pbiBa (755+60) kla, wHAOEekc

B3pbIBONOXapoonacHocTu (146+36) 10° M-Tla/c, HWKHWII KOHLIEHTPALIMOHHBLIA Mpeaen pacnpocTpaHeHus

nnamenu (42+8) r/m 3 | MUHUManbHoe B3pblBOONAcHoe coaepxxaHue kucnopopa (10,2+0,5)% o0.
M.1.7 NMpoBeaeHne ucnbiTaHU M 06paboTka pe3ynbLTaToB

M.1.7.1 Onpepenenue HKMP, Prax, (dP/dt) .y, Ky v MBCK.

I1.1.7.2 3akpennsioT Ha aneKTpogax UCTOYHUKA 3aXUraHus NMMPOTEXHUYECKMI 3apsag,.

M.1.7.3 FepMeTU3NPYIOT PeaKkLMOHHYHO Kamepy.

M.1.7.4 B cdopkamepy nomMeLLaloT HaBECKYy UCCregyemMoro BellecTBa, B3BELUEHHY C MOrpeLlHOCTbO
He 6onee 0,01 .

M.1.7.5 NopgatoT B pecrBep BO3aAyx 40 paboyero gaBneHuns.

I1.1.7.6 BakyymupyloT peakLMOHHYIO0 KaMepy, pacnbinsaoT obpasel, 1 BKINHOYaT UCTOYHUK 3aXKnraHus,
OUKCUPYS U3MEHEHWE AaBrneHns B peakLMOHHOW Kamepe U KOHEYHOe JaBrieHne B pecuBepe.

M.1.7.7 CtpaBnunBaloT M3OLITOYHOE AaBreHNe, OTKPbIBAIOT KPbILIKY KaMepbl U NPOBOAAT C MOMOLLbIO
Mblfiecoca YMCTKY KaMepbl.

M.1.7.8 lMpoBogaT cepuio 3KCNMEPUMEHTOB C pPa3HbIMW HaBeckamu MCCneagyemoro BelwecTBa ans
Nony4YeHnss 3aBUCUMOCTW OaBfeHUs B3pbiBa OT KOHUEHTpauuu nbinu. PekomeHgyemas nepBoHadanbHasi

Macca HaBeCKM COOTBETCTBYET KOHLUeHTpauun B3secn 500 r/m3, macca Kaxkgon nocneaywowen 6onblien
HaBeCKM OTnMyaeTcsa oT npegblgywien Ha 250 r/m3 . Macca Kakgon nocriegyrowlen HaBeckn meHblen 500

r’m 3 otnuuaetcs ot npegbiaywen Ha 50%. [nsa onpegeneHnsi MakCMMarbHOro OaBfEeHUs B3pbiBa U

MaKCMMaribHOM CKOPOCTU ero HapacTaHusl NpoBOAAT ABE AOMNOMHUTENbHbIE CEPUN SKCTIEPUMEHTOB Ha Tpex
pasnuyHbIX HaBeckax B obnactu HambonbLUMX 3HAYEHUN OaBNEHUSA B3pbiBa, OMNpPeAerieHHOW B MepBow
cepun. [Ona onpegeneHusi HWKHEro  KOHLEHTPALMOHHOro npedena  pacrnpoCTpaHeHusi  nrnameHu

pPEKOMEHAYEMbIN Lar U3MeHeHUst KOHLEeHTpauun coctaBnsaeT 50 /M3 - B obnactu KOHLIEHTpaUUn MeHee

250 r/M3 120 /M3 - B 0BnacTu KoHLEHTpaLmit MeHee 100 r/m3 .
M.1.7.9 TNpwn onpegeneHnn MWHUMANbHOTO B3PbLIBOOMACHOIO COAEPXKaHUSA Kucnopoda rOTOBAT
rasoByld CMECb 3aaHHOIO COCTaBa OTAENbHO B pPECcMBEpPE M PEaKUMOHHOM kamepe Mo napumarbHbIM

[aBreHnssM KOMMOHEHTOB (JDK ), BblMUCIAEMbIM MO chopmyne
Fe = Fow - ¢ - 0,01, (N.1.1)
roe PCM - obLLee faBneHune rasoBon cmecw, Klla;

(i - KOHLEHTPaLMSA 3agaBaeMoro KOMNoHeHTa cmecu, % o0.

1.1.7.10 TMpoBOAAT KOHTPOSIb MPaBUIBHOCTU MPUrOTOBIIEHNST CMECU B pPeaKkLMOHHOM Kamepe W
pecuBepe C MOMOLLbIO aHanua3aTtopa kucrnopoga. Pasnuume KOHUeHTpauum Kucriopoga B peakLUOHHOW
Kamepe 1 pecmBepe He SOMmKHO npeBbiwaTb 0,5% 06.

M.1.7.11 MNMpoBogAT cepuio SKCMNEPUMEHTOB NPU MOCTOAHHOW KOHLIEHTpaLuMn B3Becu C|, OTBeYaloLlen
MaKCMMaribHOMY 3HayeHMI0 AaBIEHWst B3pbiBa a3pOB3BECU Mpu cogepXaHum kucnopoga 21% o6., ons

Mofny4yeHnss 3aBUCUMOCTM [aBIEeHWst B3pbiBa OT KOHLIEHTpaLMU KUCNopoda CK . PexkomeHngyemas
nepBoHavarnibHas KOHLEHTpauus Kucnopoga B rasoBolt cmeck coctaBnsieT 10% o06. LWar mnsameHeHus
KOHLIeHTpauun B obracty aaesneHui B3pbiea okono 100 klMa He gormkeH npeBblwaTth 1% 06. [Nocne kaxaoro
onbiTa MNPOBOAWUTCS MNPOAYBKA CUCTEMbI ra3oMNpuUroToBreHMs Bo3gyxoM. OnpenenstoT  3HaveHue
KOHLIEHTpauun Kncropoaa CK| , cooTBeTcTBYyOLWee aasneHuto 100 klNa Ha ynomMsiHYTON Bbille 3aBMCMMOCTU
METOAOM, aHamnornyHbeiM uanoxeHHomy B [1.1.7.17. Tlocne aToro aHanorMyHbiM o6pa3om NpoBOAAT
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[IOMONHUTENBHYIO CEpPUI0 SKCTIEPUMEHTOB C YMEHbLUEHHON KOHUeHTpaumeln asposssecn ¢ = Cy /21,

CTPOSAT COOTBETCTBYIOLLYIO 3aBMCUMOCTb 1 ONpeaenstoT Ans Hee 3HauYeHue KOHUEeHTpaLmm kucnopoaa C K2 s
cooTBeTcTBYtoLee aasneHuto 100 klMa.
M.1.7.12 Mo pe3ynbTataM €4UHUYHOTO UCMbITAHUSA ONPEeAEnsoT HanbonbLlee 3Ha4YeHNe N36bITOYHOTO

AaBrieHnss B3pbiBa (%3]3 ), CKOpOCTM €ro HapacTaHus (dP/ df)sgp W KOHUEHTpauuio uccregyemoro
BellecTBa BO B3BecU (Cy ) Mo chopMmynam:
Ps— B
}';3 =]0153( M 1/1.3.)
P ) , (M.1.2)
roe %ap - n36bITOYHOE AaBMNeHNe B3pPbIBa;

P\ - makcumanbHoe abconioTHoe AaBneHne no rpacuky 3aBUCUMOCTU AABMEHNst P B peaKLMOHHO
Kamepe OT BpeMeHU B eAUHUYHOM UCMbITaHuu, kMa;

Ri3. - MakcumanbHoe aBComnioTHOe [aBneHue no rpaduky 3aBUCUMOCTU [AaBneHuss P B

peaKLI,MOHHOIZ Kamepe OT BpeMeHu B eAWHUYHOM WCNbiTaHWW, Korga OTCYTCTBYET HaBeCKa nMbifik, HO
Cp363TbIBaeT MCI'IOJ'Ib3yeMbIl71 MCTOYHUK 3aXuraHma cC aHeprmeﬁ 2,5 k[bK; ONA UCTOYHMKA 3aXKUraHusi Ha
OCHOBE€ CMeCK MenkogucnepCHbIX NOPOLUKOB LUMPKOHUA, HUTpaTa 6apw;| M nepokcuaa 6apw;| B COOTHOLUEHUN

4:3:3 P[/]‘g. npumepHo paeHo 140 kla;

Iy - naBnenne B kamepe kK MOMEHTY cpabaThiBaHNS UCTOUHMKA 3axuraHns, kla;
(dP/dt)B3p =101L3(dP/dr)\ / Fy (N.1.3)

rae (dP/dt)y,, - cropocTb HapacTaHusi M3BLITOUHOTO AaBNEHUS! B3PLIBA:;
(dP/drt)y - makcumanbHasi ckOpOCTb M3MEHEHWS! AaBREHUs Ha rpadvike 3aBUCUMOCTM AaBREHWS

P B peakLMoHHOM kKaMmepe OT BPEMEHM B AManal3oHe 3HadYeHnn P, npeBbilakoLmx B3, MNalc;

1013 ) m

o V.ol (M.1.4)

K

roe M- Macca HaBeckw, T
V, - 06bemM peaKLMOoHHOI kaMepbl, M3 .

M.1.7.13 3a makcumanbHoe AaBnenne B3pbiBa ( Fmax ), KMa, NPUHUMAIOT cpefHee apudMeTUYeckoe
N3 HanbonbLUMX 3HAYEHWUN OaBNEHWs] B3pbiBa, MOSTYYEHHbIX B KaXOOW U3 Tpex Cepui B COOTBETCTBUM C
M.1.7.8.

M.1.7.14 3a makcumanbHyl0 CKOPOCTb HapacTaHus [aBreHust B3pbiBa (dP/d0)max , MMalc,
NpYHUMalOT cpegHee apudmMeTM4eckoe N3 HaMborbLLMX 3HAYEHMI CKOPOCTU HapacTaHWsa gaBrneHus B3pbliBa,
MOMyYeHHbIX B KaXKO0W U3 Tpex cepuin B cooTBeTcTBUM C 1.1.7.8.

M1.1.7.15 NHgekc B3pbIBOMOXapoonacHOCTU (KS; ), MlNa-m/c, paccumTbiBatoT No dopmyrne

dP
P 3
Ka=\Z] ¥ (N.1.5)

max
dP
roe \ dr max MaKcMMaribHasi CKOpPOCTb HapacTaHus aaernenusi, Mlla/c;

V, - 06beM peaKLMOHHOM Kamepbl, M- .

M.1.7.16 HopmarnbHyt0 CKOPOCTb PacnpOCTPaHEHWUs MNamMeHn MO a3POB3BECU (Un ), Mm/c,
paccuuTbiBaloT No oopmyne

R(dPdT)

" 1y 117403
F
3F —I‘%ﬂx (B — S 1- il (M.1.6)

PI'I:'I.EJ{

rae R - paguyc Kamepsbl, M;
F - dakTop TypGynusauum, OonyckaeTcs NpUHUMaTh paBHbIM 4;

P

max - @DCOMIOTHOE 3HAYEHNE MaKkCUMarbHOro AaBfneHus B3pblBa, KMa;
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dP/ dt - makcumanbHas cKopoCTb HapacTaHuA AasneHus B3pbiea, kMa/c;

Fy - abcontoTHoe 3HayeHne aTMocdepHOoro AaBreHus, R pasHo 101,3 kla.

M.1.717 3a HWKHMA KOHUEHTPALMOHHLIM npegen pacnpoctpaHennss nnameHn  (HKIP)
NbiieBO3AYLWHOW CMECU UCCMEeAyeMoro BellecTBa MPUHUMAIOT  KOHLEHTpauumio, COOTBETCTBYIOLLYHO
AasrnieHunto 50 klMNa Ha ynomsaHyTon B I1.1.7.8 3aBucumocTu.

M.1.7.18 3a muHMManbHoe B3pbiBOONacHoe cogepxanune kucrnopoga (MBCK), % 06., npyHumaroTt

HanmeHbLuee 13 3HayeHnit Ciin Cio (em. M.1.7.11).

M.1.7.19 MuvHumManeHylo drermMaTuavpylolylo KoHueHTpauumio dnermatusatopa ( Py ), % o6,
BbIUMCNAIOT N0 popMyre

477.4-MBCK
9y =100— LA VELR
100-9p.0 (N.1.7)
roe PH,O - comepxaHue BoAsiHOrO napa B Bo3ayxe, % 06., paccuuTbiBaeMoe no hopmyne
B0
_ 2
Pr0 = E—5— (N.1.8)

a
roe [ - oTHocuTenbHas BNaXXHOCTb BO3AyXa, %;

PHQO - [laBNeHne HacbILLLEeHHOro BOAAHOro napa, Ka;

P, - atmocepHoe paBnetve, kMa.
M1.1.7.20 Ecnu B npouecce UCNbITaHUA MbINEBO3AYLHbIX CMECEN NONy4YunM MakcumansHoe gaBrneHne

B3pbiBa Fax MeHblie 50 kMMa, TO a3poB3BECb WCCMEOYyEeMOro AWMCMEPCHOrO MaTepuana CuuMTaeTcs

HEeB3pPbIBOOMACHON 4115 BbIBPAHHbIX YCIOBUI UCTIbITAHUIA.
Ecnu B npouecce ncnbiTaHUi NbINEBO3AYLLIHLIX CMeCcen NOoMy4YnnuM MakcumanbHoe AaBreHne B3pbiBa

BLax oT 50 go 250 kMa wnu wHAOEeKc B3PbIBOOMACHOCTM K, menee 1 MMa-m/c, TO B 3TOM cny4vae

PEKOMEHYeTCs1 MPOBECTU SKCMIEPUMEHTbI B PEaKLMOHHON kamepe o6beMoM 1 M3 ¢ MUpOTeXHWUYEecKuM

WUCTOYHMKOM 3aXKuraHusi, UMetoL MM 3anac aHeprimn 10 kx.

MpumeyaHne - Ha pocT B3pbIBOONACHOCTM al3pPOB3BECU OKa3biBAKOT BAUAHME MHOrMe akTopbl,
Hanpumep yBenuyeHve TemnepaTypbl, NPUCYTCTBUE JOOABOK roOpoYMX rasoB U NapoB B BO3AYXe, CHIDKEHME
BMaXXHOCTU MbINN, CHDKEHNE pa3Mepa YacTuy, nbinv v ap.

M.1.7.21 YcnoBuss u pesynbTaTbl WUCNbITAHWA PEMMCTPUPYIOT B MNpOTOKONEe B Buae Tabnuubl,
copeprkallen Ha3BaHMe BeLLecTBa, AaTy UCMbITaHU, YCNOBMS B NOMELLEHNW, Ha3BaHNE U HOMEpP YCTaHOBKM,
BMECTMMOCTb peakuUMOHHOW Kamepbl W pecuBepa, pesynbTaTbl MWCNbITAHWA, MoAMNWChH onepaTopa,
NPOBOAMBLLEIO UCMbITAHUA, U HAMMEHOBaHWe nabopatopun.

MN.1.8 TpeboBaHuA 6e3onacHoOCTH

M.1.8.1 PeakuMoHHyt0 Kamepy criegyeT ycTaHaBnuBaTb B cneuunansHoM Lwkady, obopynoBaHHOM
BbITSDKHOM BeHTUnsAumen wun obecneuymBalowmMm 0Ge3onacHoCTb onepatopa B Cryvae paspylleHus
peakuUMoHHOro cocyaa.

M1.1.8.2 B npouecce nogrotoBkM o6pasLoB AN UCMbITaHUS cnegyeT NPUMEHSTb MHOAMBUAOYarbHbIE
cpencTBa 3alnThl, BbiOMpaemMble B COOTBETCTBMM CO CBOMCTBaMM UCCIeAyeMOoro BeLlecTsa.

I1.1.8.3 Pabo4yee mecTo onepartopa AOMKHO yOOBMNETBOPATL TpeboBaHUAM anekTpobesonacHoCcTL.

I1.1.8.4 NcnbiTaHnsa gomkHbl 6bITe NpekpaLLeHbl Npy 0OHapY>KEeHUN HENCMPABHOCTEN NCMbITATENBHOIO
1 BComMoraTesnibHOro ob6opyaoBaHus, BNUSIOLNX Ha 6e30nacHOCTb NpoBeaeHus pabor.

M.1.8.5 K npoBegeHuno wucnbiTaHUi JonyckawTca nuua, M3ydMBLUME HACTOALLYHD MeTOAMKY W
npoLleaLIne MHCTPYKTaX No TEXHUKE Ge30nacHOCTW.

MpunoxeHwne 2
(pekomeHgyemoe)
(k pasgeny 33 HacTosLero ctaHgapTa)

MeTopf aKcnepMMeHTanbHOro onpegeneHns nokasartenen B3pbiBa CTalMOHapPHbIX a3poB3Becel B
YKPYNHEeHHOM B3pbIBHOM Kamepe
M.2.1 OcHOBHbIE NONOXeHus
M.2.1.1 Hactoswwnin meTon npegHasHayeH ANs 3KCNEepPUMEHTANbHOro onpegeneHnsa nokasatenen
NoXXapoB3PbIBOOMACHOCTN  CTAUMOHAPHbIX a3pPOB3BECEN - HWKHEro KOHLIEHTpPaUWOHHOro npegena

pacnpocTpaHeHusi nnamern (HKMP), makcumarnbHoro gaenenust B3pbiBa ( Fnax ), MakcuManbHOM cKopocTy

HapacTtaHnA AaBJieHnda B3pbiBa (dP’/dT)max , WMHOEKCa B3pPbIBOMNOXapOONnaCcHOCTU noinen (KS{ ),
MWHUMAnbHOINoO B3pPbIBOOMACHOIO COAEepPXaHUA Kucropoda npu pa36aBneva| I'IbIJ'IeBO3D,yLIJHOIZ cmecun
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rasom-cpnermatnzatopom (MBCK), mMuHMManbHOM dnermaTtuanpytollern KoHUeHTpaummn drnermarmsaropa

(P¢ ) M HOpManbHoit ckopocTy pacnpocTpaHerus nnamern (U,).

M.2.1.2 [aHHbIn METO4 He pacnpoCTpaHAETCs Ha B3pblBYaTble M paguoakTUBHbIE BeLLecTBa WU
mMartepuansl.

M.2.2 O6bLEKT ucnbIiTaHUN

M.2.21 O6bekTaMn WUCMbITAHUIA SBASIOTCA  CTaUMOHapHble aspoB3BECW, MNpPeLCcTaBnsoLmne

MoKosiLLMecs pacnyLleHHble roptoune BONMOKHUCTbIE MaTepuasbl Manomn NiIoTHOCTU (MeHee 2 Kr/m 3 ).

M.2.2.2 ConpoBoguTensHas AOKYMEHTaUuUs OOSMKHa coaepXaTb OaHHble TEXHWUYECKOro KOHTPONs
o6bekTa UCMbITaHU U Mepbl 6e3oMacHOCTH Npu paboTe C HUM.

MN.2.3 MeToa ucnbiTaHMn

M.2.3.1 lpu onpegeneHun U, , HKNP, Prax , (dP/d’E)max n K obpasel, uccnenyemoro

BOJIOKHUCTOrO BellecTBa (Aanee - obpasel) DUKCUPOBaHHOW MaccChl NOMeELLAeTCHd HenocpeACcTBEHHO B
ob6beM peakumoHHOW Kamepbl. MuHMManbHasi macca obpasua OTBeYaeT YCNOBUIO MOMHOr0 3anoriHEHUS
peakLMOHHON kamepbl 6e3 ynnoTHeHus. Mo Mepe yBenuyeHns maccbl 06pasua 3anonHeHne peakuMoHHOWN
KaMepbl CONPOBOXAAETCA ero COOTBETCTBYIOLLMM YNnoTHeHneM. KoHueHTpaumnsa uccnegyemoro Belwectsa B
peakLMOHHON Kamepe onpefensercs aeneHnem obLien maccel obpasua Ha 06beM peaKkLMOHHOW Kamepsbl.
Mo komaHae ¢ nynbTa ynpaeneHus cpabaTtbiBaeT MMPOTEXHUYECKUN UCTOYHUK 3aXXWUraHWUsi, MHULUUPYHOLLNIA
BOCnnameHeHne obpasua. CurHan ¢ gatyvka [aBreHus, YCTAaHOBIEHHOrO Ha PeakLUMOHHOM Kamepe,
nocTtynaeT B CUCTEMYy perucTpauumn nynbta ynpasneHus. MNMoBTOPSAOT onbiThl ¢ 0bpasuamMu pasHON Maccol
ONA NonyyYeHus 3aBWCUMOCTEN [OaBfeHUs MpOAYKTOB FOPEHUS U CKOPOCTW HapacTaHusd OaBreHus OT
KOHUEHTpaLum nccrneayemoro Belectsa B peakUMOHHON Kamepe.

Ecnn obpaseu MUHMManbHOW Macchbl BocnnameHsdeTtcs v roput, nog TepmuvHom HKIIP noHumatoT
MUHUManbHO BO3MOXHYHO KOHLIEHTpauuio obpasua.

Ons onpepenequst U}, B kaxaom vcnbiTaHUm ¢ aspoB3BECSIMI BbIBPaHHbIX KOHLIEHTPALMIA (DUKCUPYIOT
rpacpmk 3aBUCUMOCTU AaBNEHUS NPOOYKTOB rOPEHWS aspOB3BECK OT BPEMEHM.

M.2.3.2 Mpwn onpepenennn MBCK n P¢ B kamepe nocne ee 3anonHeHus o6pasLiOM ONTUMAarbHOrO

cocTaBa NO MapuuanbHbIM [aBneHusIM TFOTOBUTCA rasoBasi CMecb MyTeM pasbaBneHus BO3gyxa
rasom-cpniermatnusatopomM. [lpuroToBneHHass B peakUMOHHOW Kamepe rasoBas CMeCb KOHTPONUpyeTcs
aHanusaTopoM kucropoga. OnTumanbHas HaBecka MCCnedyemoro BellecTBa Ofnpefensercs ycrnosuem
OOCTUXEHUS HambonbLUero 3Ha4YeHus1 AaBreHns B3pbiBa MpU UccregoBaHUmM 3TOro nokasartens Ans cMecu
BOITOKHUCTOrO BellecTBa C Bo3ayxoMm. 1o komaHae ¢ nynbTa ynpaeneHus cpabatbiBaeT NUMPOTEXHUYECKUN
WUCTOYHMK 3aXWraHusl, WHULUMPYIOLWMA BOCMNaMEHEHNEe CTalMOHApHOM a3poB3BeECKH, pa3baBneHHom
rasom-cpnermatusatopoMm. CurHan C Jgatyvka [OaBfeHWsi, YCTaHOBMEHHOrO Ha peakuMOHHOW Kamepe,
noctynaeT B CUCTEMY permctpaumm nynbTa ynpasneHusi. [ToBTOPSIOT OMbIThl NPU pasnnyYHON KOHLEHTpaumm
KMcrnopoga B rasoBO34YLLIHOW cpede AN nosnydeHus 3aBMCMMOCTU OaBrieHUs NPOAYKTOB FOPEeHUst OT
KOHLEHTpaLuM KNCNopoAa B peakUMOHHON Kamepe.

MN.2.4 UcnbiTaTenbHoe ob6opyaoBaHue

M.2.4.1 OkcnepumeHTanbHOE ornpeneneHWe nokasaTenen NoXapoB3pbIBOOMNACHOCTU CTaLMOHAPHbIX
a9pOB3BECEN NPOBOAUTCH HA YCTAHOBKE, CXEMa KOTOPOW NpMBOANTCH Ha pucyHke M.1.1.

I1.2.4.2 OnncaHue ncnbiTatensHoro 06opyaoBaHns npueBoanTca B pasgene 1.1.4.

M.2.4.3 Tllpn wnccrneqoBaHUM TOPEHMST CTAUMOHAPHbIX a3pPOB3BECEN MOMEHT  WHULMMPOBAHUS
WCTOYHMKA 3a>KUraHUS SIBMSIETCA HavaroM OTCcYeTa BPEMEHM PEerMcTpaumm curHana C gaTtyuka gaBrieHus,
YCTaHOBMEHHOIO Ha B3PbIBHOM KaMepe.

MN.2.5 OT60p o6pasuoB

TpeboBaHusa kK obpasuam ans ucnoitaHuin npmsogaTcs B 1.1.5.

1.2.6 NMoagroToBKa K UCNbITAHUAM

1.2.6.1 YcTtaHaBnNuBaT COOTBETCTBME UCCNELYyEMOro BellecTBa NacnopTHbIM JaHHbIM.

1.2.6.2 lNMpoBepsOT peakunoHHY0 Kamepy Ha repMeTMYHOCTb MyTeM nojadvu cxaToro Bo3gyxa Ao
nasneHnss He meHee 900 klMa. Kamepa cuutaeTtcs repMmeTudHOW, ecnu B TedyeHue 60 c¢ AaBneHue ynaro
MeHee 4yeM Ha 50 «kla.

I1.2.6.3 KanubpyoT KaHanbl peructpauni gaBneHus B Kamepe.

1.2.6.4 KannbpyloT KaHan pernctpaummn KOHLEHTpaLmMm Kncnopoaa.

1.2.6.5 TNpurogHoCTb yCTaHOBKM K paboTe NpoBepsitoT MO TOMOMMHOMY MyXy, MoKa3aTenu B3pbiBa

KOTOpOro JoSmkHbl ObiTe paBHbl: HKIMP kak MMHMManbHO BO3MOXHasA KOHUEeHTpauns obpasua (240+30) r/m 3 ,

MakcumarnbHoe paaeneHve B3pbiBa (550+50) klla, wHoekc B3pbiBoonacHocTn (2,6+0,6) m-M6ap/c,
MUHMMaribHOE B3pbiBOOMacHoe cogepxaHue kncnopoga (10+1)% 06., MuHuManbHasa drnermMaTusnpytowas
KOHUeEeHTpauus doriermatmusatopa-as3ora (5515)% 06.

M.2.7 NMpoBeaeHue ucnbiTaHUM N 06paboTka pe3ynbTaToB

M.2.7.1 Onpenenexne HKIP, Prax (dP/d’c)max n K.
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M.2.7.2 3akpennsoT Ha 3reKkTpogax WCTOYHMKA 3aXuMraHusi NMUPOTEXHUYECKUA 3apsg C 3anacom
3Heprum 2,5 k[x.

1.2.7.3 3anonHawT KaMepy uccriegyeMbiM BeLLecTBOM 0e3 ynnoTHEHUs, OUKCUMpYs ero maccy cC
norpeluHocTelo He 6ornee 0,01 r. B aTOoM crniyyae cTaumMoHapHasi aspoB3BeCb OyAeT UMETb MUHUMAIbHYHO

koHueHTpaumo Coin .

M.2.7.4 TepMeTUINPYIOT PEaKLMOHHYIO Kamepy.

M.2.7.5 BkniovaloT UCTOYHMK 3aXuraHus, UKCUpya U3MEHEHWe AaBreHus B peakLMOHHON KaMepe.
Mony4yeHHasn B pes3ynbTaTe AaHHOMO OMbiTa MHoOpMauus BygeT OTHOCUTBLCS K CTalMOHapHOW a’3pOB3BECU
MWHUManNbHOWN KOHLIEHTpaLum Cmin .

M.2.7.6 CtpaBnuBaloT M3ObLITOYHOE [AaBreHWe, OTKPbIBAKOT KPbIWKY KamMepbl W MPOBOASAT YUCTKY
KaMepbl C MOMOLLIbIO Mbilecoca.

M.2.7.7 TMpoBOAAT cepuio 3KCNEPUMEHTOB C PasHOW (NyTem YNOTHEHWS) Maccon mccnegyemoro
BeLlecTBa Ans Nony4yeHns: 3aBUCUMOCTEN AaBneHus B peakLMOHHON KaMepe U CKOPOCTU ero HapacTaHus oT
KOHLIEHTpaLmmn nbinu. Macca kaxaon nocneaytoLlen HaBecku oTnnyaeTcs oT npeablayLien He 6onee Yyem Ha
50% B OTHOCUTENbHBIX eAnHULAx N3MepeHns n He Gonee YemM Ha 5 r B aBCONKOTHBIX eAMHMLAX U3MEPEHUSI.
[nsa nony4eHHbIX 3aBUCUMOCTEN ONpegensalT MakCMarbHble 3Ha4YeHUs1 JaBreHns B3pbiBa 1 CKOPOCTU €ro
HapacTaHus.

1.2.7.8 Onpegenexve MBCK.

M.2.7.9 lpu onpegeneHnM MWHMMArbHOMO B3PbLIBOOMACHOTO COAEPXKaHWS KUCropoda OrHeBble
NCMbITaHUA NPOBOAAT C 06pasLIOM NOCTOSIHHOW Macchl. [MepBoHavansHoO ncnonek3yetca macca obpasua, npu
KOTOpOM BbINO AOCTUrHYTO MakCMManbHOe 3Ha4YeHne AaBneHus B3pbiBa.

1.2.7.10 MNocne 4McTKM M NPOOYBKN B3PbIBHOW Kamepbl B Hee MoMellaoT obpasel, Hy>XHOW Macchl.
3aTeM Kamepy repmeTusmpytoT. [OTOBAT B peakuMOHHOW Kamepe rasoByl0 CMeCb 3aJaHHOro cocrasa Mo

napunanbHLIM AaBneHnaM KoMMoHeHToB ( 1 ), BelumcnsieMbiM no coopmyne
Fe = Fon 0 - 0,01, (N.2.1)
roe PCM - obLlee pnaBneHne rasoBon cmecw, Klla;

(i - KOHUEHTpaLMsA 3agaBaeMoro KOMnoHeHTa cmecu, % ob.

Ons aToro 0o6aBns0T B Kamepy ras-priermaTm3aTop M KOHBEKTUBHO NepeMeLLnBatoT ero B TedeHne 5
MUH C MMEKLMMCSH B Kamepe BO34yXOM MyTEeM JlOKanbHOro nogorpeBa (GeHOM [HuWLla kamepbl Ha
Temnepatypy ot 10 go 15°C.

MpoBOASAT KOHTPOSb MPABUIIBHOCTM MPUIOTOBIIEHMS CMECU B PEaKUMOHHOW Kamepe nyTem
CTpaBnMBaHUsi M30bITOYHOrO AABNEHMS CMECK Yepes NPUEMHBIN NaTpybok razoaHanmsarTopa.

M1.2.7.11 MNMpoBoaAT cepuio IKCNEPUMEHTOB MPU MOCTOSHHOW KOHLIEHTpauun B3Becu Cp, oTBevaroLen
MaKCMMarnbHOMY 3HadYeHWI0 AaBfeHus B3pbiBa aspoB3BecKU Mpu cogepxaHum kucnopoga 21% o6., ons

nony4vyeHna 3aBUCUMMOCTU [aBrieHUdA B3pbiBa OT KOHUEHTpauun Kucropoga CK . PeKomer,yemaﬂ

nepBoHavarnibHas KOHLUEHTpauus Kucnopoga B rasoBolt cmecu coctaenseT 10% o06. LWar mameHeHus
KOHLIeHTpauun B obnacTtu gasneHui B3pbiBa okono 50 kla He gormkeH npeBbiwaTtb 1% 06. Nocne kaxgoro
onbiTa NPOBOAMTCS NPOAyBKa CUCTEMbI Fa30MpPUrOTOBMNEHNST BO3AYXOM.

OnpenensioT 3HaueHne koHueHTpauun kucnopoga Cyp, cooTBetcTBylolwee AasneHnio 50 kMa Ha

YNOMSIHYTOW BbIlIE 3aBUCUMOCTM METOAOM, aHanormyHbiM uanoxenHomy B [1.1.7.17. Tllocne atoro
aHanorn4yHbiM  obpasom NpoBOAAT  AOMOSHUTENbHYI0 CEepuio  3KCMEPUMEHTOB C  YMEHbLUEHHOM

KOHLeHTpaLmen aspoB3secn €3 = C{Cyr /21, cTposiT COOTBETCTBRYIOLLYIO 3aBUCUMOCTb M ONpeaensioT Ans
Hee 3HayYeHWe KOHUEeHTpauuu Kucropoga C[-(z, cooTBeTCcTBYlOWEee dasnenuto 50 klMa. Ecnu C2 MeHblLLe

Cin » 7o npuaumaiot C; paBHoe Crin -
M.2.7.12 o rpacuky 3aBUCUMOCTU [AaBMEHUS B pPeakUMOHHOW Kamepe OT BpPeMeHU B €ANHUYHOM

ncnbiTaHMM onpepenanT Hanborbllee 3HayYeHne WM3ObITOMHOrO [AaBreHUs B3pbliBa })B’}p , Hambonbluee
3Ha4YeHne CKOPOCTU HapacCTaHuA N36bITOMHOrO AaBreHuUs B3pbiBa (dP/dT)BBpVI COOTBETCTBYHOLLYH 3TUM

napamMmeTpamM KOHUEeHTpauunko nccnengyemoro roproyero sewlecrea Cs no (bopmynaM:

c —ﬂ
Ty (N.2.2)
Fop =P — Fus., (N.2.3)
(dP/dv)yy, = (dP/dv)yy (N.2.4)

roe M - macca obpasua Ansa BbIGpaHHOro UCnbITaHuS, T;
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V- 06bem kamepbl, M3 ;

Pisp - n3BbITouHoe AaBneHve B3pbIBa;

By - MakcManbHoe aBCcomnoTHoe JaBneHne No rpaduky 3aBUCUMOCTU AABNEHUSI P B PeaKLMOHHOI
kaMepe OT BPEMEHU B EAVUHUYHOM UCTIbITaHUN, KTa;

Bj3 - makcumanbHoe abcomioTHoe AaBreHMe no rpaduky 3aBUCUMOCTM [aBrneHust P B

peaKLlMOHHOVI Kamepe OT BpeMeHu B eAWHUYHOM WCNbITaHUW, KOorga OTCYTCTBYET HaBeCKa nMbifik, HO
Cp363TbIBaeT VICI'IOJ'Ib3yeMbIl7I MCTOYHUK 3aXuUraHma cC eHeprmeﬁ 2,5 kK, ONA UCTOYHMKA 3aXUraHus Ha
OCHOBE CMeCHK MenkoanucnepCHbIX NOPOLUKOB LMPKOHUA, HUTpaTa 6ap|/|ﬂ M nepokcuaa 63p|/|ﬂ B COOTHOLLUEHUNN

4:3:3 B3 npumepHo pasHo 140 kla;

(dP/ dT)ng - CKOpPOCTb HapacTaHusi M30bLITOYHOTO AaBMNEeHWs B3pPbIBa;

(dP/d'c)M - MakcumarnbHasi CKOPOCTb M3MEHEHMS1 AaBfeHUs Ha rpaduke 3aBMCUMOCTU AaBReEHUS
P B peakLMoHHOIN kamepe OT BpeMeHu B obnactn P Gonblue B3, MNalc.

M.2.7.13 3a MakcumanbHOoe [aBneHwe B3pbiBa Pmax , kla, npuHUMaOT MakcMmarnbHoe Wu3
NONYYeHHbIX 3KCNEPUMEHTAarbHbIX 3HAYEHU AaBneHns B3pbIBa.

M.2.7.14 3a makcumanbHyl0 CKOPOCTb HapacTaHus [aBfeHus B3pbiBa (dP/d'c)max , MMMalc,
NMPYHUMAIOT MakcuUmaribHoe W3 MOMyYeHHbIX 3KCMepUMEHTanbHbIX 3HAYeHW CKOPOCTW HapacTaHus
JaBreHus B3pbiBa.

[1.2.7.15 NHaekc B3pbIBONOXapoonacHOCTH K, MMa-m/c, paccuyuTbIBaloT No opmyrne
Kst = (dP/dT)max '3‘\,1' VK ) (MN.2.5)

roe (dP/d’c)max - MakcumarnbHasa CKOpOCTb HapacTaHus faenenus, Mlla/c;

V- 06bemM peaKLMOHHOI kaMepbl, M3 .

M.2.7.16 Ecnun npu ropeHunm CTauMOHApPHOM  alSpOB3BECU  MWUHMMAINbHOW  KOHLUEHTpauun
Cnin A@BMEHMe B3pbiBa NpeBbilaeT 50 kMa, TO 3a HUKHUI KOHLIEHTPALMOHHBIN NPeAen pacnpocTpaHeHus!
nnamenn (HKMP) craumoHapHOM aspoB3BECU WCCeAyeMOro BeLeCcTBa MPUMHUMAKT KOHLIEHTpauuto,

cootetcTBYoWY0 Chiin , AENas COOTBETCTBYIOLLEE NMPUMEYAHNE B MPOTOKONE UCTILITAHNIA.

B npoTnBHOM cnyyae 3a HWXHWIA KOHLEHTPALMOHHBIA npeaen pacnpoctpaHeHusa nnamenn (HKIMP)
CTaUMOHapHON aspoB3BECM WUCCNeAyeMOro BellecTBa MPUHMMAIOT KOHLEHTpauMio, COOTBETCTBYHOLLYIO
naenenuto 50 klMa Ha ynomsiHyTom B 1.2.7.7 3aBUCUMOCTW.

M.2.7.17 3a muHumanbHOe B3pbiBoonacHoe cogepxanHue kucnopoga (MBCK), % 06., npvHumatoTt
HanmeHbluee ua sHavernit Cion Cio (om. M.1.7.11).

MBCK paccuutbiBatoT aHanornyHo HKIP.

M.2.7.18 MuvHuManbHyo drermMaTMavpyrolylo KoHueHTpauuio dnermatusatopa ( Py ), % o6,
BbIYUCIIAIOT NO hopMyne

477,4-MBCK
(g =100
100-@y,0 (N.2.6)
rae PH,0 - conepxaHune BogsaHoro napa B Bosayxe, % 06., paccunTbiBaemMoe o gopmyre
_E-Byo
PH0 =75, (N.2.7)

a
roe FE - oTHocuTerbHas BIIaXXHOCTb BO3ayxa, %;

PH;_O - JaBrieHne HacbILWEeHHOro BoASHOro napa, klfla;

P, - atmoctepHoe aasnetve, kMa.
M1.2.7.19 Ecnu B npovuecce UcnbITaHWUI NbINEBO3AYLUHBLIX CMEeCen Nony4Ynnu MakcMMmanbHoe AasneHue

B3pbiBa Pmax MeHbwe 50 kla, TO aspoB3BeCb wuccrnegyemMoro AucnepcHoro marepuarna cHuTaeTcd
HeB3prBOOI'IaCHOl7I anda Bbl6paHHbIX yCJ'IOBI/II7I NCnbITaHUA.

I'Ipmmeanme - Ha POCT B3pPbIBOOMACHOCTUN aldp0OB3BECW OKa3bliBakOT BJIMAHWE MHOrmne (baKTOpr,
HanpuMmep yeBerindyeHne temMmnepartypbl, NpucyTcreme nobaBok roOpro4mMx ra3oBs M NMNapoB B BO3AyXe, CHMXEeHne
BIMa>XHOCTU NblJ1N, CHWXKEeHWE pa3Mepa 4YacTtul nbiv v gp.

M.2.7.20 Onpepnenexve Un .
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HopmanbHylo CKOPOCTb  pacnpoCTpaHeHWs NiaMeHn CTauuoHapHOW a3poB3Becu  3afJaHHOiA

KOHLIEHTPaLMM OnpenensioT ¢ Ucnonb3oBaHneM rpaduka 3asucumoctn () . C nomolupto cneaytoLLero
COOTHOLLIEHUS

U =(dP/dn)[[3(R}/ R*)-(P/ B)"Y (B, - B)) (N.2.8)

cTposiT rpacuk 3aeucumoctn U(P) . 3a HopmanbHyo CkOPOCTb PacnpoCTPaHEHNs NNamMeHn CTaLMOHaPHOIA
a3pOB3BECYW 3a[aHHOW KOHLIEHTpaLumu npyu aTMocepHOM HadYansHOM AaBneHun NpuHUMatoT 3HadeHve [,
COOTBETCTBYIOLLEE BENNYMHE aTMOCKEPHOrO AaBneHUs.

3necb P, dP/dt- Tekywme 3Ha4YeHss COOTBETCTBEHHO aBCOMOTHOrO AaBeHNs NMPOAYKTOB ropeHus

(kMa) n ero Npon3BogHOM NO BPEMEHWN - CKOPOCTU HapacTaHus AaBrieHus NpogykToB ropeHus (kMa/c) Bo
B3pbIBHOW Kamepe;

Pa - HavanbHoe (aTmocdepHoe) abCcomnoTHOE AaBneHne BO3fyxa BO B3PbIBHOW Kamepe, JD;Jl paBHO
100 kMa;

P,, - makcumanbHoe abcontoTHOe AaBreHre NpoayKToB ropeHus, klla;
R - paguyc B3pbIBHON Kamepbl, R paBHo 0,17 m;
Y - nocTtosiHHas aguabatbl Ans Bo3gyxa, Y paeHo 1,4;

R f - pacyeTHoe 3HauveHue paguyca cdepbl, 06beM KOTOPOM COBMadaeT C TEKYLUMM 3HayYeHunem
obbema NpoayKToB ropeHus

R, =R-[1-(B,/P)'" (B, — PIP, - P)]"* (N.2.9)

M.2.7.21 Ycnosus wn pesynbTaTbl WCNbITAHUA PErMCTPUPYIOT B MNpOTOKone B Buae Tabnuubl,
coaepxallen Ha3BaHWe BeLEeCTBa, AaTy UCNbITaHUIA, YCNOBKS B NMOMELLEHNM, Ha3BaHWE Y HOMEP YCTaHOBKM,
BMECTUMOCTb PEaKkUMOHHOW Kamepbl W pecuBepa, pe3ynbTaTbl WCMbITaHUA, NOANUCH onepaTopa,
NPOBOAMBLLENO UCMbITAHWS, U HaMMeHOBaHME nabopaTopun, a Takke BCE BO3MOXHblE OTKMOHEHMS OT
N3MOXEHHOW Bbille MeTOONKM NPOBEeAEHNS NCMbITaHUN.

MN.2.8 TpeboBaHuA 6e3onacHOCTH

TpeboBaHusa 6esonacHoCcTn NpueogaTcs B pasgerne 1.1.8.

MpunoxeHune 3
(pexkomeHgyemoe)

Cbopma NpPpoTOKo1a MUCnbITaHUN MO onpeaeneHUo MmakCnmanbHOro gaBrieHUsA B3pbiBa,
MaKCUMasribHOW CKOpPOCTU HapacTaHus AaBrieHUsi B3pbiBa, HUXKHEro KOHLeHTPaLMOHHOro npegena
pacnpocTpaHeHus nnamMmeHu, MHAeKca B3pbIBONOXapOOonacHOCTU, HOPMaNbHOW CKOPOCTU
pacnpocTpaHeHus nnamMmeHu, MMHUManbHOro B3pbIBOONACHOIro coAepXXaHus Kucropoaa v
MWHUManbLHOW doriermaTu3upytowen KoHUeHTpauumu drermaTusaropa
(k pasgeny 33 HacTosLwero cTaHgapTa)

(HaumeHosaHue opzaHu3ayuu, 8bInonHsarWel UucrnbimaHus)

Mpotokon N
onpeaeneHMa MakcMMarnbHOro AaBreHUs B3pbiBa, MakCMManbHOM CKOPOCTW HapacTaHUA AaBIleHUsA
B3pPbIBa, HMKHEro KOHLIEHTPaLUVMOHHOIO npeaerna pacnpocTpaHeHus nnamMeHu, UHAeKca
B3pPbIBONOXapOOMNAaCHOCTU, HOPMaJibHOM CKOPOCTU PacnpoCcTpaHeHUsi NflaMeHu, MMHUMaribHOro
B3pPbIBOONACHOro coaepXaHus Kucnopoaa U MMHMMaribHOM dorierMaTM3upyroLwen KOHLeHTpauum
c¢dnermaTusartopa

oT r.

1. 3akasuuk (n3rotoBuTENb)

2. YcnoBus B nomMelleHnu (Temnepatypa, °C; oTHocUTeNbHas BNaXHOCTb, %; aTMochepHoe

JaBrieHue, MM pT.CT.)
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3. UcnbiTatensHoe 1 nameputernbHoe oGopyaoBaHue (3aBOACKOV HOMEP, Mapka, CBUAETENbCTBO

O NoBepKe, ananasoH naMmepeHud, Knacc TO4HOCTU, CpoK ,D,eVICTBVIﬂ)

4. HanmeHoBaHWe METOMKN UCTIbITAHUI

5. HanmeHoBaHue, cocTtaB 1 (pM3nKO-XUMUYECKME CBONCTBA MCCIEQYEMOro ropoyero BeLecTsa

6. BMECTUMOCTb peakLMOHHOro cocyaa

BMECTMMOCTb pecuBepa

7. lpachmkn 3aBucumocTn abCoOMOTHOIO AaBMeHWs B Kamepe OT BpeMeHM (CO CCbIMKOW Ha Homep
obpasua ans ucnbiTaHus)

3KcnepmmeHTaanb|e OaHHble:

Homep o6pasua CogepxxaHue Macca KoHueHTpauus [aBneHne CkopocTb
ONS UCNbITaHns Kucnopoaa B obpasua, r BelllecTBa B B3pbIBa, Kla | HapacTaHus
rasoBo3ayLLHOW CMecH, peakuMOoHHOM cocyae, AaBneHus,
0,
% 00. w3 MMa/c
MpumeyvaHne
BbiBog: HKIMP =
a ; Pmax = ; (dP/dT)max =
Kst‘— ; Urr: ;(p02= ; P =
McnonHuTenu:

damunus onepaTopa
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HaumeHoBaHue naGopatopuu

MpunoxeHue 4
(pekomeHpyemoe)

dopma NpoTOoKosa UCNbITaHWI NO onpeaeneHnto TeMmnepaTypbl BOCNilaMeHeHUA
(camoBocnnameHeHUA NN TINEeHUs) TBepAbIX BelleCcTB U MaTepuarnoB, BKITKOYasa MeTansbl (B 4acTu
camoBocHnfiameHeHu1s)
(k pasgeny 34 HacTosLero ctaHaapTa)

(HaumeHosaHue opzaaHu3ayuu, 8binonHsAWel ucnbimaHus)

Mpotokon N
onpeaeneHvsa Temnepartypbl BocnnamMeHeHUs (CamoBoCNiaMeHeHUs UNU TNEeHUs) TBepAabIX BewwecTB
M MaTepuanoB, BKnio4vasi MeTansbl (B YacTM caMoBOCMNIaMeHeHus)

oT r.

1. 3akaaumk (u3rotoBuTEnNb)

2. Ycnosusa B nomMelleHnmn (Temnepartypa, °C; oTHocuTenbHas BNaXHOCTb, Y%; aTMocdepHoe

JaBrneHue, MM pT.CT.)

3. UcnbiTaTtensHoe n nameputensHoe o6opyaoBaHue (3aBOACKOM HOMEP, Mapka, CBUAETENbLCTBO

0 NoBepKe, AnanasoH U3MEPEHMS, KIacc TOYHOCTU, CPOK AENCTBISA)

4. HanveHoBaHMe METOAMKM UCTbITAHWUIA

5. HanmeHoBaHue, cocTaB 1 (bVI3VIKO-XVIMVI‘-IeCKVIe cBONCTBa ncenenyemoro sewecrtsa

3KcnepwmeHTan bHble AaHHbI€E:

N n/n | TemnepaTtypa B neuu, TemnepaTypa PesynbTaT ncneltaHus OcobeHHocTn
°C ucnbiTanus, °C ucnblTaHus
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Mpumeyanue

BbiBoa;:

McnonHutenu:

damunua onepaTopa

HavnmeHoBaHve nabopatopum

MpunoxeHue 5
(pexkomeHgyemoe)

®dopma nNpoToKosa UCnbITaHU NO onpeaeneHNIo KOHUEHTPaLMOHHLIX NpeaenoB pacnpocTpaHeHus
nrfamMeHu no ras3o- 1 napoBo3ywHbLIM CMeCsAM NpU NOBLIWEHHbLIX TeMnepaTypax n aTMOCCbepHOM
AaBneHun
(k pasgeny 35 HacTosLero ctaHgapTa)

(HaumeHosaHue opzaHu3ayuu, 8bInonHsaruwel ucrnbimaHus)

MpoTtokon N
onpeaeneHns KOHLEHTPaLMOHHbIX NpeAerioB pacnpocTpaHeHUA NiIiaMeHu No raso- u
NnapoBO3AYLIHbLIM CMECSM NPU NOBbIWEHHbIX TeMnepaTypax U atTMocchepHOM AaBneHun

oT r.

1. 3akasuuk (n3rotoBuTeEnb)

2. YcnoBus B nomelleHnmn (Temneparypa, °C; oTHOCMTenNbHas BNaXHOCTb, Y%; aTMocdepHoe

JaBrieHne, MM pT.CT.)

3. UcnbiTaTenbHoe 1 namepuTenbHoe 060py,lJ,0BaHVIe (3aBO,CI,CKOl7I HOMEpP, MapkKa, CBMOETENIbCTBO

O noBepke, gnana3oH n3MepeHnd, Krnacc TO4HOCTU, CPOK ,D,eVICTBVIF!)

4. HanmeHoBaHWe MeToOMKN UCTIbITAHUI

5. HasBaHue 1 cocTaB BeLlecTBa, TeMnepartypa KMneHna n gasneHne HacblleHHOro napa
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npu TemnepaType UcnbiTaHui

6. Temnepatypa vccrnegyemMon raso- 1 NapoBo3ayLUHon cmecu, °C

7. PacyeTHoe 3Ha4veHue KOHUEHTPaUMOHHbIX Npenenos:

0,
Oy = % 06., Py= % 0b.
OKcnepuMeHTanbHble AaHHbIE:
Homep ATtmoc- Temne- OTHocw- MapunansHoe KoHueHTpaums PesynbtaT
ncnbl- depHoe paTtypa TenbHas nasreHune KOMMOHEHTOB UCMbITaHWA Ha
TaHusA [aBnexHue, ncnbl- BITAXXHOCTb | KOMMOHEHTOB CMECH, cmecu, % o0. Bocnna-
MM pT.CcT. | TaHnun, °C | Bo3sgyxa, % MM pT.CT. MeHeHue

112|345 |12 3 |4]5

Mpumeyvarne

BoiBoa: Py = % 06.; Py= % 0b.

WcnonHuTenu:

damunusa onepartopa

HanmeHoBaHue nabopatopum

MpunoxeHwne 6
(pekomeHgyemoe)

®dopma npoToKosia UCnbITaHUI No onpeaeneHNo HOpManbHOW CKOPOCTU pacnpoCcTpaHeHUs
nnamMeHu, MakCMManbHOro AaBneHusi B3pbiBa U MaKkCMMarbHOW CKOPOCTU HapacTaHUA AaBrieHus
B3pbliBa raso- U NapoBO3AYLIHON CMeCcK
(k pasgenam 36, 37 HacTosLLEero cTaHgapTa)

(HaumeHoeaHue opzaHu3sayuu, 8binoHsAWed UcibImaHus)

Mpotokon N
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onpeneneHns HOpMaribHOM CKOPOCTU pacnpoCTpPaHEeHUs NNnaMeHn, MaKCUManbLHOro AaBneHus
B3pbiBa U MaKCMMaribHOW CKOPOCTU HapacTaHUsA AaBneHusi B3pbiBa ra3o- U NapoBO3AYLUHON CMecHU
or" " r.

1. 3akasuuk (M3roToBUTENb)

2. Ycnoewus B nomMelleHnn (Temnepatypa, °C; oTHocuTenbHas BNaXHOCTb, %; aTMocdepHoe

JaBreHune, MM pT.CT.)

3. UcnbiTatenbHoe u n3ameputensHoe obopyaoBaHue (3aBogckov HOMep, Mapka, CBMOETENbCTBO

0 NoBepKe, AnanasoH U3MEPEHUS, KIacc TOYHOCTM, CPOK AENCTBUS)

4. HanveHoBaHMe METOAMKM UCTMbITAHWU

5. HaumeHoBaHue, coctaB 1 (OU3MKO-XMMNYECKME CBOMCTBA NUCCIEQyEeMOro roproyero

BellecTsa

6. Ha3BaHuWe u cocTaB BeLlecTBa, TeMnepaTtypa KUNeHusl U AaBrneHne HacbILLeHHOro napa

npu TemnepaTtype UcnbiTaHui

7. BMecTMMOCTb peakUMOHHOro cocyaa,

am 3
8. Cnocob npuroToBreHUS roptoYen CMecu
KoHueHTpaumsi Bpewms PaBHOMepHOCTb OHeprus AnntensHocts | OcobeHHOCTM
roptoyero B TEpMOCTaTH- |HarpeBa peakUMOHHOIO | MCKPOBOro WCKPOBOrO UCMbITaHWS
peakuMoHHOM pOBaHwsl, MUH cocyna, K paspsaga, paspsga, Mc
cocyge, % 06. (Mm MK
pT.CT.)
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OcobeHHOCTM NpoBeaeHUs pacyeTa

Twn npumeHsiemont 3BM

MeTog onTuMmmsauuu

HassaHve nporpammsl n hamunusa nporpammmcTa

To4yHOCTb pacyeTa (o0aMHapHas, ABOMHAs)

PesynbTaTbl pacyeToB A5 KaaoW Cepumn UCTbITaHMIA OOOPMASIOT B BUAE OTAENbHOM Tabnmubl.

XapaKkTepucTuKn Cepum UChbITaHWI:

HavyanbHoe aaBrieHne P; 109 ,MNa=

ncxogHas Temnepatypa T, K =

KOHLIEHTpaLna roptoyero Cr , % 00. =

OTHOCUTEeNbHOE MakCuMarnbHoOe AaBrieHne B3pblBa, He =

(nogovepkHUTE: pacyert, aKcnep.)

nokasatenb agnabaTel ucxogHowm cmecun Yy =

nokasarenb agnabatbl NPOAYKTOB ropeHua YB =

Howmep PesynbTaThl 3kCepUmeHTa PesynbTaThl pacueta CpefiHee 3HayeHue B cepum
UCTbITaHWSA B UcnbITaHWi
cepun

P +10°,Ma £, me sutAsy | eEAe | o a0 | etAe
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Ll,enecoo6pa3Ho K MPOTOKOoNy npunaratb rpaq)vn( 3aBUCMMOCTU MaKCUMalribHOro gaBJieHNA B3pbiBa U
MakcumarnbHoOMn CKOpPOCTM HapacCTaHudA OaBlieHUA OT KOHUeHTpauun uccnenyemoro BellectBa B roproqe|7|
CMecCu C yKa3aHneM Ha4albHOro AaBleHund, temnepartypbl 1 3HAYEHWIN 3TUX BEMNYMH B KAXKOOM UCMbITAHUN.

WcnonHutenu:

damunua onepaTopa

HavnmeHoBaHve nabopartopum

Mpunoxexue 7
(pexkomeHgyemoe)
(k pasgeny 37 HacTosLero cTaHaapTa)

MeTop pacuyeTa MakCUManbHOro AaBfeHUs B3pbiBa ra3o- U NapoBO3AYLIHbLIX CMecen
MeTon pacyeTa MakCUMarnbHOrO [aBMeHUs B3pbiBa raso- W NapoBO3AYLIHBIX  CMecel
pacnpocTpaHsieTcs Ha BellecTsa, coctoswme us atomos C, H, O, N, S, F, Cl, Br, P, Si.

M.7.1 MakcnmanbHoe aaBrneHune B3pbiBa Pmax 6€3 ydeTa cteneHun guccoumauumn npoaykToB ropeHus,
klMa, BbluMCASIOT No hopmyrne

_ Pl (V)Zmg

rae Py - HayvanbHoe JaBneHue, Npu KOTOPOM HaXOoAUTCS UCXOaHasi cMeck, kIa;

Tau(V)- agnabaTtnyeckas TemnepaTtypa ropeHus CTEXMOMETPUYECKON CMECK roprodero ¢ BO3gyxom
npw NOCTOsIHHOM 06beme, K;

EmjK - CyMMa 4ncria Mosieil KOHEYHbIX NPOAYKTOB ropeHust;

T} - Temnepatypa ncxoaHom cmec, K;

m jH - CyMMa 4ncna Mosen razoobpasHbIX UCXOA4HbLIX BELLECTB.

M.7.2 Ecnn pgna roptodero BellecTBa HeM3BeCTHa apuabaTtudeckass TemnepaTypa ropeHust
CTEXMOMETPUYECKON CMECH, TO €€ BbIYUCTIAIOT NO hopmyne

Ty (H — RT®) = Tmg (H§ - RTY, (N7.2)

roe Hio— abcontoTHasa aHTanbnus roproyero, kx/Monb. BeluncnaioT no opmyne
HY =AH ¢ +mc Hepaguny +0.5(my Hiy, +moHo, +myHY, +my Hy | )+msHg +msi Hg;+mpHp (1,
7.3)

a
rne AH £ - CTaHJapTHas Tennota o6pa3oBaHNsA roployero BeLecTsa, kpk/Morb;

[ o [
Hé, HH2 , Hoz, HN2 , Hé’, HE(‘,)i, Hf:’ - abconTHas SHTanbNUSA MPOCTbIX BELLECTB WU
NMPOAYKTOB MX FOPEHUS, 3HAYEHNs1 KOTOpbIX NpuBeAeHbl B Tabnuuax M.7.1-1.7.3;

o]
HX2 - abcontoTHaa aHTanbnusa ranoreHa, kx/monb. Ecnn B MOIeKkyne roprt4yero BellecTBa

HECKOMNbKO ranoreHoB, TO BblpaXeHune mxHiz 3aMeHsIloT Ha ("”FHI?2 + mC|H8|2 + mBrH§r2 + mJH.?Z );
R - yHMBepcarnbHas razoBas noctosiHHas, hx/(monb-K);
7%, T'- COOTBETCTBEHHO HayarbHasi TemrepaTypa WCXOOHOW roproyvei cMecu M Temnepartypa
ropeHus, K;
HrJ2 - abCcomntoTHbIE 3HTanbMNUU NPOAYKTOB rOPEHUs], 3HAYEHUS! KOTOPbLIX NpuBEAEeHb! B Tabnuvuax 1M1.7.2

nl.7.3.
3agaya BbluMCIEHNs aavabaTvyeckol TemnepaTypbl FOPeHUsi CBOAUTCS K HaxXOXOEHWIO TakoM
Temnepatypbl (7' ), NpyU KOTOpoW HabnoAaeTcs PaBEHCTBO BHYTPEHHUX 3HEPrUMl UCXOOHbLIX BELLECTB U
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NPOLYKTOB UX FOPEHMUSI.
Tabnuuya M.7.1

BewecTtBO AbcontoTHas aHTanbnus npu 298,15 K, kx/Monb

Br, (xuakocts) -21,159

C (ras) 1108,235
H,0 (xuaxocs) -34,071
P (7B., Genbin) 719,625
S (pom6.) 298,460

S, (ras) 725,954

Si 906,514

M.7.3 3HayeHune Zmﬂ( 0e3 yuyeTta cTeneHm guccoumaumm MPOAYKTOB FOPEHMSI BbIMMCAAT MO
dopmyne
Zle :3,84B+mc +ms R 0% +0,5(mH +miN — My )+0,25mp , (|_|74)

roe Mg, Mg, My, My, My, Mp - yucno atomMoB yrnepoga, cepbl, ranouaa, sogopofa, asoTa,
docdopa B MOreKyne roptoyero BeLlecTsa.

3HauveHue Zmﬂl BbIYUCIISAOT MO hopmyre
Yomyy =1+4.848 (Nn.7.5)

roe P- CTEXNOMETPUYECKN KO3 D ULIMEHT KMCNopoaa, BbiuMcnsembin no dopmyne (1.7.4).
OTHocuTenbHas cpedHss KBagpaTuyeckas norpewHocTb pacyeta no gopmyne (1.7.1) cocraBnser

30%.

Tabnwuuya M.7.2

7,K AGCOMOTHbIE 3HTaNbLMMM NPOCTLIX BELLECTB Y NPOAYKTOB UX ropeHust, kx/monb

Bosny| CO, | co 0, 0 H,0 | OH H, H N, | NO Ar C(Fp)ad)
X ut

0 0 0 279,07 0 246,55 0 158,04| 238,94 |335,17 0 89,78 0 393,21

298,15 | 8,66 | 9,35 |287,74| 8,67 (253,27 9,91 |166,86( 247,39 (341,36 8,67 | 98,95 6,19 | 394,19

400 |[11,64| 13,36 (290,71 11,69 |255,48| 13,36 (169,88| 250,37 |343,47| 11,64 (101,99| 8,30 | 395,21

600 |17,62| 22,25 |296,67| 17,91 (259,73| 20,41 |175,78| 256,22 (347,63| 17,56 |108,09 12,46 | 398,14
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800 |23,86| 32,14 (302,90 24,49 |263,93| 27,93 |181,72| 262,11 |351,79| 23,71 (114,48 16,61 | 401,87

1000 | 30,36 | 42,72 |309,40| 31,36 (268,12 35,94 |187,76| 268,09 |355,94| 30,13 |121,15( 20,77 | 406,02

1200 | 37,09 | 53,77 |316,14| 38,41 (272,29 44,48 |193,98| 274,21 |360,09| 36,78 |128,02 24,92 | 410,45

1400 | 44,00 | 65,19 |323,04| 45,60 (276,46 53,51 |200,39| 280,49 |364,24| 43,61 |135,04| 29,08 | 415,09

1600 |51,05| 76,87 |330,08| 52,91 (280,63| 62,97 |206,99| 286,95 |368,40| 50,58 |142,17| 33,23 | 419,90

1800 | 58,20 | 88,70 |337,21| 60,31 (284,79 72,82 |213,72| 293,57 |372,55| 57,65 |149,39| 37,38 | 424,83

2000 | 65,44 | 100,71 (344,42 67,81 |288,96| 83,02 |220,60| 300,36 |376,70( 64,81 [156,66| 41,54 | 429,85

2200 | 72,76 | 112,82 (351,69 75,41 |293,11| 93,41 |227,60| 306,99 |380,86( 71,97 (163,98 45,69 | 434,53

2400 | 80,14 | 125,04 (359,01 83,10 |297,28| 104,14 |234,71| 314,03 |385,01| 79,26 (171,35| 49,85 | 439,69

2600 | 86,58 | 137,32 (366,37 90,88 |301,44| 115,08 |241,91| 321,19 |389,16| 86,57 [178,75| 54,00 | 444,92

2800 | 95,06 | 149,69 |373,77| 98,74 (305,61 126,22 (249,22 328,46 (393,32| 93,91 |186,17| 58,15 | 450,20

3000 (102,60| 162,10 |381,18| 106,69 (309,79| 137,56 (256,56| 335,82 (397,47| 101,30 |193,62| 62,307 | 455,54

3200 |110,17| 174,55 |388,64| 114,72 (313,98| 149,05 |263,99( 343,27 (401,62 108,71 |201,08| 66,46 | 460,93

3400 |117,77| 187,06 |396,10| 122,82 (318,18| 160,69 |271,49( 350,81 (405,77| 116,14 |208,57 70,60 | 466,37

3600 |125,41| 199,61 |403,60| 130,98 (322,39| 172,47 |279,04( 358,44 (409,93| 123,61 |216,08 74,77 | 471,86

3800 |133,08| 212,19 |411,10| 139,22 (326,62| 184,37 |286,65| 366,13 (414,08 131,08 |223,60( 78,92 | 477,41

4000 (140,78 224,81 (418,63| 147,51 |330,87| 196,42 (294,30| 373,90 |418,23| 138,58 (231,13| 83,08 | 483,00

Tabnuuya M.7.3

7,K AGContoTHbIE 3HTaNLNNN NPOCTbIX BELWEeCTB N NPOAYKTOB UX ropeHud, kx/mMmonb

HF CE, F F HCl Cl, Cl HBr Br, Br | PO P (ras) SO, | Si0,

0 0 75,04 (298,14|226,25| 27,35 0 [119,33| 67,90 0 94,93 0 [1030,60| 64,06 0

298,15 | 8,60 | 87,77 |306,97(232,76| 35,99 | 9,18 (125,59| 76,55 | 9,73 (101,14| 30,17 |1036,80| 44,61 | 6,93

400 | 11,56 | 94,60 [310,25|235,06| 38,96 | 12,71 |127,85| 79,53 | 13,43 |103,25| 51,69 (1038,90| 78,86 | 11,97
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600

800

1000

1200

1400

1600

1800

2000

2200

2400

2600

2800

3000

3200

3400

3600

3800

4000

17,40

23,28

29,25

35,36

41,63

48,08

54,70

61,45

68,27

75,26

82,32

89,48

96,74

104,04

111,40

118,84

126,33

133,85

110,70

128,93

148,32

168,37

188,84

209,58

230,49

251,56

272,46

293,67

314,95

336,25

357,59

378,99

400,39

421,81

445,00

464,73

317,11

324,29

331,67

339,18

346,82

354,54

362,38

370,35

378,05

386,25

394,55

402,92

411,38

419,91

428,44

436,93

445,46

453,91

239,48

243,80

248,07

252,30

256,52

260,72

264,91

269,10

273,27

277,45

281,62

285,79

289,96

294,12

298,28

302,44

306,61

310,77

44,83

50,82

57,04

63,48

70,12

76,94

83,90

90,99

98,08

105,34

112,67

120,09

127,64

135,06

142,62

150,24

157,90

165,60

19,92

27,30

34,78

42,32

49,91

57,54

65,21

72,93

80,62

88,43

96,30

104,21

112,21

120,26

128,37

136,59

144,81

153,14

132,38

136,92

141,39

145,80

150,17

154,49

158,79

163,06

167,32

171,56

175,78

180,01

184,22

188,42

192,62

196,82

201,01

205,20

85,42

91,52

97,86

104,45

111,23

118,19

125,27

132,48

139,64

147,00

154,45

161,74

169,49

177,08

184,75

192,44

200,20

207,99

20,84

28,33

35,86

43,43

51,02

58,65

66,30

73,98

81,61

89,37

97,16

105,02

112,96

121,00

129,16

137,44

145,88

154,46

107,41

111,59

115,82

120,13

124,51

128,96

133,45

137,98

142,52

147,08

151,63

156,16

160,71

165,23

169,74

174,23

178,71

183,17

102,52

159,64

220,03

282,27

345,66

409,78

474,42

539,42

604,11

669,52

735,08

800,76

866,57

932,45

998,40

1064,3
8

1130,4
2

1196,5
0

1043,10

1047,20

1051,40

1055,50

1059,70

1063,90

1068,00

1072,30

1076,49

1080,81

1085,23

1089,75

1094,38

1099,14

1104,04

1109,06

1114,21

1119,50

88,15

98,33

109,04

120,08

131,35

142,77

154,31

165,95

177,55

189,27

201,21

213,16

225,15

237,24

249,36

261,59

273,89

286,20

23,85

37,57

52,61

66,97

81,26

95,99

111,29

126,59

154,34

174,42

194,50

214,59

234,67

254,75

274,83

294,92

315,00

335,00

MpunoxeHwne 8
(pekomeHpyemoe)
(k pasgeny 37 HacTosLero cTaHaapTa)

MeToabl pacyeTa CKOPOCTU HapacTaHUA AaBrieHUs B3pbiBa ra3o- U NapoBo3ayLHbIX CMeceW

1.8.1 MeTog 3aknovaeTcsa B onpeaeneHnm BEPXHUX rpaHnL, ans MakcumMmanbHON U cpeaHein CKOpoCTHr
HapacTaHus OaBIieHWsi B3pbiBa raso- U MapoBO3AYLUHbIX CMece B CEPUHECKOM PEaKLMOHHOM cocyae
NOCTOSAHHOro o6bema.
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BepxHIOlO rpaHuLy [N MaKCUMarnbHOM CKOPOCTU HapacTaHus AaBneHusi, kMa/c, BbIMUCTISIOT Mo
dopmyne
1/y,+e
(dp/do)y =Bp;S,;/a)r, —Dr, '« (M.8.1)
roe P;- HavanbHoe JaBnenue, KMa;

Suf' HOpMalibHaA CKOPOCTb pacnpoCTpaHeHUd ninamMeHun npun HavdanbHbIX OaBneHun n teMmnepartype,

m/c;

d - paguyc chepryeCcKoro peakLMoHHOro cocyaa, m;

o = Pe

€ pi - 6e3pasmMepHoe MaKkcuMaribHOe fLaBlneHne B3pbiBa;

Pe - MakcumanbHoe abcontoTHoe AaBrneHne B3pbiBa, Kla;

Y. - NnokasaTenb agnabatbl ANs uccrieqyeMon CMecu;

€ - TEpMOKMHETMYECKMI nokasaTenb CTeneHu B  3aBMCMMOCTM  HOPMasrbHOM  CKOPOCTU
pacnpocTpaHeHusi NraMeHn OT AaBreHus U TemnepaTtypbl. Ecnv 3HayeHne € HEM3BECTHO, ero NpuUHUMatoT
paBHbiM 0,4,

Bepxmoro rpaHunuy ana Cpep.HeVI CKOpPOCTU HapaCTaHuAa aaBrneHus, K|_|a/C, BbIMUCNAKT NO q)opmyne
1/
dp) _ 3piSui(me —Dm """
dr ), af (e, vy, €)

roe (T, Vys€) - dyHKUMA OT napameTpoB T, , Y, , €, 3HAYEHUA KOTOPOM HAXOAAT C MOMOLLBHO
HOMOrpamm, NokasaHHbIX Ha pucyHke 1.8.1.

(N.8.2)

3Ha4yeHus ﬂ:e n Yl{ HaxogdaT TepMmognHaMn4eckmm pac4eTom unun B criydae HEBO3MOXHOCTU pacyeTa
NPUHUMAIOT paBHbIMU COOTBETCTBEHHO 9,0 1 1,4,

OTHocHTENbHAA CpeaHsist KBagpaTudeckas norpeLHocTe pacdeta no ¢gopmynam (1.8.1) u (1.8.2) He
npesbiwaet 20%.

1.8.2 MakcumarnbHyt0 CKOPOCTb HapacTaHUA AaBrieHus B3pbiBa ra3o- U NapoBO3AYLUHbIX CMecen ans
BeLlecTs, coctosAwmx usatomos C, H, O, N, S, F, CI, Bbuucnsior no popmyne

d_,U 84piSu

at )y VY (M.8.3)

roe V - o6bem peakUMoHHOro cocyaa, M- .

OTHocuTENbHasA cpeaHsas kKBagpaTuyeckas NorpelHocTb pacyeta no dopmyrne (1.8.3) He npeBbiwaeT
30%.

' =12 / y=1,25 =13

18 { *’y/”/ "’j-/ | jf%
/ / I 07

14— / Z /S ) B ?4

10 ?ﬁ / 4———" e

Y e

e £=0 £=0
21 5 9 13 1 5 9 13 1 5 9 13 s

PucyHok INM.8.1, nuct 1 - Homorpammbl 3aBUCUMOCTU (PYHKLIUM f (s Ye» €)OT napameTpoB M., Y, €
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f :
v=1,35 y=14 1=1,45 |
®
18 7 e |
/ y A
07
14 / / / & ‘ / 0,7
//’/ /// o
08 -
| |\ o | e
— 05
/// — %/ o |
L~ - / /’6-3—- '
6 o 02 / B o L —
-~ 01 Z X
£=0 £=0
2 |
1 5 9 13 1 5 9 13

PucyHok .8.1, nuct 2
MpunoxeHue 9
(pexkomeHgyemoe)

(k pasgeny 38 HacTosLero ctaHgapTa)

MeTO,qu pacyeTa KOHLUEHTPaLUMOHHbIX NpeaenoB pacnpocTpaHeHUs niamMmeHu, MWHUManbHOMN
¢nermaTusnpyroLlen KOHUEHTpaLMM 1 MMHUMarbHOro B3pbIBOOMACHOro coAepXXaHus Kucnopoaa
ANA raso- n NnapoBo3AyLHbIX cMecen

M.9.1 O6wwme nonoxeHus

M1.9.1.1 MeToabl pacnpoCTpaHAKTCS, ECIN HE OTOBOPEHO 0COD0, HAa OpraHMYeCcKne COeaANHEHMS.

1.9.1.2 MNpegnonaraetcsi, ecnn He OroBOPEHO 0cob0, YTO MUCXOAHas TemnepaTypa roptoyen cMmecu
coctaensieT 298 K, a ncxogHoe gaeneHne paBHO atMocepHoMy.

M.9.1.3 lNpeanonaraeTcsa, ecnn He OroBopeHo 0cobo, YTO OKMCNUTENbHas cpeda npegcraBnser
cobon Bo3ayx.

1.9.1.4 MeTogbl pacnpoCTpaHAIOTCA Ha BELECTBa, He BCTynawoLne mexagy cobon 1 OKUCIUTENbHON
cpenon B XMMUYECKYIO peakuuio Npu HadarnbHbIX TemnepaType 1 aBrneHun.

M.9.1.5 CnoxHble naporasoBble cMecu B obulemM criyyae moryT ObiTb MpencTaBrieHbl B KayecTBe
TPEXKOMMOHEHTHbIX COCTaBOB roplyee - OKUCIUTENbHas cpega - drermatusatop. TunmyHas
KOHLUEHTpaumoHHast 06racTb pacnpoCcTpaHeHus NnaMeHn MMeeT Bug NonyoCcTpoBa, OrPaHNYEHHOIO KPUBOM
dnermatmsaumm (cM. pucyHok 11.9.1).

JInHum 5 1 6 genaT NnockocTb Cf — Cy na Heckonbko obnacreii:

| - obnacTb roproumnx cmecen (KOHLEHTpaunoHHast 06riacTb pacnpoCTpaHeHUs MnaMeHn);

II, I - obnacTn Herop4Ynx cMecemn, CMELLIEHNE KOTOPbIX C BO34YXOM He npvBedeT K oOpas3oBaHuio
roproYMX COCTaBOB;

IV - obnacTb HEropo4YMx CMeCer, KOTopble MOTyT CTaTb FOPHYMMK NpY pa3baBneHn BO3GYXOM.

MaporasoBas cmMecb NGOro cocrtasa oTo6paXkaeTcs Ha MIOCKOCTM Cf_Cd TOYKOW, PAcronoXeHue

KOTOPOM XapakTepu3yeT ee MOXapHyl OMacHOCTb (HanpuMmep, SABASIETCA 1M CMeCb TOpHYer npu
HaxoXaeHun ee B 0bnactu | unm MoOXeT N OHa CTaTb roproYen Npu HaxoXaeHun ee B obnactu V).
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C;

0 C,

Cf , Cy- KOHLIEHTpaLun roptoyero n cpriermatmnsatopa B TPOMHON CMECK roproyee - OKUCIUTENbHAasA cpeaa

- hnermaTnsartop; Ci, C, - Huknui KOHLIEHTPaUWOHHbIN npeaen pacnpoctpaHenuns nnamerHn (HKIMP) n

BEPXHUM KOHLEHTPAUMOHHbIN Npeaen pacnpocTpaHeHus nnamenun (BKIMP) B paccmaTtpuBaemon
oKucnuTenbHon cpeane (Hanpumep, Bo3ayxe); 1, 2 - Toukn, coorsetcTBytowme HKIMP 1 BKIP; 3 - Touka
dnermaTmsaumu; 4 - To4Kka, OTBEYaKLLass CMecu, NPeAenbHONM No roplovecTy; 5 - kpueas nermatusauum; 6
- KacaTesbHas K KpMBOW donermaTtmnsaumm; 7 - npsiMasi, oTBeyvatoLlas 3agaHHOMY COOTHOLLEHMHO

. 0;~0 -

KOHLIEHTpaLui roptoyero n onermaTtmnsaropa Cf / Cys paccmarpuBaeMoin cMmecu; 8 - roprodasi cmeck; 9, 10
- HEroprumne cMecu, kotTopble MoryT 6biTb 6e3onacHo (6e3 0Opa3oBaHMsA roproYMX COCTABOB) BbINYLLEHbI B
BO34yX; 11 - Heroptoyas cMecb, KOTOpasi MOXET CTaTb roproyen nNpu pasdbaBneHun Bo3ayxom; 12 - Touka,

0 0
otevatwas HKIMNP cmecu ¢ 3agaHHbIM OTHOLLEHWEM FOPHOYMX U HETOPHYNX KOMIOHEHTOB Cf /Cd 013 -

Touka, oTBevatowwasa BKIP cmecu ¢ 3agaHHbIM COOTHOLLEHMEM FOPHOYNX U HEFOPHOYMX KOMMOHEHTOB
PucyHok I1.9.1 - TunmyHasa kKoHUEeHTpaUMoHHas obnacTe pacnpocTpaHeHUsi NiiameHn
M.9.2 MeTogbl pacyeTa KOHLEHTPALUOHHbIX NpeAerioB pacnpocTpaHeHNA NilaMeHn B BO3ayxe
M1.9.2.1 Pacyet HKIP vHauBmayanbHbIX COegUHEHUI
M.9.2.1.1 OpraHuyeckne coeguHeHus, coctoswme w3 atomoB yrmepoga (C), sogopoga (H),

kucnopoga (O ), azota (N ), HKIMP onpenensiem no hopmyne
C;=100/(hene +hyng +hong +hyng +h  AH 3 +1) (N.9.1)
rone C;- Benuunna HKMP, % 06.;
He, By, Mo, MN-uucnoatomoe C, H, O, N B Monekyne roproyero;
hc, h“, ho, hy, hf - KO3(pPULMEHTLI, 3HAYEHMS KOTOPbLIX COCTaBMSOT hc =8,737, h“ =2,488,
ho=-0,522, hy=-0,494, F=0,0236 kx/Momb;

0
AHf - CTaHgapTHaa TennoTa 06pa3OBaHVIFI ropro4yero BeulecTtBa, K,D,)K/MOJ'Ib, onpepgendemMasa no

CNpaBOYHbIM JaHHbIM UMW BblUMCIsieMasi Mo MeToAaM, ON1caHHbIM B NiuTepaType.
OTHocuTENbHas cpedHsls KBagpaTuyeckasl MorpelHocTb pacyeta no dgopmyne (MM.9.1) coctaenset
6%.
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0
Mpn oTCyTCTBUM AaHHBIX O BENUYUNHE AHf 3Ha4yeHne HKIP MoxeT BbiTb BblMMCNEHO NO dhopmMyne

q
C] = l 100 E]hkmk 1 (|'|92)
roe hk - KO3 PULIMEHTLI, 3HAYEHUS] KOTOPbIX NPUBEAEHDbI B Tabnuue M.9.1;

M1 - YUCINO CTPYKTYPHBIX rPYNM B MOMEKYNe roployero.

OTHocuTenbHas cpefHss KBagpaTudeckas norpelHocTb pacyeTa no copmyne (1.9.2) He npesbiwaeT
10%.
1.9.2.1.2 SnemeHTOpraHnyeckne coegmHeHus

HKIMP onpenensem no popmyne
m

J=1
roe hj - K03(PULIMEHT, OTBEYAIOLMIA | -My aTOMy, BXOASALLEMY B MOSIEKYIly roptoyero (cM. Tabnuuy 11.9.2);
M - 4ucno J -x aTOMOB B MOJIEKYTIE FOPHOYEro.

Tabnuua M.9.1 - 3HadyeHus koadurLmeHTa hy B dopmyne (1.9.2)

Bua ceaan I,
C-H 49,2
C—C 41,2
Cc=C 122,1
Cc-0 10,9
C=0 34,3
O-H 57
c=C 341,5
C-N 25,0
N-H 20,9
o 80,9

Tabnuua N.9.2 - 3HayeHuns koadpurLmeHTa h\,‘ B popmyne (1.9.3)

’E{;‘ 3HayeHve ;{;‘
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b 10,1
hH 1,5
hD -2,2
hN 0,8
hey 10
hS 10,9
hg L3

M.9.2.2 Pacuet BKIMNP nHavemnayanbHbIx coegmHeHnid, coctoswmx ns atomoe C, H, O, N, xnopa

(CI)
BKI1P onpegensiem no coopmyne

n m

=1 M+

Gy =100 ;Ihfnf glgk , (N.9.4)
J_ =

roe C, - Benvnunna BKIMP, % 06.;

nj- yucno J -x MonekynsipHbix cesideit B Monekyne roptodero (Hanpumep, C—C, C-H C-Oy
T.4.)
h\,‘ - k03a(PDULIMEHT, OTBEYatOLWLUA J -i1 cBS3n (cM. Tabnuuy M.9.3);

g - KO9PPULMEHT, YUMTBIBAIOLINA T€ UNN MHbIE OCOOEHHOCTU CTPOEHMS MOSEKYIbl FOpPHOYEro (Cm.
Tabnwuuy 11.9.4).

Tabnuua N.9.3 - 3HauyeHns koaddpuumneHTa h\j B bopmyne (1.9.4)

Bun cesan 3HayeHne hj
C-H 1,39
c-C -0,84
Cc=C 0,24
C-0 -1,40
C=0 1,31
C-H 0,71
C-N -1,77
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N-H 0,69
e 0,89
O-H 1,25
C=N 2,07
c=C 1,93

OTHocuTenbHas cpedHss KBagpaTuyeckas norpewHocTb pacyeta no dopmyne (1.9.4) cocrasnser
11%.

Tabnuua N.9.4 - 3Ha4yeHus koadpdurumeHTa £ B dopmyne (1.9.4)

CTpyKkTypHas rpynna 3nauerne i

— CHO -1,47

—_Cc-C -1,11

HeapomaTtnuecknin umkn 91

M.9.2.3 MeTtop pacyeta HKIP n BKIMP cmeceit roptounx rasoe n napos HKIMP u BKMP Ci , % 06.,
paccuyuTbiBaem no opmyre

~ 100
2o (Cr/ Cry) (N.9.5)

roe an - KNP k -ro roptoyero komnoHeHTa, % 06.;

lu

Ck - KOHUEHTpaumsa k -ro ropoyero KomrnoHeHTa B cmecu, % 06.;
M - YACNO roproYMX KOMMOHEHTOB B CMECH.
Ecnu kakve-nu6o n3 senmund Crig HensBecTHbl, nx paccyMTbiBAaEM NO MeTodaM, M3NOXEHHbIM B

M.9.2.1, 1.9.2.2. OTHOCMTENBHAsA CpeaHAs KBagpaTuyeckas NorpeLlHocTb pacyeta He npesbiwaeT 30%.
1.9.2.4 MeToa pacyeTa KOHUEHTpaLmi roptodero 1 onermatusaTopa B Touke donermatmsaumm

MeToa NpUMeHNM ANA roploYyrX ra3oB U NapoB OpraHNYEcKUX CoeduHeHUi, cocToAwmnx us atomos C
H, O, N.

KoHueHTpaunn roproyero Cﬁ, % 06., n cdnermatnsatopa Cyi, % 06., B Touke dnermaTtusaumm
paccuuTbiBaeM no opmyrnam

100

B U+v, +vy) (N.9.6)
_100v,

DA+, +vy) (N.9.7)

roe Vo, Vg - uyucna monen Bosgyxa u prnermatmsatopa Ha 1 Monb roproyero COOTBETCTBEHHO,
paccy1TbIBaeMble No oopmMynam:
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100

V,=| — /

_ (nchi+nghy +nghy +nghy +AHJ9~h}~ -v,)

. , (M.9.9)

roe Coz - conepxaHune O, B okmcnuTensHoit cpefe, pasHoe ans Boaayxa 20,6% 06.;

Bco - ctexvomeTpuyeckuin koacpduumenrt O, B peakunn cropanns go COu HyO | Boumcnsiembiii

no cdopmyne

BCO = O,SHC + 0,251’1[_[ - 0,5”0 , (|-|910)

Pco - KOSd)q)MLI,I/IeHT n3bbITKa ropto4ero no OTHOLWIEHU K CMecw, SBnsoLLencs CTeXMOMeTpMLIeCKOIZ

OTHOCUTENbHO cropaHus go COwm HZO , NpyHMMaemsbIi paBHbiM 0,9;

h-=2,998, hyy=3,440, hy=-0,522, hy=-0,494, h} =0,0314 k[Ix/Morb;

Y - napameTp, XapakTepuaylwmin 3deKkTMBHOCTb dermaTtm3aumm, 3HavyeHust KOTOporo Ans
pasnuyHbIX nermaTm3aTopoB npueeaeHsl B Tabnuue M.9.5.
Tabnuua N.9.5 - 3HayeHns napameTpa ¥ ons pasnuyHbiX drermaTusaTopoB

dnermaTtusartop

Benuumna Y

Asor N 2

Owuokena yrnepopa CO 2

BogsHowm nap Hgo

TpudTOopTPMXIOPSTaH C2F3C13

1,2-gubpomTteTpacdTopaTaH C2F4Br2

LLlecTuxnopucTas cepa SFe

Audpropxnopmeran CF,CIH

OudTopamxnopmeTaH CF2C12

MepdTopnponaH C3Fg

TetpadTopmeTaH CF4

Tpucpropbpommeran CHBr

1,0

1,6

1,2

5,6

21,3

3,9

3,3

4,5

6,1

2,4

16,2
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dTOpTPUXIOPMETaH CFC13 4,0
Terpaxnopmeran CCly 4,8
C,F,Cl 6,0
Tetpadropamxnopatan LolyLly
C,FCl 6,0
MeHTacTopxnopataH Lols
Nepdpropyran C4Fg 4,3
C,Fsl 5,6
MenTacTopnopgatan Lo rl5
CE;H 1,6
TpudptopmetaH 3
C;FH 3,0
lentacptopnponan -3y
C,K 2,7
MepdTopuuknobytan ‘4l
C,FH 2,5
MenTadptopatan L“al5
TpudtoproametaH CKl 15,5

OTHocuTENbHasl cpeaHsis KBagpaTuyeckasl MOrpeLlHOCTb pacdeTa BenuuuH Cﬁ, Cyi npeBbiwaeT

15%.
M.9.2.5 MeToa pacyeTa KOHLEHTpaLMi roproyero u drermartmsatopa B CMeCW, npegenbHon Mo
roproyecTu

MeToa NpyMeHUM ANA roproYyKX ra3oB U NapoB OpraHNYecKUX CoeduHeHuin, cocTosalmx us atomos C
H, O, N.

KoHueHTpaumnm roproyero Cﬂ, % 06., n dnermatnsaropa Cdz, % 06., B cMecn, npenensHon no
roptodectu, paccuntbiBaem no dopmynam (1.9.6)-(MN.9.9), npuHnmas koacpbduumneHTsI: h(’; paBHo 3,530,
hiy pasro 4,038, G pasHo munyc 0,522, /iy pasHo munyc 0,494, My pasro 0,0363 kx/monb (ans
XVUMUYECKN UHEPTHBbIX M TepMUYeckn cToilkux pasbasutenert tuna No, CO,, H,0); A pasho 2,741,
hi; pasHo 3,166, h( pasHO muHyc 0,522, /iy paBHO MuHyc 0,494, h}" paBHo 0,0291 k[bx/Monb (Anst

ranovacogepxawmx crnermatnsatopoB), a BenuunHy Qco pasHonm 0,73 ONS XUMUYECKM WHEPTHbIX
pasbaBuTenen (a3oT, QUOKCUA yrrepoaa, BogaHon nap v 1.n.) u 0,94 onsa ranovaconepXalux coeanHeHNn.

OTHocuTenbHas cpeaHdada KBagpaTthndeckaa norpelHoOCTb pacyeTa BeJrmiMynH Cﬂ n Cfd He npesblillaeT

25%.
1.9.2.6 AHanuTu4eckasa annpokcuMaunsa KpmebiX donermatmsaumm

KoHueHTpauuto roptoyero Cf Ha HWXKHEN BETBM KPMBOW dhniermatmaaumm oT To4KM 1 40 Toukn 4 (CMm.

pucyHok [1.9.1) B 3aBUCUMOCTH OT KOHLeHTpaLmmn dnermaTtuzatopa C paccuntbiBaem no hopmyne
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(Cp—-C)
Cr=G+ % Ca (M.9.11)
KoHueHTpauuio roptodero Cf Ha HWXKHEN BETBM KPMBOW dhriermatmsaumm oT TOYKM 4 40 To4YkM 3 (CM.
pucyHok 1.9.1) B 3aBUCUMOCTY OT KoHLeHTpaLmmn dnermatuaatopa C paccunteiBaem no chopmyne
(Cp—=Cp)

Cr=Cp+ C:Z—Cj (Ca—Car) (N.9.12)
KoHueHTpaumio roptoyero Cf Ha BepXHeWn BeTBW KpMBOM chriermaTnsauum ot TOYKM 2 A0 Toukn 3 (Cm.

pucyHok 1.9.1) B 3aBUCUMOCTM OT KOHLUEHTpauuu dnermatmsaropa Cy paccyuTbIBaeM no opmyne

C, -Cg.
+(u ﬂ)

di
OTHocuTenbHas cpefHsas KBagpaTudeckas MOrpelHoOCTb aHanuUTUYEeCKOW annpoKCuMmauum KpuBow
dnermaTmsaumm, Kak Npasuno, He npesbiwaeT 25%.

C;=C, Cq

(N.9.13)

B Ccny4dae, ecnun npu pacyetax OKaXeTCd, 4YTO Benn4vunHa C[ npesbillaeT Cﬁ , TO KOHUEeHTpauuto

roproyero Ha HKHel BeTBU Bbluucnsiem no dopmyne (.9.11).
M1.9.2.7 OcobeHHOCTN pacyeToOB B Cny4yasx, korga roptodee w/vnm drnermatmsaTop COCTOUT U3
HECKOJSTbKMX KOMMOHEHTOB

M.9.2.7.1 B cnyyae, ecnu ropto4ee COCTOUT W3 HECKONbKUX KOMMOHEHTOB, BENUYMHbI C[ "
C,, Bbluncnsiem no popmyne (1.9.5).

3HayeHus Cﬁ, Ca',-, Cﬂ, Cd,_r BblYMCIISIEM NO MeToAam, onucaHHbiM B 1.9.1.4, 11.9.1.5, yunTbiBas

3(PPEKTUBHbIE 3HAYEHUS YMCNa aATOMOB pPa3fNYHbIX SMEMEHTOB W MOJSIbHOW TennoTbl 0bpasoBaHus
COCTaBHOrO ropHYEro:

. _z{'(:l(”c,.‘cg)
C™ " <kt ~
sEC (M.9.14)
ny = ST (N.9.15)
o = SEC (M.9.16)
N = sE (M.9.17)
k 0
AH _2im(AHy -G
1) stc (N.9.18)

roe C;- KOHUEHTpaUUsi i -ro roproYEero KOMMOHEHTa B CMECH;
Kk - 4MCno roproYmx KOMMNOHEHTOB;

0
fc,, "u,, "o, , "™;n AHf,. - yucno atomoB C, H, O, Nu monbHaa Tennota o6pa3oBaHusi

Onsl I -ro KOMNoHeHTa.
M.9.2.7.2 B cnyyae, ecnu drermatusaTop COCTOUT U3 HECKOSIbKMX KOMMOHEHTOB, BENUYUHY
¥ Bbluncnsiem no doopmyre

2 v -C))

m
> [ Cj , (M.9.19)
roe Cj - KOHLIGHTpaLMs ] -ro donermaTtmsaTtopa B CMecH;

Y- napametp Y ans J -ro onermatusatopa;
M1 - yucno nermaTU3aTopoB.
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Mpn pacyeTe KOHLEHTPaLMin roprodero u drermartMsatopa B CMecu, NMpedernbHON Mo ropoyecTy,
BeNuMUMHy QPco BbluMUCHAEM Mo dopmyne
o - OTELIC,+0945L,C,)
co e , (M.9.20)

roe Cr , CS - KOHUEeHTpaunum XuMn4eCKn MHEPTHbIX (*)J'IerMaTVISaTOpOB M ranonayrnesonoponos;

P, 4 -41cno XMMUYeCkn MHePTHBIX (hNiermMaTn3aTopoB v ranovngyrnesogoponos ( P2 +¢ = nt),
Mpn pacyeTe KOHUEHTpauui roprodero u dnermartusaTopa B CMecu, npegenbHon Mo ropyecTy,

' ’ r
BeJTMYUNHbI hC, hH , 'tf BblHUCIIAEM MO daopmynaM

e - (3,53%.7,C, +2,74137_,C))

>".C, , (N.9.21)
o = (BOT LG, +31665.1,C)
>7.C; , (N.9.22)
o _ (003635 7,C, +00291%.¢,C,)
y e , kIbx/Morb, (M.9.23)

a BennYuHbI h{') " h{\] npuHuMmaem pasHbiMu -0,522 1 -0,494 cOOTBETCTBEHHO.

Mpu pacuetax Cp, Cyi, Cp, Cyucnonbayem metoasl, onucanHble B 1.9.2.4, 11.9.2.5.
M.9.3 OueHka ropro4eCcTy ra3oBbIX CMECEN CIOXHOro cocTaBa
M1.9.3.1 N3noXeHHbIN HWXKE METOA pacyeTa NPUMEHMM [Ofi1 CMECEeW, KOHLEeHTpauum Kucnopoga

Coxunasora Cys KOTOPbIX (40 BbINyCKa 3TUX CMECel B BO3AYX) YAOBNETBOPSOT COOTHOLLEHWUIO
100
0, ’
T.e. U3 paccMaTpuMBaeMON cpedbl MOXHO BblOENUTb BO3AYX KakK W3HA4arbHO MPUCYTCTBYIOLWIMA B HEN
OKMCIIUTENb.

(MN.9.24)

0
KoHLieHTpaLumio ykasaHHoro nepsoHayansHo Bosayxa C, , % 06., onpeaensem no copmyne

o0 _ [ 100
a = “0X

Co, )- (M.9.25)
B yncrno KoMnoHeHToB cMecu He OOJMKHbI BXOOUTb MHbIE, KPOME K1cnopoaa, OKUCIUTenn.

1.9.3.2 Onpegensiem KOHUEHTPaLMM KOMIMOHEHTOB CMeCcu C;, % 00., 6e3 nepBoHa4anbHOro Bo3ayxa
no cpopmyrne
0,0
GG
1
(100 — Cg) , (M.9.26)
0
roe C; - KOHLEHTPaLMM KOMMOHEHTOB B CMECH C HaNMuMeM nepBOHaYansLHoro Bosayxa, % o6.

1.9.3.3 PaccuutbiBaeM KpuByto cdriermatmsaumn ans CMecu C KOHUEHTPauUsMn KOMMOHEHTOB C;B
COOTBETCTBMU C METOAAMW, U3NOXEHHbIMU B 1.9.2, 1 cTpomM kpuByto donermatmaaumm (Cm. pucyHok 1.9.1).

M1.9.3.4 Ha nnockoctn Cf -Cy OTKIaAblBaeM TOYKYy, OTBEYalOLLY0 COCTaBy WMcxodHon cmecu. [Npu
0 0
3TOM KOHLIEHTpaLumM roptoyero Cf n onermatusatopa C Bblumcnsiem cneaytolm o6pasom.

0
1.9.3.4.1 KoHueHTpauuo Cf onpegernsiemM no opmyrne

0 _ <0
Cr= E]Cﬁ , (N.9.27)

0 ] o
roe Cﬁ - KOHUEHTpauuna 1 -ro ropro4ero KOMnoHeHTa B NCXOOQHOU CMECH, % 00.

1.9.3.4.2 KoHueHTpauumo C§ onpefernsiemMm no opmyrne
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0 0 0
Cy=100-Cr-Cj . (M.9.28)
0
M.9.3.5 B 3aBUCMMOCTM OT pacrnorfioXeHusi TOYKM C KoopAauHaTamu (Cf , Cg) Ha MNIIOCKOCTU

c%-cf .
F ~Ca (cm. pucyHok [1.9.1) moryT 6bITb caenaHbl criedylolve BblBOAbI O MOXapHOW OMacHOCTU
paccMaTpvBaeMOl CMeCH.

Bo3MOXHbI 4eTblpe criydyasd pacrnoriokeHWst TOYKM C KoopauHaTamu (C?, CE) Ha MrocKoCTH
Cr—Cy:

TOYKa 8 - OTBEYAET roproYen CMecu;

Toukn 9, 10 - OTBEYAKT HErOpPKYMM CMECSIM, KOTOpble HeCnocobHbI 06pa3oBbIBaTb MOpPHOYME CMECU
npv paszbaBneHnn BO3gyxXoM;

Toyka 11 - oTBeYaeT Heroptoyelnn cMecu, koTopasi MOXET CTaTb Foprodelt CMecbto Npu pasbaeneHum
BO34yxXOM. [lpn 9TOM COXpaHSIETCA COOTHOLLEHWE MeXAay roproymm un drermatmsaTopom, T.e. Todka 11
OBUraeTcst BOONb MNpsiMOM 7 K Hadany koopauHat (Todka 0) M nepecekaeT KOHLEHTPaUMOHHY0 obnacTb
pacnpocTpaHeHusi nramenn (obnacts |).

M.9.4 OnpepeneHne KOHUEHTPALMOHHbLIX NpeaenoB pacnpocTpaHeHUs nNnamMeHu B Bo3ayxe onsi
cMecen roproyYmMx U HeroprYnx rasoB

B HacTosiwem pasgene onucaH metog onpeneneHus HKIMP n BKIP B Bo3gyxe Ans cMecein ropoyumx

N HEropYMX KOMMOHEHTOB, Y KOTOPbIX COOTHOLLEHUE Cf/Cd oTBeYaeT NPsAMbIM, Nexawum Bbilwe NpsiMon
6 Ha pucyHke 1.9.1 (Hanpumep, npsmas 7).

M.9.41 [Ona paccmatpuBaemMon CMECUM TOPIYMX W HErOpHYMX rasoB W MapoB CTPOUM  KPUBYHO
dnermatmsauum Nno Metoay, n3noxeHHomy B 1.9.2.

M.9.4.2 Tpacuyeckn wnu aHanUTUYECKN HaxXOAUM KOOpAMHATbl TOYEK nepeceveHust MNpsIMOWN,
oTBevawLen 3agaHHOMY COOTHOLLEHMIO Cf/Cd (npamasa 7 Ha pucyHke [1.9.1), ¢ HWXKHEN U BepxHen
BETBAMM MOCTPOEHHOM KpuBon chnermaTtnsaumm (Toukm 12 u 13 Ha pucyHke 1.9.1 coOTBETCTBEHHO). OTn

CHKIIP - HKITP CBKIP ~BKIIP
KoopAuHaTkl cocTaBnsaloT (& L ym(Lr g ) COOTBETCTBEHHO.

M.9.4.3 HKIMP n BKMP paccmatpusaemoit cmeck B Bosayxe Ciu C,, paccuntbiBaem no doopmynam
¢, = CYIP kIR (N.9.29)

C, =CPXM P (1.9.30)

M.9.5 Oco6eHHOCTU OLIeHKM KOHLEHTPALMOHHbLIX MpeaeroB pacnpocTpaHeHus nnameHu B
OKMCNUTENbLHbIX Ccpeaax ¢ cogepXaHMeM Kucnopona, OTNIMYHbIM OT Bo3gyXxa

MeToabl, U3NOXeHHble B OaHHOM pasferne, NPUMEHUMbI AN OKUCIUTENbHbLIX cpen, COCTOSLUUX U3
asoTa U kucnopoga.

M1.9.5.1 OkucnutenbHble cpeabl C MOHMKEHHbIM COAEPKAHNEM KMCropoaa

1.9.5.1.1 HKIP paccunTtbiBaem no Mmetodam, n3noxeHHoiM B 1.9.2.1 kak gna Bosgyxa.

M.9.5.1.2 BKMP C,,, % 06., paccuntbiBaeM no dopmyrne
_C,, 484
A el
100 - CO2 ) (M.9.31)

roe Cua - BenuumHa BKIP pgaHHoro roptodero rasa B Bo3gyxe, % 006., Bbluucnsemass no metogam,
M3NoXeHHbIM B [1.9.2.2;

C02 - KOHLIEHTpaUUS KMcrnopoaa B paccmaTpuBaeMon OKUCnMTenbHon cpeae, % 06.

[1.9.5.1.3 BenuuuHsbl Cﬁ, Cd,- paccuuTbiBaeM No meToay, usnoxeHHomy B [1.9.2.4, npuHumas B
KayecTBe C02 cogepXxaHne KACcnopoaa B paccmaTpuBaeMon OKUCITUTENBHOM cpefe.

1.9.5.1.4 BenuuuHsbl Cﬁ, Cd,- paccuuTbiBaeM No meTofy, usnoxeHHomy B [1.9.2.5, npuHumas B

Ka4yecTBe C02 coaepxXaHue Kucriopoga B paCCManMBaeMOVI OKUCNUTENbHON cpene.

1.9.5.1.5 KpuBble dpnermaTtnsauymm n KrP cmecen CrnoxHOro coctaBa pacCuMTbiBaeM No MeToaawm,
n3noxeHHoim B 11.9.3 n .9.4.

1.9.5.2 OkncnutenbHble cpeabl C NOBbLILLIEHHBIM COOEPXXaHNEM K1criopoaa

lMockonbky MHorme drermMaTm3aTopbl CKIOHHbI K XMMWUYECKMM MPEBPALLEHUSM C OOMNOMHUTENBHBIM
TENnoBbIAENEHMEM TPy TOPEHUM B cpedax C MOBbILWEHHbIM CcodepXaHuem Kkucrnopoga (T.e. WX
dnermatmanpyowas 3gEKTUBHOCTL MOXET ObiTb HWXKE, YeM NpW FOpPeHun B BO3AyXe), pe3ynbTaThl
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pacyeTa Mo M3NMOXEHHbIM HWXE METOAaM HOCAT OPUEHTUPOBOYHLIN XapaKkTep U OOMKHbI ObiTb MPOBEPEHDI
nyTeM NpoBefeHNsi COOTBETCTBYHOLLUX SKCTIEPMMEHTanbHbIX paborT.

1.9.5.2.1 HKIP paccuntbiBaem no meTtoaam, UsnoxeHHslM B 1.9.2.1, kak Anga Bosgyxa.

1.9.5.2.2 BKINP paccuuTbiBaeM no opmyre

C, =0,12(Cy0, = Cua)yCo, = Coa + Cua | (M.9.32)

roe COQa - cogepkaHue kucnopoga B Bo3ayxe, coctaensowee 20,6% 06.;

Cu02 - BenununHa BKTP B knucnopoge, % 06., Bbluucnsiemasi no popmyne
Cuo, =56,1+0,44C,, (M.9.33)

M.9.5.2.3 [OanbHenwwnin pacyeT KkpuBoW prnermMatmsauum nNpoU3BOAMM aHaNoOrMYHO pacyeTy,
onucaHHomy B 1.9.5.1.

.9.6 BnusaHue TeMnepatypbl Ha KOHUEHTPaUUOHHbIE Npeaenbl pacnpocTpaHeHUs nramMmeHun

dopmynbl faHHOro pasgena npuMeHWMbl Ans TemnepaTyp, Haxogswmxcs B AuanasoHe oT 25 Ao
200°C.

M.9.6.1 HKNP Cir*, % 06., npu Temnepatype 7T (K) Bbluucnsem no popmyne

C = C;(l B T—298J

1250 (M.9.34)*

* ®dopMyna cooTBETCTBYET OpurnHany. - MpumeyaHue nsrotoButensi 6asbl 4aHHbIX.

roe (- BenuunHa HKMP npu TemnepaType 25°C, BbluMcrisiemasi N0 MeTogam, U3MNoXeHHbIM B NpegbiayLmx
pasgenax.
M.9.6.2 BKNP C,7, % 06., npn Temnepatype 7 (K) Bblumcnisiem no opmyrne

T —-298
Cur =CH(1+ 200 ) (1.9.35)

roe C, - BKMP npu Temnepatype 25°C, BblUMCASIEMbI MO METOAAM, YKa3aHHbIM B NPeAblAYLLMX pasgernax.
M.9.6.3 KoHueHTpauutio cnermatmsaTopa B Touyke dpnermartusauumm Cur , % 06., u B cmecy,

npenenbHoii no roptodectn Cyuir , % 06., npu Temnepatype 7 (K), BblMMCAISieM MO chopmMynam:

T-298
Cair = Ca'i(l - W} (1.9.36)
T —-298
Car = Cdi[l + “00] (N.9.37)

roe Cd;, Cdz— KOHLUeHTpauun dnermaTtunsartopa, % 06., B Touke dnermatnsaumm n B CMecu, npenenbHon

o roptoyecTu npu temnepatype 25°C, onpegensembie No MeTodam, ykasaHHbIM B NpeablayLnx pasgenax.

1.9.6.4 KoHueHTpaumu roptodero B Touke driermatmsauum u B CMecu, NpegenbHOn Mo roproyecT npu
komHaTHOM T (K), gonmyckaeTca npvHMMaTb paBHbIMW COOTBETCTBYIOLLMM BEMMYMHAM Mpu TemnepaType
25°C.

M.9.7 OcobeHHOCTN OLEHKN KOHLEHTPALMOHHbIX NMpenerioB pacnpocTpaHeHUs1 nnameHu ansi
cMmeceln BOAopopa - OKUCnuTeNnbHas cpeaa - conermarnsarop

MeToabl, yKasaHHble B HAacTosILLEM pasgerie, NPUMEHUMbI ANsi OKUCIUTENbHBIX Cpef, COCTOALUX 13
KMcrnopoga u asoTa.

B cnyyasix, koraa cogepkaHve KMcrnopoga B OKUCIUTENBHON cpefe Bbille, YEM B BO3[yXe, YKa3aHHbIe
MeToAbl MOryT ObiTb B MOMHOM Mepe MCMONb30BaHbl JUWb AN XUMUYECKA WMHEPTHBIX U TEPMUYECKM
CTabunbHbIX MNpYM TemnepaType MfaMeHU OKONonpeneribHbIX CMecen rnermMatmu3atopoB, a [Afis WHbIX
drermaTMsaTopoB OENCTBYIOT OrpaHNyYeHns, nsnoxeHHsle B 1.9.5.2.

M.9.7.1 HKMP Bogopoda B a30THO-KUCIOPOAHOW OKUCIUTENTIbHOW cpeae MOXeT ObiTb MPUHAT

He3aBUCSALLMM OT CoAepKaHus 02.
BKITP Bogopoda B a30THO-KUCIIOPOAHOW OKUCNUTENBbHOW cpeae Cu, % 006., ¢ copoepxaHuem

kucnopoaa CO; * moxeT 6bITb onpeaeneH no opmyne

* TekcT LOOKYyMEeHTa COOTBETCTBYET OpurnHarny. - I'Ipvlmeanme n3rotoBuTens 6asbl AaHHbIX.
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lim
0,
C'O2 , (M.9.38)

C, =100/ 1-

lim
roe C()2 - NpeaenbHas Ana pacnpoctpaHeHus nnameHn B cmecn H,—0,—N, koHueHTpauma kucnopoaa

B OKMCIMTENbHOW cpefe, coctasnswoLas 5,2% o6.
M.9.7.2 TunuyHas KoHLEeHTpauuoHHasi obnacTb pacnpoCTpaHeHUs NnamMeHn B CMecsxX BoAopos -
oKkucnuTernbHas cpefa - onermaTusaTop B yNpoLeHHOM Buae npeacTtasneHa Ha pucyHke 1.9.2.

Ca

1, 2 - HKIP un BKI1P Bogopoaa B paccmaTprBaeMon OKUCNUTENbHOM cpeae; 3 - Tovka drnermatmnsaumm; 4 -
npsimas, oTBevarLas CTEXMOMETPUYECKMM CMECAM; 5 - TOUKa Ha BEpXHEN BETBU KpMBOW driermatmnsaumm,
oTBevawLlas CTEXMOMETPUYECKOMY COCTaBy
PucyHok I1.9.2 - TunmyHasa kpuBas dnermarmsaumm cMecen Braa Bogopog - OKUCTIMTENbHas cpeaa

M.9.7.3 KoHueHTpauuio roproyero Cf, % 06., Ha HwkKHen BeTBM KpuBOM cbnermaTnsauum

onpegenseM no opmyrie
¢y =c1+ 050

100 (M.9.39)

roe Cd - KOHUeHTpauusa dnermatnsatopa, % 00.

M.9.7.4 KoHueHTpaumio roproyero Cf , % 00., Ha BepxHelh BETBM KpMBOW dnermatmsaumm
onpegenseM no opmyre

v~ ~d
Cou , (M.9.40)

roe Cﬁ‘t, Cd_g{ - KOHUEHTpauunm ropr4ero u cbnermaTmaTopa Ha BerHeVI BEe€TBW, OTBeYakuine

CTEXMOMETPUYECKOMY COOTHOLLEHUIO MEXAY TOpHYMM K okucnutenem (Touka 5 Ha pucyHke [1.9.2) u
onpeaensieMsle Mo opmynam:

100
= v, +1008/C (N.9.41)
(1+vy +100B/Cop,) 9.

Cast =CryVa, (N.9.42)
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12,82
y - (M.9.43)

1.9.7.5 KoHueHTpaLmmn roptodero 1 driermartmsartopa B Todke doriermatmsaumm (Touka 3 Ha pUcyHKe

Vg=

M.9.2) onpenensietca Toykon nepecedeHuss npsamblix (M1.9.39) n (1.9.40) Ha nnockocTu CH2 -Cy (cm.
pucyHok 1.9.2).
Mpunoxexue 10
(pexkomeHgyemoe)
(k pasgeny 38 HacTosLero cTaHaapTa)

dopma nNpoToKona UcnbITaHUM NO onpeaeneHNo MUHUManbLHOW nermaTusnpytoLlen
KOHLUeHTpauuu cpriermaTnsatopa M MMHMManbLHOro B3pbiBOOMACHOro coaepKaHUA Kucnopoaa B raso-
M NapoBO3AYLIHbIX CMeCAX

(HaumeHosaHue opzaHu3sayuu, 8binonHsAwel ucrnsimaHusi)

Mpotokon N
onpepeneHns MMHMMarnbHOW cdnermaTusnpyrowen KOHUEeHTpauum conermaTtusartopa u
MUWHUMarbHOro B3pbIBOOMACHOIO coAepXXaHus Kucnopoaa B ra3o- U NnapoBO3AYLUHbIX CMeCAX
n

oT r.

1. 3akasuuk (n3rotoBuTenb)

2. Ycnosusa B nomMelleHnmn (Temnepatypa, °C; oTHocuTenbHas BNaXHOCTb, %; aTMocdepHoe

JaBrneHue, MM pT.CT.)

3. UcnbiTaTtensHoe n nameputensHoe obopyaoBaHue (3aBOACKOM HOMEP, MapKka, CBMAETENbCTBO

0 NoBepKe, AnanasoH U3MEPEHUS, KIlacC TOYHOCTMW, CPOK AENCTBUS)

4. HanveHoBaHMe METOAMKM UCTbITAHWUIA

5. HanmeHoBaHwue, cocTaB U U3NKO-XMMNYECKNE CBONCTBA ncenenyemoro sewecrtsa

6. PacueTHoe 3HayveHne KOHLUEHTPaLUWNOHHbIX Npenenos

3KcnepwmeHTan bHbl€ @HHbIE!

Hanme- | OcTtatouyHoe MapumnanbHble KoHueHTpauus PesynbTtat KoHueHTpaunoHHbIe
HOBaHWe | OaBneHue B naBneHust KOMMOHEHTOB CMEeCH, | UCMNbITaHUS npenensi
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NpoObl | peaKkLMOHHOM | KOMMOHEHTOB CMeCcH, % 06. Ha Bocnna- pacnpocTpaHeHusi
Belwec- | cocyade, MM MM pT.CT. MeHeHWe | nnameHu no cmecu, %
TBa pT.CT. 06.
Be- |®ner-| Bos- Be- |®ner-| Bos-
wec- |matn-| gyx | wec- [matu-| gyx
TBO |3aTop TBO |3aTop
Mpumeyanue
BbiBopa: Cq): ; C02 =
WcnonHuutenu

damunua onepatopa

HanmeHoBaHue nabopatopum

Mpunoxexune 11
(pexkomeHgyemoe)
(k pasgeny 39 HacTosLwero cTaHgapTa)

dopmMa npoToKona UcnbITaHUI No onpeAeneHUio MUMHUMaNbHON 3HePrun 3aXKUraHus

NblN1eBO34YLWHbIX cmecen

(HaumeHosaHue opzaHu3ayuu, 8bInonHsarWel UucrnbimaHus)

MpoTtokon N
onpeaeneHN MUMHMMaNbHOW 3HEePrumn 3aXnraHnAa NbiIeBo3aAyLWHbIX CMecen

oT r.

1. 3akasuuk (n3rotoBuTEnb)

2. Ycnosus B nomelleHnmn (Temnepartypa, °C; OTHOCUMTeNbHas BNaXHOCTb, Y%; aTMocdepHoe

JaBreHue, MM pT.CT.)

3. NcnbiTaTensHoe n n3mepuTtenbHoe 060py,D,0BaHl4€ (38BO,IJ,CKOI7I HOMEpP, MapKa, CBMOETENbCTBO

O NoBepKe, gnana3oH naMepeHud, Krnacc TO4HOCTU, CPOK }J.eI7ICTBI/IF|)
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4. HanmeHoBaHWe MeTOAMKN UCTIbITAHUI

5. HanmeHoBaHue, cocTtaB U (hM3nKO-XMMUYECKMEe CBOMCTBA UCCNeQyeMOoro BeLlecTBa

6. [laHHble 0 hpakuMoHHOM cocTaBe obpasua

7. PacyeTHOe 3Ha4yeHne KOHLEHTPALMOHHbIX Npeaenos

3KCI'IepI/IMeHTaJ'IbeIe AaHHble:

Homep Hanps- PaccrtosHne Pas- Hanps- EmkocTb Yucno Yucno OHeprus
ucnbl- | XeHue Ha mexay pPSAHLIA XEeHMe Ha | KOHOEH- | MCKPOBLIX | Bocmna- | MCKpOBOro
TaHus BMbpa- pacnbl- npome- KOHAEH- catopa, | paspsgoB | MeHeHwn | paspsaa,
Tope, B nitenem n | wytok /, |catope, kB Nno n m Mk
AnNeKTpo- MM

gamn i, Mm

Uy | U,

MpumeyaHne

BbiBoa: W=

McnonHutenu:

damunusa onepartopa

HaumeHoBaHue naGopatopuu

Bu6nuorpadus
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[1] FCO 4407-89 TOT-1 - TemnepaTypa BCMbILLKM HEDTENPOAYKTOB B OTKPLITOM TUINE
CO 4409-89 TOT-3
[MCO 0252:2001 (1)-(3)]

[2] FCO 4088-87 - TCO 4092-87 TemnepaTypa BCMbILWKM HEPTENPOAYKTOB B 3aKPLITOM TUMNE
[MCO 0252:2001(1)-(5)]

[3] NCO 2719:2002* Onpepenenne TemnepaTtypbl BCnblwku - [MeHckn-MapTeHca meTopf
3aKpbITOro cocyaa

* OocTyn K MexayHapoAHbIM K 3apybexHbIM AOKYMEHTaM, YNOMSIHYTbIM B TEKCTE, MOXHO MNOMy4uTb,
obpaTmBwmch B Cnyxby noanepku nonb3osartenen. - Npumedanme nsrotosutens 6asbl AaHHbIX.

[4] MCO 2592:2000 OnpepeneHne TemnepaTyp BCMbIWKWA WM BOCNnameHeHus. Meton c
npumeHeHnemM npubopa KnueneHaa ¢ oTKpbITbIM TUFMEM

[5] PekomeHgaumm no nepeBO3ke OMacHbIX rpy3oB. PykoBOACTBO MO UCMbITaHUAM K Kputepuam. [atoe
nepecmoTpeHHoe nsgaHve. OOH, 2014

[6] MCO 1182:2010 Reaction to fire tests for products - Non-combustibility test. Peakuns
(ISO 1182:2010) Ha OrHEeCTOMKOCTb n3genuin. cnbiTaHne Ha HECrOpaemMocTb

[7] FOCT P 56025-2014 Matepwuanbl ctpoutenbHble. MeToq onpeneneHys TennoTbl CropaHns

[8] FOCT P 5725-1-2002* TouHOCTb (MPaBUNBHOCTL U NPELM3NOHHOCTL) METOA0B U pPe3ynbTaToB

namepeHnn. Yactb 1. OCHOBHbIE NOMOXEHUsI 1 onpeneneHns

* BeposaTHO, owwubka opurmHana. Cnepgyet uwtate: FTOCT P UCO 5725-1-2002. - [lpumedvaHne
nsrotoButens 6asbl AaHHbIX.

[9] nya MpaBumna ycTponcTea anekTpoycTaHOBOK

[10] CTB 2464-2016 Cnctema crtaHgapToB noxapHon 6esonacHoctu. [pogykums B
asposornbHoOM ynakoske. Knaccudmkaumsa no noXxapHOW OnacHOCTW.
MeToabl ncnbliTaHUn

YK (047.3):614.841.332:(083.7) MKC 13.220.01

KnioueBble cnoBa: BOCMNaMEHEHWe, BCMbIWKa, [OpeHue,  KoadhUUMEHT ,D,blMOOGpa:SOBaHVIFl,
noXXapoB3pbiBOOMNACHOCTb, CaMOBO3ropaHue, camoBocCniiaMmeHeHmne, tTemnepartypa TneHna, TOKCUM4YHOCTb




