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KommeHmaputi TAPAHTa
B coomeemcmeuu co cmameel 211 Tpydosoeo kodekca P® 2ocydapcmeeHHble
HopmamueHble  mpebosaHusi oxpaHbl mpyda obsizamesibHbl 0711 UCIMOJIHEeHUS
ropuduydeckumMu U u3UYECKUMU fuyamMu fpu ocywecmeneHuu umu Jirobbix eudos
oessmesibHoCmMu

HacTosiwumii cTtaHgapT pacnpocTpaHsieTcs Ha npocTble BellecTBa, XMMUYEcKue
COeaMHEHNsI U UX CMECU B PasfNYHbIX arperaTHbIX COCTOSIHUSIX U KOMBUHaUMSX, B TOM YnUcne
NONMMEpPHbIE M KOMMO3UTHbIE MaTepuransl (4anee - BelecTBa U MaTepuarnbl), NpUMeEHsieMble
B OTpacnsix HapoAHOro X03AncTBea.

CTtaHOapT He pacnpocCTpaHsieTCs Ha B3pbiBYaTble M paaMOaKkTMBHble BelLlecTBa U
maTepuansl.

CrtaHgapT ycTaHaBnvMBaeT HOMEHKNATypy MokasaTtenei noXapoB3pblIBOONACHOCTM
BELLIECTB 1 MaTepurarnoB U MeTOAbl UX onpeaeneHus.

1. O6wWwume nonoxeHus

1.1. lNMokasaTtenn nNoXxapoB3pbIBOOMNACHOCTM BeELLECTB U MaTepuanoB OonpedensitoT C
LeNbio MOMyYeHns UCXOAHbIX AaHHbIX AN pa3paboTku CUCTEM NO 0BECneYvYeHN0 NOXapHOW
©esonacHocT 1 B3pbiBoGe3onacHocTM B cooTBeTcTBUM € TpebosaHmammu TOCT 12.1.004 wn
FOCT 12.1.010, cTpouTenbHbIX HOPM M NpaBun, yTBepXaeHHbIx focctpoem CCCP; npasun
YCTPOMWCTBA 3NEKTPOYCTAHOBOK, YTBEPXAEHHbIX [0caHeproHagsopom MuHaHepro CCCP; npu
Knaccudgukaumm onacHbix rpy3oB no NOCT 19433; ons Bbibopa kaTteropum NOMELLEHUA U
30aHNA B COOTBETCTBMM C TpeboBaHWAMU HOPM TEXHOMOMMYECKoOro npoeKkTMpoBaHWUA; ASs
TEXHUYECKOrO Hag3opa 3a M3roTOBMEHWMEM MaTepuanoB W U3OENUM Npu MNOCTPOMKE U
peMoHTe cynos no npasunam Peructpa CCCP n PeyHoro Pernctpa PCOCP.

1.2. [loxapoB3pbIBOOMACHOCTb  BeEWeCcTB M MaTtepuanoB  onpeaensieTcs
nokasatensmMmu, BbIBOP KOTOPLIX 3aBUCUT OT arperatHoOro COCTOsiHUS BellecTBa (mMaTepuana)
N YCIOBUIA €ro NPUMEHEHUS.

MeTogbl onpeaeneHus nokasaTernen NPUMEHSIOT ANa CTPOUTENbHbIX MaTepuanos Mo
Mepe YCTaHOBIEHUSA KnaccuduKkaumm 3TUX nokasatenen n BBeAEHUS No HUM HOPMaTMBHbIX
TpeboBaHui.

1.3. [lpn onpegeneHnn noXapoB3pbIBOONACHOCTU BewecTB W MaTepuanos
pasnuyatoT:

rasbl - BEWECTBA, AaBNEHME HACbILWEHHbIX NapoB KOTOPbIX Npu Temnepatype 25°C n
nasneHun 101,3 klMa npesbiwaet 101,3 kla;

XWOKOCTU - BELLECTBA, OaBMEHME HACbILWEHHbIX NApoOB KOTOPbLIX MpU TemnepaType
25°C n paBneHumn 101,3 kla meHbwe 101,3 klMa. K XMAKOCTAM OTHOCAT Takke TBepable
nnaBslLMECs BeLlecTBa, TemnepaTypa NMaBfeHUs UM KannenageHus KOTOpbIX MeEHbLUe
50°C;



TBepAable BellecTBa M Matepuanbl - UHOMBMAOyarnbHble BeLLeCTBa M UX CMECEBble
KOMMNo3numm C TemnepaTtypon nnaeneHus unu kannenagexuuss 6onbwe 50°C, a Takke
BELLeCTBa, He uMeroLue TemnepaTypy nnasneHns (Hanpumep, ApeBecuHa, TKaHu U T. n.);
NbiNy - AUCNEPrMpoBaHHble TBepAble BELLECTBa M MaTepuanbl C pa3MepoM 4acTtul
meHee 850 MKM.
1.4. HomeHknaTypa nokasatenem n uUX MNPUMEHSEMOCTb [fs XapaKTepucCTUKU
NOXapOB3pPbIBOONACHOCTU BELECTB U MaTepuarnos npueeaeHsl B Tabn.1.

Ta6nuuya 1

I[IokaraTesb | ATperaTHoe COCTOHHME BelleCTB M MaTepMraJiOB

| I'a 3kl KNMOKOCTU TBepOue |
TIBLIJIN

T'pynna ropodYecTu + + + +
TeMnepaTypa BCIHIIKA - + - -

TemMmnepatTypa - + + +
BOCIIJIAMEHEHU A

TemMmnepatTypa + + + +
CaMOBOCIIJIaMEeHEeHUA

KoHLeHTpalUuMOHHEIE + + - +
npeneJsisl
pacrnpoCcTpaHeHnsd
IJIaMeHU
(BpocmlaMeHeHMs)

TeMnepaTypHbEe MIpPEenesit - + - -
pPacrnpoCTpaHeHns
IJIaMeHu

(pocmIaMeHeHMd)

TeMmnepaTypa TJIEHUA - - + +

YcnoBusa TEIJIOBOTO - - + +
CaMOBO3T'OPaHUS

MyHMMasbHada SHepInAa + + - +
3aXMUIT'aHMA

KucijioponHE MHOEKC - - + _

CrioCcoBHOCTE B3PHBATLCH + + + +
u TOpeTh OpU
B3aMMOIEVIC TBUN c
BOIOM, KUCJIOPOOOM
BO3Oyxa u OPyTI'MU
BeleCcTBaMM




HopmanbHasda CKOPOCTB + + - -
pacnpoCcTpaHeHmud
[IJIaMeHU

CKOpPOCTE BEHITOPAaHMA - + - -

KosdppuumeHt - - + -
OEIMOODOpPas0OBaHUSA

VHOeKC pacHpOoCTpaHeHUs - - + -
rnjaMeHu

[IokaraTesylb TOKCUUHOCTU - - + -
IIPOOYyKTOB I'oOpeHnAa
IIOJIMMEPHEIX MaTepMraJioB

MuyHMMAaJIbHOEe + + - +
B3PBEIBOOIIACHOE
ComepXaHMe KHucCJopona

MyHMMaIbHada + + - +
brrermMaTmsMpy©OILA A
KOHLEeHTpaumusa
baerMaTuzaTopa

MakcuMaJIbHOe  OaBJIEHUE + + - +
B3PHBA

CKOpPOCTH HapacTaHusg + + - +
OaBJIEHVS B3PHBA

NMpumeyvaHuns:

1. 3Hak "+" 0603Ha4YaeT NPUMEHAEMOCTb, 3HaK "-" - HENPUMEHAEMOCTb NoKasaTens.

2. Kpome ykasaHHbIX B Tabn.1, gonyckaeTcsi MCnosnb3oBaTb ApyrMe nokasatenu,
Bornee getanbHO XapakTepusytoLme NoxapoB3pbIBOONACHOCTb BELLECTB 1 MaTepuanos.

1.5. Uucno nokasaTenen, HeEOOXOAMMBIX W [OCTATOYHbIX AN XapakKTepUCTUKK
NOXapOB3pPbIBOONACHOCTU BELLECTB M MaTepuanoB B YCNOBUSIX NMPON3BOACTBA, NepepaboTku,
TPaAHCMNOPTUPOBAHNUS U  XpaHeHud, onpeagendet paspaboTtynk cuctembl obecneveHus
noxxapoB3pbiBoH6e3onacHOCTN 06bekTa unu paspaboTynk ctaHgapTa U TEXHUYECKUX YCIOBUIA
Ha BeLecTBO (Matepuan).

2. NokasaTenu NoXxapoB3pPbIBOONACHOCTU

[MoXXapoB3pbIBOONACHOCTL BELLECTB M MaTepuarnioB - COBOKYNMHOCTb CBOWCTB,
XapakTepuayoLwmx ux CnocoOOHOCTb K BO3HMKHOBEHMIO M PacnpOCTPAHEHWUIO TFOPEHUS.
Cnepncteuem ropeHuns, B 3aBMCMMOCTU OT €ro CKOPOCTU M YCIOBUIN NPOTEKaHUA, MOryT ObiTb
noxap (anddysmoHHoe ropeHme) unu B3pbIB (gednarpaunoHHoe ropeHne npenBapuTensHO
nepemMeLLaHHON CMEeCU roptoHEro C OKUCINTENEM).

2.1. 'pynna ropto4ecTu

2.1.1. lpynna ropto4decTn - KnaccudumkaumoHHas XapaKTepucTuka CrnocobHOCTH
BELLECTB U MaTepmasnoB K rOPEHUIO.

OpeHune - ak3oTepMmMYeCKasa peakuuns, npoTekarLwas B YCNoBUSIX €e NPpOorpecCuBHOro



CaMOYCKOPEHMUSI.
2.1.2. T'lo roproyecTn BellecTBa U MaTepuarbl nogpasgensatoT Ha Tpuy rpynnbi:
Heroptoune (Hecropaemble) - BellecTBa U mMaTepuanbl, He CNOCOOHbIE K rOPEHUO B

Bo3gyxe. Heroptoune BewectBa MOrytT ObiTb NOXapOB3pbiBOOMACHBIMU  (HanpuMmep,

OKUCNUTENW WNU BeLeCTBa, BblAensawwme roptoyme npoaykTbl NpyY B3aMMOAENCTBUM C

BOJOW, KNCNOPOLOM BO3yxa Unn Apyr ¢ ApYrom);

TpygHoroptoume (TpyaHocropaemble) - BeWwecTBa U MaTtepuarsbl, CnOCObHbIE ropeTb B
BO34yXe Mpu BO3AEWCTBMM WCTOYHMKA 3aXWUraHusi, HO He CnocoOHble CaMOCTOATENbHO
ropeTb NOCre ero yaaneHus;

roptoune (cropaemble) - BellecTBa U martepuarnbl, CNOCOOHbIE CamMOBO3ropaTtbCs, a
TaKkKke BO3ropaTbCs NPU BO3AENCTBMM UCTOYHMKA 3aXKUraHUss M CaMOCTOSTENbHO TOpPeTb
nocne ero yganeHus. [oproune XuagkocTu ¢ TemnepaTypon BeChbiwku He 6onee 61°C B
3aKpblTOM TuUrne unn 66°C B OTKPbLITOM TuUrne, 3adnerMaTu3MpoBaHHbIX CMECen, He
MMEILNX BCMbILLKY B 3aKpPbITOM TWUrne, OTHOCAT K nerkoBocnnameHsawowmmes. Ocobo
OnacHbIMW Ha3bIBalOT NErKOBOCMNIIaMEHSAIOLWMECH XNOKOCTU C TEMNEPaTypon BCMbIWKUA HEe
6onee 28°C.

2.1.3. PesynbTaTbl OUEHKM TPynnbl FOPHYECTM cnegyeT MpUMEHATb  Npu
KnaccudgukaumMm BeLLeCTB M MaTepuanoB MO rOPHYEeCTU U BKMYaTb 3TU [aHHble B
CTaHOapTbl M TEXHUMYECKME YCMOBUA Ha BewecTBa W Martepuanbl; npyu onpegeneHunn
KaTeropum nOMeELLEHN NO B3PbIBOMOXAPHOW WM MOXapHOW OMacHOCTM B COOTBETCTBUM C
TpeboBaHNAMM HOPM TEXHOMOMMYECKOrO NPOEKTUPOBAHUS; Npy pa3paboTke MeponpuaTUin No
obecneyeHnto noxapHon 6esonacHocTn B cooTBeTcTBUM € TpebosaHnsamn TOCT 12.1.004.

2.1.4. CywHOCTb 3KCMEpPMMEHTANbHOrO MeToda  OnpefeneHus  roprvecTu
3aKnio4aeTcsa B CO34aHUN TemMnepaTypHbIX YCIOBUN, CMOCOBCTBYIOLLMX FTOPEHUIO, N OLEHKE
noBeAeHUs uccreayemblx BELWECTB U MaTepuanoB B 3TUX YCIOBUSX.

2.2. TemnepaTtypa BCMbILLKK

2.2.1. TemnepaTtypa BCMbIWKA - HauMMeEHbLUasi TemnepaTtypa KOHAEHCUPOBAHHOrO
BellecTBa, MPU KOTOPOM B YCMNOBUAX cCneuuanbHbiX WUCNbITAHUW Hag ero noBEepPXHOCTbHO
obpasylTca napbl, CNOCObHble BCMbIXMBATb B BO34yXe OT WCTOYMHMKA 3aXUraHus;
YCTOMYMBOE ropeHue npu 3TOM He BO3HUKaET.

Benbiwka - ObICTpoe cropaHue rasonapoBO3A4YLUHOMW CMeCcU Hag MNOBEPXHOCTLIO
roptodero BellecTBa, ConpoBoXaatoLieecs KpaTKOBpEMEHHbIM BUAUMBIM CBEYEHUEM.

2.2.2. 3HayeHne TemnepaTypbl BCMbIWKN CriegyeT NPUMEHATb ANS XapaKTepUCTUKU
MOXapHOW OMacHOCTU XUAKOCTW, BKINOYAA 3TN JaHHble B CTaHOAPTbl U TEXHUYECKUE YCIOBUSA
Ha BewWecTBa; Npu onpegeneHnn Kateropum nOMeLLEHNN NO B3PbLIBOMOXAPHON U MOXXapHOU
OMacHOCTX B COOTBETCTBUM C TPEOBOBAHMAMN HOPM TEXHOSOIMYECKOrO NPOEKTUPOBAHMUS, NpU
pa3paboTke MEpPONPUATUIA no obecneyeHuno NoXXapHoWn B6e3onacHocTn n
B3pbiBOOE30MacHOCTM B cOOTBETCTBMMU C TpebosaHmsammn [OCT 12.1.004 n TOCT 12.1.010.

[onyckaetca  uMcCnonb3oBaTb  3KCMEPUMEHTalNbHble U pacyeTHble  3HAYeHUs
TemnepaTypbl BCMbILLKWN.

2.2.3. CylwHOCTb 3KCNEepMMEHTarlbHOro MeToaa onpeaeneHnsa TemnepaTypbl BCMbILLKN
3aKIOYaAETCA B HarpeBaHMM OMNpenerieHHOM MacChbl BELLeCTBa C 3a4aHHOW CKOPOCTLIO,
NepMOANYECKOM 3aXKUraHuM BbIAENALWMXCA NApoB U YCTAHOBMEHUM (hakTa Hanuyms unm
OTCYTCTBMS BCMbILKN NPU OUKCUPYyEMON Temneparype.

2.3. TemnepaTtypa BoCnIaMeHeHNs

2.3.1. TemnepaTypa BOCMSlaMEHEHNA - HaUMeEHbLUAa TemnepaTtypa BellecTBa, npu
KOTOPOM B YCNOBUAX CreLumanbHbIX UCNbITAHUI BELLECTBO BblAENSET roproymne napbl U rasbl C
TakoW CKOPOCTbI, YTO MpPM BO3OEWCTBMM Ha HUX WUCTOYMHMKA 3axuraHus Habniogaetcs
BOCMNSIaMeEHeHMe.

BocnnameHeHne - nnameHHoe ropeHue BewecTBa, MHULUMPOBAHHOE WCTOYHUKOM
3aXuraHma n npogornkarLeecs nocre ero yganeHus.

2.3.2. 3HadvyeHne TemnepaTtypbl BOCMMIAMEHEHUA crneayeT MNPUMEHATb  Npu
onpeaeneHumn rpynnbl roproYecTn BeLLecTBa, OLEHKEe NOXapHOW OnacHOCTM obopyaoBaHus m
TEXHOJOrMYECKNX MPOLECCOB, CBHA3AHHbIX C NepepaboTKOM roprYMX BELWEeCTB, Npu
pa3paboTke MeponpuaTUA Mo obecneyeHunto noxapHon Ge3onacHOCTU B COOTBETCTBUM C



TpeboBaHnamm [OCT 12.1.004 n TOCT 12.1.010, a Takke HeobxoauUMO BKMO4YaTb B
CTaHOapTbl U TEXHUYECKNE YCITOBUS Ha XUOKOCTMU.

[lonyckaetca uMCNonb3oBaTb  3KCMEPUMEHTamNbHble U pacyeTHble  3HA4YeHUs
TemnepaTypbl BOCNNIaMEHEHNS.

2.3.3. CywWHOCTb 3KCMEepUMEHTanbHOro MeToda oOnpeaenieHMss  TemnepaTtypbl
BOCMNSIaMEHEeHUs 3aKn4aeTcs B HarpeBaHUM onpeaeneHHon Macchbl BewlecTBa ¢ 3agaHHOM
CKOPOCTbO, MEPUOLOMYECKOM 3aKMraHUM BbIAENSAIOWMXCA NapoB W YCTAHOBNEHUM dakTa
HanMynsa UM oTCyTCTBUSA BOCMNIIaMeHeHUs npu oMKcupyemon tTemneparype.

2.4. TemnepaTypa camoBOCMNIaMeHeHUs

2.4.1. TemnepaTypa caMOBOCMNNIaMEHEHUS - HAMMEHbLUAA TemnepaTypa OKpyXatLlen
cpegbl, MpuM  KOTOpPOM B YCMOBMSX  COeumanbHbIX — UCMbITaHM  Habntogaetcs
camoBocCMlaMeHeHVe BeLlecTBa.

CamoBocnnamMmeHeHne - peskoe yBenM4eHMe CKOPOCTU IK30TEPMUYECKUX OOBLEMHbIX
peakuun, conpoBoXxgatoLeecs niaMmeHHbIM ropeHem u/vnm B3pbIBOM.

2.4.2. 3HayeHne TemnepaTypbl CaMOBOCMNAMEHEHUs cregyeT MNpPUMEHATb Npu
onpegeneHun rpynnbl B3pbiBoonacHon cmecn no [OCT 12.1.011 pgns BbiGopa TuMna
B3pbIBO3aLLMLLEHHOrO  3anekTpoobopyaoBaHud, npu  paspaboTtke  MeponpuaTui  no
obecneyeHnto NoXXapoB3pbIBOGE30NACHOCTM TEXHONOrMYECKUX NPOLIECCOB B COOTBETCTBUN C
TpeboBaHnamm [OCT 12.1.004 n TOCT 12.1.010, a Takke HeobxoauMo BKMO4YaTb B
CTaHOapTbl UM TEXHUYECKME YCINOBUA Ha BeLLleCTBa U MaTepuarnbl.

2.4.3. CywHocTb MeToda onpefeneHns Temnepatypbl CaMOBOCMIaMeHEeHUs
3aknio4aeTcsa BO BBEAEHMM OnpederieHHOW MacChbl BELLECTBa B HarpeTbin 06beM U oueHke
pe3ynbTaTtoB MCMbiTaHUA. M3MeHas TemnepaTypy WCNbITaHUs, HaxoaaT ee MWHUMarbHOe
3HayeHue, Npu KOTOPOM NPOUCXOAUT CaMOBOCTIaMeHEeHWe BeLlecTBa.

2.5. KOHUEeHTpaumoHHbIe Npeaenbl pacnpocTpaHeHNs niiaMeHn (BoCcnaMeHeHus )

2.5.1. HwxHU (BEPXHUI) KOHUEHTPAaLUMOHHbIA Npeaen pacrnpocTpaHeHUs nnamMeHn -
MUHMMarbHoe (MakcumarbHOE) coaepXaHue ropryero BellectBa B OAHOPOLHOM CMeCU C
OKUCNUTESTbHOW Cpefion, NPU KOTOPOM BO3MOXHO pacnpoCcTpaHeHWe nrameHu no CMecu Ha
noboe paccTosiHMe OT UCTOYHUKA 3aXKMUraHUS.

2.5.2. 3HayeHMss KOHLEHTPAUMOHHbLIX NpeaerioB pacnpocTpaHeHUA  nramMeHwu
HeobxoOMMO  BKMOYaTb B CTaHO4apTbl WM TEXHWYECKMe  YCroBuMsl Ha  rasbl,
nerkoBocCnaMeHaLWnecs MHAnBMAyarnbHble XUOKOCTU U a3e0TPOrNHble CMEeCU XUAKOCTEN,
Ha TBepAble BelecTBa, CnocobHble 06pa3oBbiBaTh B3PbIBOOMACHLIE MbINIEBO3AYLUHbIE CMECH
(ons nbinen onpefenstoT TOMbKO  HWKHUMA - KOHUEHTPAaUMOHHbIN  npegen). 3HadeHus
KOHUEHTPaUMOHHbIX NpefenoB crniegyet nMpUMMEHATb  NpU  onpeferieHnun  KaTteropum
NOMELLEHMI MO B3PbIBOMOXAPHOW U NOXapHOM OMacHOCTM B COOTBETCTBUM C TpeboBaHUAMMK
HOPM TEXHOSIOrMYECKOro NPOEKTUPOBAHUSA; NpU pacyeTe B3pbIBOOE30NaCHbIX KOHLUEHTpaLumm
rasoB, NapoB M MNbINIEW BHYTPU TEXHOMOrM4yeckoro obopyaoBaHus m TpybonpoBoaoB, Mpu
NPOEKTUPOBAHNN BEHTUMNALMOHHBLIX CUCTEM, @ TakKe Npu pacdeTe npeaesibHo A0NyCTUMbIX
B3pbIBOOE30MaCHbIX KOHLUEHTpauuin rasoB, NapoB W Mbifien B BO3Ayxe paboden 30HblI C
NOTEHUNanbHbIMWU  UCTOYHMKaMWU 3aXuraHna B cooTBeTcTBUM C TpeboBaHnamu [OCT
12.1.010, npu pa3paboTke MeponpusaTA NO obecnevyeHnto noxapHon 6e30nacHOCTU
obbekTa B cootBeTCcTBUM C TpeboBaHnamm [OCT 12.1.004.

[lonyckaetca uMCnonb3oBaTb  3KCMEPUMMEHTAmNbHbIE U pacyYeTHble  3HA4YeHUS
KOHUEHTPaLUMOHHbIX NpeaenoB pacrnpoCTpaHeHUs niameHu.

2.5.3. CywHocTb MeToaa onpeneneHus KOHLEHTPaLMOHHbIX npegenos
pacnpoCTpaHeHUs1 NfiaMeHn 3akfiyaeTcs B 3aXUraHum raso-, Napo- WU nblneBo3ayLLHON
CMeCu 3a[aHHOM KOHLEHTpauuMM nccnegyemMoro Bewectsa B o6bemMe peakumoHHOro cocyaa
N yCTaAHOBNEHUM dpakTa Hanuuust UM OTCYTCTBUS pacnpoCTpaHeHus nnameHun. N3meHas
KOHLEHTpaUM0 ropovero B CMECH, YCTaHaBMMBAKT €€ MUHUMAaNbHOE M MakCuMarnbHOe
3HaYeHUs1, NPU KOTOPbIX MPOUCXOAUT pacnpocTpaHeHne nNnamMmeHu.

2.6. TemnepaTtypHble Npeaensl pacnpocTpaHeHUs nnameHun (BocnnameHeHus)

2.6.1. TemnepaTtypHble npefenbl pacnpoCTpaHeHUs NnaMeHn - Takme TemnepaTypbl
BELLLECTBA, NPU KOTOPbIX €ro HacCbIWEHHbIN nap obpa3yeT B OKUCNUTENbHOW cpeae
KOHUEHTpauun, paBHble COOTBETCTBEHHO HWXHEMY (HWXHUA TemnepaTypHbli npegesn) wu



BEPXHEMY  (BEPXHUM  TemnepaTypHbin  npefen)  KOHUEHTPAUWOHHbIM  npeaenam
pacnpocTpaHeHUs nriaMmeHu.

2.6.2. 3HaveHns TemnepaTypHbIX MPeaesioB pacnpoCTpaHeHuUs NrnamMeHu creayet
NPUMEHATbL Npu pas3paboTke MeponpuaTUn nNo obecneveHnto NoXapoB3pbiBOOE30nacHOCTU
obbekta B cootBeTcTBMU C TpeboBaHmsamm TOCT 12.1.004 n TOCT 12.1.010; npn pacdete
NoXapoB3pbiBOOEe30onacHbIX  TEMNEpPATypHbIX  PeXMMOB  paboTbl  TEXHONIOMMYECKOro
obopynoBaHus; NpU OLEHKE aBapurHbIX CUTyauWW, CBS3a@HHbIX C Pas3fMBOM TFOPHOYMX
XNOKOCTEN, AN pacdeTa KOHUEHTPAaUMOHHbIX NpefernioB pacrpoCTpaHeHUs nrameHu, a
Takke HeoOXoouMMO BKMOYaTb B CTaHO4apTbl WM TEXHUMYECKME YCIOBUS Ha ropruune
XUOKOCTW.

2.6.3. CywHOCTb MeTOAa onpeaenieHnst TemnepaTypHbIX NpeaenoB pacnpoCcTpaHeHus
nnaMmeHn 3akniyaeTcs B TepMOCTaTMpOBaHUM UccnesyemMon XUOKOCTU Npu  3agaHHOM
TemnepaType B 3aKpbiTOM peakLMOHHOM Ccocyde, coaepXallem BOo3ayX, WUCMbITaHUM Ha
3aXuraHme napoBO3QyLLUHOM CMeCU U YCTaHOBMEHUW akTa HanuMyuus unm OoTCyTCTBUSA
pacnpocTpaHeHus nnamMmeHn. K3meHss TemnepaTtypy WCMbITaHUsl, HaxogaT Takne ee
3Ha4yeHMs (MMHMManbHOE M MakCMMarnbHOE), MPU KOTOPbIX HAacCbIWeEHHbIM nap obpa3syeT C
BO3yXOM CMECb, CMOCOOHYI0 BOCMNIIAMEHATLCA OT MCTOYHUKA 3aXXKUraHUs U pacnpoCTpaHATb
nnams B 06bemMe peakLMOHHOro cocyaa.

2.7. TemnepaTypa TneHus

2.7.1. TemnepaTypa TreHus - TemnepaTtypa BeLlecTBa, Npu KOTOPOW MPOUCXOaUT
pe3Kkoe yBenn4yeHMe CKOPOCTU 3K30TEPMUYECKMX PeaKkLMi OKUCHEHUA, 3aKaHYMBaOLLMXCSH
BO3HWKHOBEHMEM TIIEHUS.

TneHne - ©GecnnameHHoe TropeHWe TBepaoro BewectBa (Matepuana) npu
CpaBHUTENBLHO HWU3KMX Temnepatypax (400 - 600°C), 4acto conpoBoOXgatoLieecs
BblAeNeHneM gbima.

2.7.2. 3Ha4yeHne TemnepaTypbl TIeHUs cnegyeT NPUMEHATb NPy 3KCnepTu3ax npuyunH
noxapoB, Bblbope  B3pbIBO3ALUMLLEHHOIO  anekTpoobopynoBaHuss w1 paspaboTtke
mMeponpusatMi no obecnevyeHnto noxapHon 6e30MacHOCTU TEXHOSOMMYECKNX NPOLECCOoB,
OLlEHKE MOXapHOM OMacCHOCTU MNOSIMMEPHbLIX MaTepuanoB W paspaboTke peuenTyp
MaTepuanoB, He CKIMOHHbIX K TIIEHUIO.

2.7.3. CywHOCTb MeToga onpegeneHus TemnepaTypbl TrEHWA 3akni4yaeTcss B
TepMocTaTMpoBaHUN UCCredyemMoro BellecTBa (MaTepuana) B peakuMOHHOM cocyae npu
obayBe BO3QyXOM M BU3yanbHOW OLEHKE pe3ynbTaToOB UCMbITaHus. MaMeHsst TemnepaTypy
MCNbITaHWS, HAXOASAT €€ MWHMMArbHOEe 3HayeHue, Npu KOTOpOM HabnwpaeTcs TrneHue
BellecTBa (mMaTepuana).

2.8. Ycnosus TennoBoro CamoBo3ropaHus

2.8.1. Ycnosus TennoBOro CaMOBO3rOpaHWsa - 3KCMEepUMEHTanbHO BblsSIBNIEHHAs
3aBUCMMOCTb MexXgy TemnepaTtypor OKpyXXalllen cpegbl, KONMM4YeCcTBOM BeLLEeCTBa
(maTepuana) n BpemeHeM 0O MOMEHTa ero CaMOBO3ropaHns.

CamoBo3ropaHme - pesKoe YyBENUYEHUE CKOPOCTU 3IK3O0TEPMMYECKMX MPOLIECCOB B
BellecTBe, NpuBogsLLee K BO3HUKHOBEHUIO 04ara ropeHus.

2.8.2. Pe3ynbTaTtbl OLEHKM YCOBUW TEMMOBOro CaMOBO3ropaHna crieqyeT NpUMeHsTb
npu BbiIbope 6e3onacHbIX YCNOBUA XpaHEHUSA U NepepaboTkM CaMOBO3ropatroLLNXCsa BeLecTB
B coOoTBETCTBMM C TpebosaHmsammn [OCT 12.1.004.

2.8.3. CywHocTb mMeToga onpegeneHna YcrioBurM TEMSOBOrO CaMOBO3ropaHus
3aKI0YaeTCa B TEPMOCTATUPOBAHUN UCCNeayeMOro BeLLecTBa (MaTtepuana) npyu 3agaHHom
TemnepaType B 3aKpblTOM peakuMOHHOM cocyde W YCTaHOBMEHUW 3aBUCMMOCTU MeXay
TemnepaTypon, Npu KOTOPOM MPOUCXOOUT TEnnoBoe camoBo3ropaHve obpasua, ero
pasMepamu 1 BpeMeHeM A0 BO3HUKHOBEHNA FOPEHUs (TNneHus).

2.9. MuHMManbHas aHeprus 3axmraHus

2.9.1. MnHMManbHasi 3Heprus 3aXxuraHnsa - HavMeHblUast 3Heprust ANeKTPUYecKoro
paspsga, cnocobHas BocnfiamMeHnTb Hanbonee nerko BOCNIIaMeHsIoLYCA CMECb FOPHOYEro
BeLlecTBa C BO34yXOM.

2.9.2. 3HayeHMe MWHUMAanbHOW 3JHEPrun 3axuraHust cnegyet MNpPUMEHATb Npu
paspaboTke MeponpuaTUM MO obecrneyeHuo  MNOXapoB3pbiBOOE3onacHbIX  YCroBui



nepepaboTkn roprumx BewecTB U obecnevyeHuss aNeKTpocTaTUYeckon McKkpobe3onacHoOCTH
TEXHOJTIOrMYECKMX NpoLeccoB B cooTBeTcTBMM C TpeboBaHuamm [OCT 12.1.004, TOCT
12.1.010 n FOCT 12.1.018.

29.3. CywHocTb wMeToAa onpefeneHuss MUHUMAnbHOW 3HEepruvM  3axuraHus
3aKni4aeTcs B 3aXuUraHuu C 3aaHHOW BEPOSITHOCTbIO ra3o-, Mapo- WU MblfIeBO3OYLLHON
CMECU pPa3fMYHOW KOHLEHTpauMM 3NEeKTPUYECKUM paspsiaoM  pPasfiIMdHOM  JHEeprm wu
BbIABMIEHUN  MUHUMAnbHOMO  3HAYEHWs  3Heprun  3axuraHua  nocrie  obpaboTku
3KCNepUMEHTanbHbIX AaHHbIX.

2.10. KncnopoaHbin HOeKc

2.10.1. KucnopogHbin HOEKC - MUHUMAarbHOE coAepXXaHue Kucnopoga B KUCNOpPOaHO-
a30THOW CMecu, NpU KOTOPOM BO3MOXHO CBe4yeobpasHoe ropeHume maTtepuarna B YCNoBUAX
cneumanbHbIX UCMbITaHWUNA.

2.10.2. 3HaveHMe KMCROPOOHOro MWHAEKCa crnefyet MNpUMEHATb MNpu  paspaboTke
NONMMMEPHBIX KOMMO3ULUIN MOHWXKEHHON TOPHYECTU M KOHTPOSIE TFOPHYECTU MONMMEPHbIX
mMaTepuanoB, TKaHeW, LUEenmniono3HO-OyMaXHbIX uM3genuin W Opyrux  Matepuarnos.
KucnopoaHbin nHgekc HeobxoamMmo BKMOYaTh B CTaHAAPTbl UMM TEXHUYECKME YCIOBUSA Ha
TBEpAble BelwecTBa (MaTepuansl).

2.10.3. CywHocTb MeToda onpefeneHns KUCNOPOOHOro WHAEKca 3akroyaeTcs B
HaxXxoXOEeHUM MUHUMarnbHOW KOHLEHTpauum Kucropoga B MNOTOKE KUCIIOPOAHO-a30THOM
cMecu, npu  KoTopoum  HabnwogaeTca  CaMOCTOATENbHOE  FOpeHue  BepTMKarbHO
pacnonoxeHHoro obpasua, 3aXnraemoro CBepxy.

2.11. CnocoBHOCTb B3pbIiBaTbCA 1 rOpeTb NpU B3aUMOAENCTBMM C BOAOW, KMCITOPOAOM
BO34yXa 1 ApYrMMun BellecTBaMn (B3anMHbIN KOHTaKT BELLECTB)

2.11.1. CnocobGHOCTb B3pbiBaTbCA W TOpPeTb MNpuM B3aMMOLAENCTBUMM C BOAOWN,
KACropoooM BO3gyxa W OpyrMMM  BellecTBamMM - 3TO  KadeCTBEHHbIM MoOKasaTesb,
XapakTepuayowmim ocobyto noXXapHy onacHOCTb HEKOTOPbLIX BELLIECTB.

2.11.2. [JaHHble O CNOCOBHOCTU BELLECTB B3pbiBAaTbCA M OpPeTb NpPUM B3aMMHOM
KOHTaKkTe HeobGXoaAMMO BKIOYaTb B CTAHOAPTbl MM TEXHUYECKME YCNOBUS Ha BELLECTBa, a
TaKke cnegyet NPUMEHATb NpuU onpeaeneHuy KaTeropumn NoMeLLEeHNn NO B3PbIBOMOXapHOMN U
NOXapHOM OMacHOCTM B COOTBETCTBMM C TpeboBaHMSMM HOPM  TEXHOSTOMMYECKOro
NPOEKTUPOBaHUS; Mpu Bblbope 6e3onacHbIX YCNoBUWA MNPOBEAEHUS TEXHOMNOrMYecKmx
NpoUeccoB M YCrOBUM COBMECTHOMO XpaHEeHUs W TPaHCNOPTMPOBaHUS BELLECTB U
MaTepuanos; Npu BbIBOpe NN Ha3HAYEeHUN CPEACTB NOXapPOTYLLUEHUS.

2.11.3. CywHocTb MeToda onpeaeneHns CnocobHOCTM B3pbIBATbCS UM FOPeTb Npwu
B3aMMHOM KOHTAaKTE BELLEeCTB 3aKryaeTcs B MeXaHUW4YeCKOM CMeLuMBaHuM uccrnenyembix
BELLECTB B 3a4aHHOM MPONOPLUUN N OLEHKE pe3yNbTaToB UCTbITAHUS.

2.12. HopmanbHasa ckOpoCTb pacnpoCTpaHeHUs nnaMmeHu

2.12.1. HopmarnbHast CKOPOCTb pacnpoCTpaHEHUs NiiamMeHn - CKOPOCTb NepemeLLeHns
PpOHTa NnameHn OTHOCUTENbHO HECTOPEBLLENO rasda B HanpasneHUn, NepneHgnkynspHoM K
€ro noBepXHOCTW.

2.12.2. 3HayeHMe HOpMasnbHOW CKOPOCTU pacnpocTpaHeHna nrameHn cnegyet
NPUMEHSATb B pacyeTax CKOPOCTM HapacTaHus OaBfeHWsa B3pbiBa ra3o- M NapoBO3AYLUHbIX
CMecel B 3aKpbITOM, HerepMeTuyHoM o6opyaoBaHUM U MOMELLEHUAX, KPUTUYECKOro
(racawero) pguameTpa npu pas3paboTke W CO34aHUM  OrHenperpaguTenen, nnowaan
nerkocbpacbiBaeMbIX  KOHCTPYKLMN, npeaoxpaHuTeNnbHbIX  MembpaH ©n  Opyrux
pasrepMeTU3MpyoLWmMX YCTPOMCTB; npwu paspaboTke mMeponpuatui no obecneveHuto
NOXXapoB3pbIBOOE30NAaCHOCTU  TEXHOSIONMYEeCKUX  MpoLeccoB B COOTBETCTBUM  C
TpeboBaHnamm [OCT 12.1.004 n TOCT 12.1.010.

2.12.3. CywHoOCTb MeToda onpeferneHns HopmalribHOM CKOPOCTU pacrnpOoCTpaHeHus
NNamMeHn 3akni4aeTca B MPUrOTOBNEHUN FOPHOYEN CMECU W3BECTHOro CcocTaBa BHYTpPU
peakunoHHOro cocyda, 3aXuUraHum CMecu B LEeHTpe TOYEeYHbIM WUCTOYHMKOM, perncrpaumm
M3MEHEHNS BO BpeMeHW [aBneHna B cocyge W obpaboTke aKcnepumeHTanbHOM
3aBUCMMOCTN "OaBneHune - Bpemsa" ¢ UCNOoNb30BaHMEM MaTemMaTUdeckon MOAenu npouecca
ropeHus rasa B 3aMKHYTOM cocyZe u npouenypbl ontuMmusauun. Matemartmyeckaa Moaenb
NO3BONSAET NOMYYUTb pacyYeTHYH 3aBUCMMOCTb "OaBreHune - Bpems", onTUMu3aumst KOTopom



MO aHanorM4yHOWM IKCMEPUMEHTANbHOMW 3aBUCUMOCTW [JdaeT B pe3ynbTaTe W3MEHeHue
HOpMaribHOM CKOPOCTU B NPOLIECCE Pa3BUTUSA B3PbIBa AS151 KOHKPETHOIO UCMbITaHUS.

2.13. CKopoCTb BbIropaHuns

2.13.1. CKOpOCTb BbIrOpaHUs - KONMWYECTBO XWOKOCTW, Ccropawwen B eauHuLy
BpeMEHM C eguHuubl nnowaan. CKoOpoCTb BbIrOpaHUSA XapakTepusyeT WHTEHCMBHOCTb
rOPEHUS XKUAOKOCTH.

2.13.2. 3HayeHMe CKOpPOCTM BbIFOpPaHUA cnegyeT MNPUMEHATb MpU  pacyeTHbIX
onpeaeneHnax MpPoOAOIDKUTENBHOCTU FOPEHUS XMOKOCTU B pesepByapax, WHTEHCUBHOCTU
TEennoBblAeNeHnss N TemMnepaTypHOro pexuma noxapa, WHTEHCUMBHOCTM  nofayu
OrHeTyLlallnxX BeLecTB.

2.13.3. CywHoCTb MeToda OnpeaeneHusl CKOPOCTU BbirOpaHusl 3akroyaeTca B
3axuraHun obpasuya >KMOKOCTM B peakumMoHHOM cocyae, (PUKCUMPOBaHMM MOTEPU Macchbl
obpasua 3a onpedeneHHbIn NPOMEXYTOK BPEMEHM W MaTemaTtuyeckon obpaboTke
3KCNepUMeHTarbHbIX AAHHbIX.

2.14. KoadhdunumeHT abimoobpasoBaHms

2.14.1. KoadpdpuuneHT abimoobpasoBaHuMsi - nokasaTenb, XapakTepusyrLun
ONTMYECKYD MMOTHOCTb AblMa, obpasyluweroca npuM  MNIAamMeHHOM TOPEHUN  UMN
TEPMOOKUCINUTESNTIbHON  OeCTpyKumMn  (TreHuu) onpefeneHHoro Konuyectsa TBepAoro
BellecTBa (MaTepuana) B yCrnoBusiX crneumanbHbIX UCMbITaHUNA.

2.14.2. 3HadveHue KoadpduumeHTa AbiMoobpas3oBaHUA criegyet MNpPUMEHSTb AN
Knaccudgukaumm matepuanos no AbiMmoobpasytouien cnocobHocTu. PaanuyatoT Tpu rpynnbl
MaTepuanos:

C Manown abimoobpasytoLlen cnocobHOCTLIO - KO MUMEHT AbiIMmoobpasoBaHus Ao 50

2 -1
M KT Bknitoy.;
C YMEpEHHON AbiMoobpa3sytoen CnocobHOCTLIO - KOIPULMEHT AbIMOOBpa3oBaHUSA

2 -1
cB. 50 oo 500 M "K' gknoy.;
C BbICOKOM AbIMOOBpa3ytoLen cnocobHOCTbIO - KO3 PUUMEHT AbIMOOBPa30BaHUSA CB.

2 -1
500 M "Kr

3Ha4veHne koadbdumumeHTa gbiMoobpasoBaHMs HeobXoAMMO BKMYATb B CTaHOapPThI
NN TEXHUYECKNE YCIOBMUS Ha TBEPAbIE BELLECTBA U MaTepmansbl.

2.14.3. CywHocTb MeToga onpegeneHna KoadduumeHTa AObIMOOOpa3oBaHHS
3aKI0YaeTCa B OnpeaenieHMmM onTUYECKON MAOTHOCTM AbiMa, 00pa3yroLerocs npu ropeHnmn
WM TNEHUM UM3BECTHOrO0 KOMMYyecTBa UCMbITYEMOro BelwlecTBa WK Matepuana,
pacnpeaeneHHoro B 3agaHHoM obbeme.

2.15. 'Hpekc pacnpocTpaHeHus nnamMmeHu

2.15.1. lHgekc pacnpocTpaHeHNsa NnaMeHn - YCNOBHbIN Ge3pasMepHbIn nokasaTenb,
XapakTepuayoLwmin cnocobHOCTb BeLecTB BOCMNAaMEHATbCH, PacnpoCTpaHATb nrams no
MOBEPXHOCTU N BbIAENATL TENIO.

2.15.2. 3HayeHWe uWHAOEKCa pacnpoCTpaHeHUs MramMeHu cregyeT MNPUMEHATb ANs
Knaccudgukaumm maTepuarnos:

He pacnpocTpaHsoLme nnams No NOBEPXHOCTU - UHOEKC pacnpOoCTpaHeHUs NnaMeHn
paBeH O;

MeANeHHO pacnpocTpaHsawme nnamMs no NOBEPXHOCTU - UHAEKC pacnpoCTpaHeHus
nnamenu cB. 0 go 20 BKMOY.;

ObICTPO pacnpocTpaHaLwWwmne nnamsa no NoBEepPXHOCTU - MHAEKC pacrnpoCTpaHeHus
nnamenu c.. 20.

2.15.3. CywHocTb MeToga onpeferneHns WHAOeKca pacnpocTpaHeHUa nrameHu
3aKr04aeTCca B OLEHKe CnocoBHOCTM MaTepuana BOCMNAaMEHSATbCH, BblAENATb TEMS0 U
pacnpocTpaHATb NnamMs rno NOBEPXHOCTU MNPy BO3AENCTBUM BHELLHEro TENMOBOro NoToKa.

2.16. NokasaTenb TOKCUYHOCTU NPOAYKTOB FOPEHNSA NOSIMMEPHbBIX MaTepuanos

2.16.1. lokasaTenb TOKCUYHOCTU MNPOAYKTOB TFOPEHUS - OTHOLUEHWEe Konuyectsa
mMaTepuana K eguHuue obbema 3aMKHYTOro nNpoCTpaHCTBa, B KOTOPOM obpasyrowmecs npu
ropeHum wmaTepuana rasoobpasHble npoaykTbl Bbi3biBalOT rmbenb 50% nogonbITHLIX



XVBOTHBIX.
2.16.2. 3HayeHMe nokasaTens TOKCUYHOCTU MPOAYKTOB ropeHust cregyet NpuMeHsiTb
ANA CpaBHUTENbHOW OLIEHKU MOMMMEPHbIX MaTtepuarnoB, a Takke BKNYaTb B TEXHUYECKME
YCNOBUS N CTaHAAPTbl HA OTAENOYHbIE U TEMMON30MALMOHHbIE MaTepuarnsbl.
Knaccudpukaums maTtepuanoB nNo 3HaAYeHWO nokasaTenss TOKCUYHOCTUM MNpOAYKTOB
ropeHus npueegeHa B Tabn.2.

Tabnuua 2

| Kyacc omacHocCTH |H_CL_50, T X M(-3), IpM BpPEeMeHM D3KCIIO3ULUM,

1

Upe3BBUAMHO OIlaCHEE | Do 25 | Do 17 | o 13 | pife)

—_—
(@)

1

BrICOKOOIIaCHEIE | 25 - 70 | 17 - 50 | 13 - 40 | 10 -
0

—_— ) —

1

YMEepeHHOONAaCHbe | 70 - 210 | 50 - 150 | 40 - 120 | 30 -
0 |

_ 0 —

L

MaJjioomnacHHEe | Ce. 210 | Ce. 150 | Ce. 120 | Ce.
0

— (O —

L

2.16.3. CywHoCTb MeToda onpefeneHns nokasatend TOKCUYHOCTU 3akryaeTcs B
CKUraHuM unCCreagyemoro martepuana B KaMepe CropaHusi npu 3agaHHOW MNIIOTHOCTM
TENNOBOr0 MOTOKA W BbISIBIEHUM 3aBUCUMOCTM feTanbHOro 3addekta rasoobpasHbiX
NPOAYKTOB FOPEHNSA OT MaCCbl MaTepuana, OTHECEHHOWN K eanHULE 06bemMa 3KCNO3ULMOHHOM
Kamepbl.

2.17. MnHnmaneHas donermaTmampyoLwas KoHLeHTpauma pnermartmnsaropa

217.1. MwuHumanbHaa nermatmsnpylowas KoHueHTpauua dnermatusartopa -
HanMeHbLlaa KOHUeHTpauus drnermatmsatopa B CMECU C FOpHYMM U OKMCAUTENEM, npwu
KOTOPOMN CMECb CTaHOBMUTCHA HECNOCOOHOM K pacrnpOCTPaHEeHUKO MNNaMeHn npu ndom
COOTHOLLIEHNN FOPHYErO U OKUCIINTENS.

2.17.2. 3Ha4vyeHne MWHUMarbHOM dornermaTuampyoLlen KOHLUEeHTpauuu
dnermaTtusaTopa crnegyeTt NpuMMEHATb Npu paspaboTke MeponpuaTun no obecneveHuto
NoXXapoB3pblBOOE30ONACHOCTU TEXHOMOIMMYECKMX MNPOLECCOB MeToaoM drermatv3aumm B
cooTtBeTcTBUM C TpeboBaHusammu [OCT 12.1.004 n TOCT 12.1.010.

217.3. CywHocTb MeToda ornpegeneHus MUHUManbHOM  dorermaTusnpyoLen
KOHUEHTpaumm donermatmu3atopa 3akfniyaeTcs B ONpedeneHun  KOHUEHTPauMOHHbIX
npenenoB pacnpoCTpaHEeHUs NiiameHn ropoyero BellecTsa npu pasbaeneHum raso-, napo- u
NbINEeBO3AYLLUHON CMeCU AaHHbIM doriermMaTn3aTopoM U nonyyvyeHnn "Kpmesomn driermatmnsauymn”.
Mnk "KpnBou dnermaTtnsaumn” COOTBETCTBYET 3Ha4yeHuo MUHMMaISTbHON



donermaTu3MpyroLLLen KoOHLEHTpauun donermatmusaropa.

2.18. MnHnmanbHoe B3pbIBOONACHOE cofepKaHne Kucnopoaa

2.18.1. MwuHumanbHoe B3pbIBOONACHOE COAEpPXaHue Kucropoda - Takas
KOHUEHTpauus Kncrnopoga B roproden cMecu, COCTOSLLIEN U3 TOPIOYEero BeLecTsa, Bo3agyxa u
dnermatusatopa, MeHblUe KOTOPOW pacnpocTpaHeHWe nfamMeHn B CMECU CTaHOBUTCS
HEBO3MOXHbIM Npu NOOON KOHLUEHTpauum roptodero B cmecu, pasbaBreHHOM AaHHbIM
donermaTn3aTopom.

2.18.2. 3HayeHMe MUHUManNbLHOrO B3PbLIBOOMACHOIO COAEpXaHusa Kucrnopoga cregyet
NPUMEHNATL NpU paspaboTke MeponpuaTMA No obecnevyeHnto NoXxapoB3pbiBOOE30NacHOCTH
TEXHOSOrM4Yecknx npoueccoB B cootBeTcTBUM ¢ TpeboBaHmsmmn TOCT 12.1.004 n FTOCT
12.1.010.

218.3. CywHocTb MeToga oOnpefdeneHns  MWHMMAanbHOro  B3pbIBOOMACHOrO
codepXaHus Kucropoda 3akfiloyaeTcs B UCMNbITAHUWM Ha BOCMflaMEHEHME raso-, Napo- WUnu
NbINEeBO3aYLLUHbIX CMECeN pasnMYHOro coctaea, pasbaBneHHbIX AaHHbIM rIerMaTM3aTopom,
A0 BbISIBMIEHWUST MMHMMArbHOM KOHUEHTpauMM Kucrnopoga U MakCMmalribHOM KOHLEHTpauuu
dornermaTusaTtopa, Npu KOTOPbIX eLle BO3MOXHO pacrpoCTpaHeHue nnameHu rno cMecu.

2.19. MakcumanbHoe gaBrieHue B3pbiBa

2.19.1. MakcumanbHoe AaBneHve B3pbiBa - Hambonbliee M3bbITOMHOE OaBneHue,
BO3HMKaloLLee npu gednarpaumoHHOM CropaHum raso-, napo- Uin nbleBo3ayLHON CMecu B
3aMKHYTOM cocyfe npu HayansHom gasneHun cmecun 101,3 klla.

2.19.2. 3HayeHMe MaKCcuManbHOro AaBfeHus B3pbiBa criegyet MpUMEHATb Npu
onpegeneHun KaTeropumM MOMELLEHNN MO B3PbIBOMOXAPHOM W MOXAapHOM OMacHOCTU B
COOTBETCTBUN C TPEOOBAHMAMN HOPM TEXHONOMMYECKOrO NPOEKTUPOBAHUS, Npu pa3paboTke
MeponpusaTMA No 0BecneyeHnto NoXXapoB3pbiBOOE30NACHOCTUN TEXHONOMMYECKMX NPOLECCOoB
B cooTBeTcTBUMM C TpeboBaHuamn [OCT 12.1.004 n TOCT 12.1.010.

2.19.3. CywHocTb MeToda onpefeneHna MakCuMarnbHOro [aBrieHuUst B3pbiBa
3aKIYaeTCa B 3aXUraHuy raso-, Napo- U MbiNeBo3ayLLIHOW CMEeCWU 3aJaHHOro cocrtaBa B
obbemMe peakumoHHOro cocyda W perucTpaumm M3bbITOMHOrO pas3BMBAalOLLEroCs Npwu
BOCMNSI@aMEHEHUN TOpIOYEN CMecn AaBneHus. MI3MeHss KOHUEHTpauuio roproyero B CMECH,
BbISIBMISAOT MakcMMaribHOe 3Ha4YyeHue AaBneHus B3pbiBa.

2.20. CkopoCTb HapacTaHua gaBneHus B3pbiBa

2.20.1. CkopocCTb HapacTaHus AaBneHus B3pbiBa - NPOM3BOAHAA JaBleHUs B3pbiBa No
BPEMEHM Ha BOCXOASLEM ydacTke 3aBMCUMMOCTW [aBfieHWA B3pbiBa roptoden cmecu B
3aMKHYTOM cocyze OT BPEMEHM.

2.20.2. 3HayeHne CKOpOCTU HapacTaHusa gaBreHnsa B3pbiBa crieqyeT NPUMEHSTb Npu
paspaboTke MeponpusaTUA NO obecnevYeHno NoXXapoB3pbiIBOOE30NACHOCTU TEXHONOMMYECKNX
npoueccoB B cooTBeTCcTBUKN € TpedoBaHuammn [OCT 12.1.004 n TOCT 12.1.010.

2.20.3. CywHocTb MeToga onpedeneHns CKOPOCTU HapacTaHua  OaBlieHus
3aKr4aeTca B 3KCMepuMMeEHTanbHOM onpefeneHnn MakCUManbHOro [faBfieHuUs B3pbiBa
roptoden CMecu B 3aMKHYTOM cocyfde, NOCTPOeHUN rpadmka M3MEeHEeHUs1 OaBneHnsa B3pbiBa
BO BPEMEHU U pacyeTe cpeaHen U MakCUManbHOW CKOPOCTW MO U3BECTHLIM (hopmynam.

3. YcnoBusi NoxapoB3pbiBO6e30MacHOCTM NPU UCNOJIb30BaHUU BELLECTB U
MaTepuanos

3.1. [Ona obecne4yeHna noxapoB3pbiBOOE30NACHOCTM MNPOLIECCOB MPOM3BOACTBA,
nepepaboTkn, XpaHeHUs M TPaHCNOPTMPOBaHUS BewecTB W MaTepuanoB Heobxoanmmo
AaHHbIE O NnokasaTensix NoXXapoB3PbIBOONACHOCTU BELLECTB U MaTepManoB UCMOMb30BaTh C
KoahdpuumeHtammn 6e3onacHoOCTH, NnpuBegeHHbIMK B Tabn.3.



Ta6bnuua 3

1
Cnnocob HpeﬂOTBpameHMﬂl PerjlaMeHTUPYEMEI YcinoBusa
rnoxapa, B3pbBa | napamMeTp
[IOXapPOB3PEBOOE30IIaCHOCTA |
| | |
| I |
|HpeEOTBpameHMe | b r, Ges |®M_r, ez <= 0,9 (b H
obpaszoBaHuAa ropwouel | | 0,7 R)
cpenr | |
| | o r, Ges >= 1,1 (¢ou B
+
| | 0,7 R)
| ou b, Ges | @, Bez >= 1,1 (¢u_ @
+
| | 0,7 R)
| ou_02, Ges | @n 02,6e3 <= 0,9
(pn_02 -
| | 0,7 R)
OrpaHUUYeHMUE | TopouecThs BelleCTBa | TopouecTs BelleCTBa
BOCIIJIaMEHSAEMOCTHU Ml (MaTepnamna) | (MaTepralsia) He IOJDKHA
OBITH |
TOPIOYECTM  BEUECTB Ml | BoJjiee perJylaMeHTU
POBAHHOM
MaTEepPMUaJIoB | |
| KU 1 | KU n <= KU
| t BCHO, O | t Bcmo, <=t BCn(s.T.) -
35°C |
[IpenoTeBpameHne | W GCes | W Bes <= 0,4 W MuH
obpazoBaHusa B TOpbuei| | t Bes <= 0,8 t T




cpene (MM BHECEHUA B t Bes <= 0,8 t c
Hee) MCTOQHMKOBl |

3aXUTaHUA | |

KW - kucnopogHbin nugekc, % ob.;
K1

A - 0ONYCTUMbIN KUCNOPOOHbIN MHAEKC NpW HOpManbHoOW Temnepartype, % 06.;

R - BOCnpon3BoanMOCTb MeTOAa onpeaeneHns nokasaTtens noXxapHom onacHOCTU Npu
aoBepuTenbHon BeposaTHOCTU 95%;

5e: _ gesonacHas TemnepaTtypa,°C;

t

LA . nonycTumasi Temnepartypa BChbIWwku, C;
t
sen(s.r.) Temneparypa BCrbllKM B 3aKkpbiToM TUrne, C;
t

C

- MMHMManbHas Temneparypa cpeabl, Npy KOTOpon HabngaeTcs caMoBO3ropaHmne
obpasua,°C;

b TemnepaTtypa Tnenus,°C;
%63

W,

MUH

- 6besonacHasi aHeprus 3axuranus, [x;
- MMHUMarnbHas 3Heprusa 3axuranuns, [x;

Ps _ BepxHUI1 KOHLIEHTPALMOHHBIA Npeden pachnpoCTpaHeHUs MramMeHu no CMecw
-3
roployero BelecTsa ¢ Bo3ayxom, % o6. (f'™™ );

-3
Prées . GegonacHas KOHLIeHTpaums roptoyero Bellectsa, % o06. (F'™M );
Py

- HWXKHUIA KOHLEHTPALMOHHbLIN npeaen pacrnpoCTpaHeHUs MniaMeHn No CMecu

roptoyero BellecTsa ¢ Bo3ayxom, % ob. ('™ );
Po,

% 06.;
?o,.6e3

- MUHMManbHOE B3pbIBOOMACHOE CcofdepXaHue Kucropoda B ropr4den cmecw,

- BesonacHas KOHLEHTpaLms Kucnopoga B roptoven cmecu, % o6.;

Pb - MuHUManbHas donermaTuavpyioLas KoHueHTpaumsi priermartuaaropa, % 06.;

Pp.6es _ Gesonachas dnermaTuaupytoLlasa KoHueHTpaums onermatmsartopa, % 06.

4. MeToabl onpeaeneHns nokasaTerneun NoXxapoB3pbIBOONaCHOCTN BELLEeCTB U
MaTepuanos

MeTtoq 9KCNepnMeHTalibHOro onpepeneHud npeanovyTuTeneH n ABNAEeTCA
oba3aTenbHbIM, €cnu OTCYTCTBYET aI'IpO6I/IpOBaHHbII7I paC‘-IeTHbIﬁ MeTon, a TaKXe ecCIrn
TOYHOCTb UNKn obnacTb NPUMEeHEHNA pacy4eTHbIX METOOOB HE YOOBJIETBOPUTESIbHA.

4.1. MeTtop 3KCNepunMeHTalribHOro onpeaerieHna rpynnbl HEropro4nx Matepumanos

MeTtoao He npuMEeHMM On4a UcnblTaHnA CIIOUCTbIX MaTepuanoB M martepuarioB C
NOKPbITUAMU U obnuuoBkamm.

4.1.1. Annapatypa

Cxema npubopa ans onpegeneHust rpynnbl HEFOPHOYNX MaTepuarnoB npuveBedeHa Ha
yepT.1.



4.1.1.1. MNeyb Tpyb4aTOro TUNA BHYTPEHHMM OMAMETPOM (75i1) MM, BbICOTOM
(1501rl ) MM, TOSLUMHON CTEHKM (10i1 ) MM, M3roTOBMEHHAA U3 OrHEynopHOro maTtepuana

2800£300 KM

MNNOTHOCTBLIO ( . Tpyba neun obmartbiBaeTCcA B OAWH CINOW 3NEKTPUYECKOM

cnupanblo M3 HUXPOMOBOM MPOBONOKM ce4vyeHnem 1 My’ C COMNPOTMBIIEHMEM (19i1) Owm.
Obwaa TonwmMHa CTEHKM C y4eTOM OrHeynopHOro LEeMEHTa, KPensiwero 3neKTpuyYeckyto
cnvpanb, He AofkHa npeBblwaTtb 15 mMm. TpyOy neunm crnegyet 3akpenuTb B LEHTpe
3aWwmnTHOro Koxyxa. lMpocTpaHCTBO Mexay TpyboM U KOXYXOM 3arofiHAKT HeCcropaembliM

-3
TEMMON30MSALMOHHBIM MaTepuanom cpeaHeit nnotHocTbio (140420 ) xr-m

4.1.1.2. 3aWMTHbIN 3KpaH BHYTPEHHUM OMaMeTpoM (75J—rl ) MM 1 BbicoTon 50 MM C
OTMONMUPOBAHHOW BHYTPEHHEWN MNOBEPXHOCTbIO, W3rOTOBMIEHHBIA U3  JINCTOBOW CTanu
TonwmHon 1 mMm. CHapyxu 3KkpaH Tennou3onupyroT CNoeM MWHeparibHOro BOJSIOKHA C

-1 -1
tennonposogHocTbio (0:04£0,01y Br-m K 5y cpenrent Temnepatype 20°C. TonwwHa
TENOM30SIMPYIOLLIErO CIOS - HE MeHee 25 MM.

4.1.1.3. Crabvnusatop BO34yLLHOrO MNOTOKA KOHMYEcKoM OopMbl, MJIOTHO,

BO3YXOHEMNPOHMLAEMO MPUCOEAMHEHHBIN K OCHOBaHMIO neudn. [AnuHa ctabunusatopa 500

MM, BHYTPEHHUWN BEPXHUW AMaMeTp (75i1) MM N HWKHUN (IO:OiO’S) mMm. CtabunusaTop
N3roTaBnNMBaKT U3 NUCTOBOM CTanu TOMWMHOA 1 MM C OTMNONIMPOBAHHOW BHYTPEHHEN
NOBEPXHOCTbIO. BepxHIo YyacTb cTabunmusatopa AnvHon He meHee 250 MM TENNoOM3onMpytoT

C BHellHen CTOPOHbI CIloeM MUHeparibHOro BOJIOKHa C TenyiornpoBoaHOCTbIO (0’041—0’01)

-1 -1
BrM K npu cpeaneit Temnepatype 20°C.
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1 — nopcTaBka; 2 — Bbl-
THAXKA; 3 — Tennon3aocnauun-
OHHbIA CROA 3AWNTHOIO K-
paHa n ctabummaaTtopa; 4 —
neyb; 5 — pepxarens o06-
paaua; 6 — ycTpoACTBO ANKA
onyckaHma obpasua; 7 — Tep-
MO3NEKTPUHECKNE npeobpaso-
BaTenn, 8 — 3alUTHLIA IK-
paH; 9 — 3aWMTHBIA KOXYX;

10 — Tennon3cNAUNOHHbIA Ma-
Tepuan: 11 — ctabunusarop
BO3AYLUHOIC NOTOKA

YepT. 1

4.1.1.4. CobpaHHble BMECTE MeyYb, 3alUUTHbBIN 3KpaH 1 cTabunmsaTtop ycTaHaBnmMBaroT
Ha NoACTaBKy, WMEKLLYDO OCHOBAHWE M BbITSDKKY, CRAYXALyl ONs YMEHbLUEHUS TArn y
OCHOBaHWA KOHyca ctabunmsatopa. BeicoTta BbITSXKM - 550 MM. PacctosiHne mexagy HUKXHUM
KOHLIOM cTabunmnsaTtopa u OCHOBaHWEM MOACTaBKMU LOMMKHO COCTaBMATb He MeHee 250 MMm.



4.1.1.5. [lepxaTtenb obpasua, N3roTOBMEHHbIN N3 XXapOCTONKON CTanbHOW NPOBOSOKU
anametpomM 1,5 MM, OOMKeH MMeTb uMnuHapuyeckyto gopmy. OcHOBaHMEM aepxkaTens

SIBMSIETCA CeTKa U3 TOHKOW CTarlbHOM XapOCTOMKOW MPOBOSOKN. BbicoTa aepxaTtens (50i2)

MM, avameTtp 47 mm. [epxatenb obpasua maccon (15i2) I noaBelweH Ha Tpybke u3
Hep>KaBelLlen cTanu ¢ BHELWHUM ANaMeTPOM 6 MM U BHYTPEHHUM - 4 MM.

4.1.1.6. YcTponctBo Ana onyckaHus obpasua, cocTosiuee u3 MeTansiMyeckoro
CTEPXHS, CKOMb3ALWEro Mo BepTUKanbHOM Hanpasnsilowen, Mno3BOMseT Nerko OonyckaTb
obpasel BHYTpb Neun 6Ge3 kacaHus ee CTEHKM Takmm obpasom, 4Tobbl obpasel, TOYHO u
HadeXHO pacnonarasncsi B reoMeTpu4eckom LeHTpe neyu.

4.1.1.7. TepmoanekTpnyeckne npeodbpasoBatenu ¢ 0OOMNOYKON U3 HEpP)KaABELLEN
ctanu BHeWHUM Aanametpom 1,5 MM, MakcMmarnbHbIM ANAaMETPOM  M30SMPOBAHHOIO
paboyero cnas He 6onee 0,5 MM, cnyxawue Ona MaMepeHust TemnepaTtypbl B Ne4dn, Ha
NOBEPXHOCTUM W BHYTpM ob6pasuya wuccnegyemoro wmaTtepuana. Pabouve cnam  Tpex
TEPMOINEKTPUYECKNX NpeobpasoBaTtenen yctaHaBnmMBalT C NOMOLLbIO WabnoHa Ha OgHOM
rOPU3OHTarIbHOM  YPOBHE, COOTBETCTBYIOLLEM  CpedHen  nNuHuUM  nedn  (4epr.2).

. T .
TepmoanekTpuyeckuini npeobpasoeartens ', namepswwWwUiA TemnepaTypy B Mne4du, OOSHKeH
OblTb YCTaAHOBMEH Takum o6pa3om, 4TOObl pabounmin cnam Haxoawuncs Ha pPacCTOSHUK

(10=0i0’5) MM OT CTEHKW neudn. PerynupoBKy ero nonoXeHusi oCylecTBAST C NOMOLLbHO
HanpasBnAwLWen, MNPUKPENIeHHOMn K 3aluTHOMY  3KpaHy.  TepMO3neKTpuyeckmi

npeobpasoBaTtenb T , U3MepsALWMIA TeMnepaTypy Ha NOBEPXHOCTU obpasua, AomKeH ObiTb
YCTaHOBMEH TakMMm obpasom, 4ToObl paboumii cnam Mmen KOHTakT ¢ o6pa3uom C MOMEHTa
Hayana wWCNbiTaHWMA W pacnonaranca AuameTparnbHO MNPOTMBOMOSIOXKHO  MNOJTIOXEHUIO
TEepMO3neKTpu4yeckoro  npeobpasoBatens, U3MepsilOWEero TemnepaTypy B Neyn.

TepmoanekTpuyecknn npeobpasoBaTtesb T3, N3MepsLWLNA TemnepaTtypy BHYTpu obpasua,
AomkeH ObITb  ycTaHoOBMEeH TakuMm obpasom, 4Tobbl pabounin cnam Haxoguncsa B
reoMeTpmyeckom LeHTpe obpasua (ana yero B obpasue genatwT OTBEPCTME OMaMETPOM 2
MM).

Bce HoBble TepMoanekTpuyeckme npeobpasoBaTenu nepen NCnosib30BaHNEM LOSMKHbI
noaBepraTbCa NCKYCCTBEHHOMY CTApEHUIO ANs1 CHWXKEHUST OTpaKkatoLen cnocobHOCTH.
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4.1.1.8. TpexkaHanbHbIi camonuuyLimin npubop, PErncTpupyroLmnn BbIXOLHbIE
curHanbl TEPMOSSIEKTPUYECKNX Npeobpa3oBaTenen ¢ NOrpeLlHOCTbO rpagympoBkn He bonee
1°C n obecneumBaloLwmii HENPEPLIBHYO 3anncCb MOCTYNalLWMX AaHHbIX C MHTEPBANoOM He
oonee 0,5 c. Knacc ToyHocT npubopa - He Huxke 0,5.



4.1.1.9. CekyHOOMEpP C NOrpeLLHOCTbIO n3mepeHns He bornee 1 c.
4.1.1.10. Ona HabnogeHusa 3a obpasuom B nednm n 6esonacHor paboTbl onepaTtopa
yCTaHaBNMBAIOT Haf NeYblo CMOTPOBOE 3epKario C rOpM30OHTarbHbIM YriioM OTKIoHeHus 30°.

4.1.1.11. Perynatop HanpshkeHuUss C BbIXOOHOW MOLLHOCTbIO HEe MeHee 1,5 KB'A,
MNOrpeLwHOCTb paboTbl KOTOPOro AOSMKHA COCTaBnsaATb He 6Gonee 1% OT HOMUWHaNbHOM
BEMUNYUHBI.

4.1.2. NoarotoBka K UCMbITAHUAM

4.1.2.1. Pa3smeweHne npubopa AnNa WCNbITAHWA OOIMKHO nNpegycMaTpuBaTth
OTCYTCTBME BO3OEWCTBUA TArM BO3dyxa W3BHE, MNPSMOrOo COfIHEYHOrO CBeTa Wnn
MCKYCCTBEHHOIO OCBELLEHWS, 3aTpyOHALWMX NpoBedeHue UCMbITaHua U HabnogeHve 3a
nnaMmeHeM BHYTPU NeYn.

4.1.2.2. Tlepeg npoBegeHnemMm wucCObiTaHUA  cTabunuanpytoT paboty  neuwm,
npegBapuTenbHO BbIHYB U3 Hee fepXaTefib obpasua ¢ yCTPOMCTBOM AJf1s1 €r0 OMyCKaHUs.
YcTaHaBnmBaloT TePMO3NEKTpUYeCcKuin npeobpasoBartenb ANA M3MEpeHUs TemnepaTypbl B
neun B cooTBeTcTBUM C n.4.1.1.7. Perynupys BenuuMHy nNOL4aBaeMoro HanpsiKeHus,

HarpeBatoT MNOCTENEHHO NeYb B TeYEHne 2 4 A0 TemnepaTypbl (7501r5 )°C. YcTaHoBuMBLUAsACA
TemnepaTypa B neyu He AormkHa nameHaTbcs 6onee yem Ha 2°C B TeveHme 10 MuH.

4.1.2.3. B cnyyasx npoBeAeHNs UCNbITaHUA B HOBOW Neyun, Npu 3aMeHe Ui peMOHTE
oTAenbHbIX Yy3noB npubopa, HeobxooMMO MPOBECTM FPagyupoBKY Meyn nyTem nU3mMepeHus
TemnepaTypbl CTEHKM MeYn MO TPEM BepPTUKaNbHbIM OCAM B TOYKaX, COOTBETCTBYHOLLMX
cepeguHe BbICOTblI CTEHKM neyn n Ha ypoBHe 30 MM Bblle U HWXKe CpefdHen TOYKM C
MOMOLLbIO CKAHMPYIOLLLEro YCTPONCTBA C TEPMOINEKTpUYECKUM npeobpasoBartenem (4epT.3).
Ocoboe BHMMaHWe crneayeT yaenaTb ob6ecnevyeHnto KOHTakTa Mexay TEPMOINEKTPUYECKUM
npeobpasoBaTenem N CTEHKOM neuvn. [NonoxeHne TepMOanekTpuyeckoro npeobpasoBartens
Henb3a U3MEHSATb B TeYeHne 5 MUH 0O MOMEHTa perncTpaumm Temnepatypsbl.

CpegHee apudmeTnyeckoe 3HayeHue Bcex 9 3apermcTpypoBaHHbIX TemnepaTtyp

JOJHKHO COCTaBnsATb (835i10 )°C, n Takas TemnepaTypa OOfKHa NOAAEepXMBaTbCA nepen
HayanoMm wucnbiTaHun. lMogobpaHHbIM TakMm ob6pas3oM pexum nogadn HanpskeHnsa Ha
HarpesaTenbHbIM 3NeMEHT NoAEPKMBAIOT U B AaNbHENLLEM.

4.1.2.4. lnsa vcnblTaHun rotToBaT 5 obpasLoB uccnegyemoro matepuana gMamMmeTpom

45 _ y
( 77%) MM, BbICOTO (50i3) mM. Ecnn TonuwmHa mnccnegyeMmoro martepuarna coctasnser

meHee 50 MM, TO obpasel HabupalT M3 HECKONbKUX cnoes, 4ToObl obecneunTb
Heobxogumyio BbicoTy. Crnion B obpasue pacnonaratoT TOSIbKO FOPU3OHTaNbHO W MFOTHO
COeauHAIT Mexay cobon cTanbHOM NPOBOMOKOWM anameTpom He Gonee 0,5 mm. Cnon B
obpasue pacnonaraloT TakuMm obpasom, 4TOObl pabounin cnam TEPMOSNEKTPUYECKOro
npeobpas3oBaTens, YCTAHOBMNEHHOrO B cepeavHe obpasua, Haxoauncss BHYTPU  Cros
MaTepuana, a He Ha rpaHuue pasaena Crioes.

O6pasubl 4OMKHbI XapakTepu3oBaTb CpeHMe CBOMCTBA UCCreQyemMoro matepuana.
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4.1.2.5. B BepxHen yacti obpasua genarT oceBoe OTBEpPCTME AMaMeTpoM 2 MM ASS
pasMeLleHnss TEepMOIneKTpuyeckoro npeobpasoBaTtens. [lepeg wucnbiTaHMem o6pasubl

BblIAEPXMBAIOT B CYLUUITbLHOM LWIKady npu TemnepaType (60i6 )°C B TeveHue 20 - 24 y c



nocrneaylwmmM oxnaxaeHnem ux A0 TemnepaTtypbl OKpyxatouwen cpefgbl. [onyckaetca
KOHOMUMOHMPOBaHME 06pasLoB B COOTBETCTBMM C TpeboBaHuamn HT Ha matepwman.
4.1.2.6. Tllocne KOHOMUMOHUPOBAHUSA OMNpeaensalT Maccy Kaxgoro obpasua c

MOrpeLLHOCTbLI0 HEe Bonee 20,1

4.1.3. lNpoBeaeHne ncnbiTaHUin

4.1.3.1. Ctabunumanpytot paboTy neum cornacHo n.4.1.2.2.

4.1.3.2. MNMoaroToBneHHbIN K UCMNbITaHMIO oDOpasel NOMeLLalT B AepXaTenb, KpensaT K
HEMY TEpMOanekTpudeckune npeobpasoBartenu cornacHo n.4.1.1.7, nocne 4ero aepxarernb C
obpasuom 6e3 kakmx-rimbo TONMYKOB OMycKalT B Nedb 3a Bpemsi He bonee 5 c. BkntovaroT
CeKyHAoMep cpasy Xe nocne BBe4eHMS UCMbITyeMoro obpasLa B neyb.

41.3.3. B TedyeHnme Bcero wuCNbITaHUA MOKa3aHUs  TEPMOINEKTPUYECKNX
npeobpasoBaTenen, wusMepsawWMX  Temnepatypy neun u  obpasua,  OOSMKHbI
perncTpMpoBaTbCa CaMonuLLyLnmM Npnbopom.

4.1.3.4. Bpemss ucnbiTaHusa, kak npasuno, coctasnsetr 30 muH. 3a 3TO Bpems
gocturaetcs KOHe4YHoe TemnepaTypHoe paBHOBecwHe, pernctpmpyemoe
TepMoanekTpnyeckumn npeobpasoBatensmMm B nevu, BHyTpU obpasua M Ha ero
MOBEPXHOCTU, pasnuuMe Mexay MnOoKasaHUAMM KOTOPbIX He AOMKHO npeBblwaTtb 2°C B
TeyeHune nocnegHnx 10 muH. B cnyyae, ecnu TemnepaTypHoe paBHOBECUE HE AOCTUTHYTO 3a
30 MWH, TO HeobXxoguMMO NPOAOITKUTL MUCMbITAHWE OO0 MOMEHTA AOCTMXKEHUA KOHEYHOro
TemnepaTypHOro paBHOBeCUS, nposepss NoKa3aHus TEPMOINEKTPUYECKMX
npeobpasoBaTenen ¢ uHTepsanom 5 MuH. [pyn AOCTMXKEHUN TemnepaTypHOro paBHOBECUSA
MCNbITaHWe NpekpalLlalT No OKOHYaHUW MOCredHero 5-MUHYTHOro WHTepBana; (OUKCUpYIOT
NPOOOIMKNTESNTbHOCTb UCMbITAHUSA.

NMpumeyaHue. YcTaHaBnuMBas KpUTEPUM OLUEHKM paBHOBeCcUd, Heobxoaumo
yunTbiBaTb, YTO MOKa3aHUS TEepMO3SEeKTpuyeckoro npeobpasoBaTtend, YCTaHOBMEHHOIO B
cepeavHe obpasua, Bcerga [AOMKHbl ObiTb HWXE MOKa3aHUM TepMO3NEKTPUYECKOro
npeobpasoBaTtens B neyu.

4.1.3.5. Obpasel uM3BnekawT M3 NeYn MU nocrne ero oxnaxaeHus Ao TemnepaTypbl
OKpy)KatoLlen cpenbl B3BelMBaOT (C y4ETOM OTXOLOB, KOTOpPbIE OTAENUNUCL OT obpasua u
ynanu BHU3 B NpoLecce UCMNbITaHUA UIN MOCIe ero OKOHYaHus).

4.1.3.6. VcnbiTaHnio nognexat Bce 5 noAroToBfeHHbiXx obpasuoB. B npoTtokone
OoTpaxawT Bce HabniageHus, Kacawuwmecs NoBeOeHUs Kaxaoro obpasua B npouecce
MCMbITAaHUI; OTMEYalOT BCE CllyYyan BOCMiaMeHEHUs AN Kaxgoro obpasua n UKCUpyrT nx
NPOOOIMKUTENBHOCTb.

BocnnameHeHne cuMTaloT YyCTOMYMBBLIM MPWU HaNM4YMM NNamMeHn B MNeyr, BO3HUKLLEM
npu ropeHun obpasua n npogorkatowemea 10 ¢ n 6onee.

4.1.4. OueHka pe3ynbTaToB

4.1.41. BblumucnawT  pasHuLy (At) MexXxay MakCMManbHOM U KOHEeYHOW
TemnepaTypamMu MO MOKa3aHUsIM TepMOJreKkTpuyecknx npeobpasoBatenen B Meyun, Ha
MOBEPXHOCTU N BHYTPM Kaxkgoro obpasua.

At

4.1.4.2. Tlo nony4YeHHbIM 3HA4YEHUAM Kaxgoro obpasua BbIMUCHAKT cpeaHee

apudmeTnyeckoe (Atcpem*) N3MEHEHNS TemnepaTtypbl B Ne4vn, Ha MOBEPXHOCTU U BHYTPU
o6pasua no pesynbTatam ucnbitTaHui 5 obpasuos.

4.1.4.3. Ha ocHOBe AaHHbIX MO OonpefeneHuto NoTepu Macchl Kaxgoro obpasua (B
NPOLEHTHOM OTHOLWIEHUN K nepBOHayanbHOM Macce obpasua) BbIMUCASIT cpeaHee
apudmeTndeckoe 3Ha4YeHne noTepm Maccbl 5 odpasuos.

4.1.4.4. Ha ocHOBe AaHHbIX N0 onpeaenieHnto NPoaoIMKUTENBHOCTU TOPEHNSA KaXKaoro
obpasua BbIMUCNAKT CPEAHIo apuMETUYECKYID MNPOAOIHKUTENbHOCTL FOPEeHUst no
pe3ynbTatam ucnbitaHms 5 o6pasuyos.

4.1.4.5. Matepuan OTHOCAT K rpynne Heropwo4vmx, ecnu cobniogeHbl creayrowme
YCNOBUS:

cpegHee apudMeTUYecKoe U3MEHeHMe TeMnepaTypbl B MeYn, Ha MOBEPXHOCTU U



BHYTpu obpasua He npesbiwaeTt 50°C;

cpeaHee apudmMeTnyecKkoe 3HadeHne noTepm maccobl Ans 5 obpasuoB He npesbilaeT
50% OT ux cpegHero 3Ha4YeHus1 NepBoOHa4anbHOW MacChl MNOCe KOHANLUNOHUPOBAHUS;

cpegHee apudmMeTnyecKoe 3HayYeHue MNpPOJOITHKUTESTIbHOCTU YCTOWYMBOrO ropeHus 5
obpasuoB He npesblwaetr 10 c. PesynbTatbl wucnbiTaHunm S o06pasuyoB, B KOTOPbIX
NPOAOIMKUTENBHOCTb YCTOMYMBOrO ropeHusi coctasnsietr meHee 10 ¢, NpMHMMAlOT paBHbIMU
HY O,

4.1.4.6. Ycrnosua n pesynbTatbl UCMNbITAHUA PErMCTPUPYIOT B MPOTOKOMNe, ¢hopma
KOTOpPOro npueeneHa B npunoxexHun 1.

4.1.5. TpeboBaHusa 6esonacHOCTK

Mpnbop ansa onpefeneHns rpynnbl HErOPKYMX MaTepuanos crnefyeT ycTaHaBnMBaTb
B BbITS)XKHOM LWkKady. Paboyee mMecTto onepartopa LOMKHO yOoOBMeTBOpSATb TpeboBaHMsM
anektpobesonacHoctn no OCT 12.1.019 n caHuTapHO-rMrmMeHn4yeckum TpeboBaHusM Mo
FOCT 12.1.005.

4.2. KocBeHHOe onpeaernieHne rpynrnbl ropo4ecTM ra3oB U XKXUAOKOCTEW MO ApPYrvm
AKCNepUMeEHTanbHO onpeaeneHHbIM nokasaTensmM noXxapoB3pbiBOONACHOCTH

4.2.1. asbl

Mpy HaNNYMM KOHUEHTPAUMOHHbLIX NPEAENIOB pacnpoOCTPaHEHUS NaMeHN ra3 OTHOCAT
K roproYMM; Npu OTCYTCTBUN KOHLEHTPALMOHHBIX MNPedenoB pacrnpoCTpaHeHus niamMeHu u
HanuuMM TemnepaTypbl CaMOBOCMSIAMEHEHUA a3 OTHOCAT K TPYLHOroplo4vMMm; npu
OTCYTCTBMM KOHLEHTPAUMOHHbBIX MNpPeaenoB pacrnpoCTpaHeHUs NnaMmeHn u TemnepaTtypsbl
caMOBOCIMIaMEHEHUs ra3 OTHOCAT K HEFOPHYMM.

4.2.2. 2Kngkoctun

Mpn Hanuumm TemnepaTypbl BOCMIAMEHEHWUS XMAOKOCTb OTHOCAT K FOPHYUM; Npu
OTCYTCTBMM TemnepaTypbl BOCMIAMEHEHNS U HanNn4Mm TemnepaTtypbl CaMOBOCMNIaMEHEHUS
XMOKOCTb  OTHOCAT K  TpyaHoroptoumMm. [lpm  oTcyTcTBMM  TemnepaTyp  BCMbILIKM,
BOCMNSI@aMEHEHUS, CaMOBOCMIAMEHEHNS, TeMNepaTypHbIX U KOHUEHTPAUWOHHbLIX MNpeaenos
pacnpocTpaHeHnst NaMmeHn XnOaKoCTb OTHOCAT K rpynne HEroproymnx.

4.3. MeToq aKkcnepuMeHTanbHOro onpeaesieHnsa rpynnbl TPYAHOTOPYMX U FTOPHOYNX
TBEPAbIX BELLECTB M MaTepuarnos

MeTon nNPUMEHSIOT ONA  OUEHKM T[OpHYEeCTM HeMeTannnyecknx maTepuanos,
cogepxawmx B cBoem coctaBe 6onee 3% macc. opraHudeckux BewectB. Meton He
NPUMEHMM AONS1 UCMbITaHUs MaTepuarnoB, UMEKLWNX OLHOCTOPOHHEE OrHesalwuTHOe Wunu
Heroptoyee NOKpbiTWe. [ns CTPOUTENbHbLIX MaTepuarnoB 3akrtoyeHne O rpynne ropyecty
aenatoT no pesynbtatam ucnbeitadmi no CT COB 2437.

4.3.1. Annapatypa

4.3.1.1. Mpnbop OTM (4epT.4) COCTOMT M3 KepaMU4EeCKOW peakuUOHHOW Kamepbl

NPAMOYrofiIbHOW (POPMbI BbICOTOM (2951r2 ) MM 1 UMEIOLLIEN B CEYEHUN KBALPAT CO CTOPOHOWN
(88i2) MM, YCTAHOBJSIEHHOW Ha MeTannn4ecKylo NOACTaBKY; ra3oBOW rOPEnikM BHYTPEHHUM

AnamMmeTpom (750i0’1) MM; MexaHu3ma BBoda obpasua c gepxarenem, UKCUpyoLWNMm
nonoxeHne obpasua B LEHTPE peakUMOHHON KaMepbl; 30HTa C PYKOSTKOW, YCTAHOBNEHHOIO
COOCHO Ha BEPXHIO KPOMKY peakuMOHHOW KaMepbl, M CMOTPOBOrO 3epkana Aans
HabnoaeHus 3a 06pa3LoM B peakUMOHHOM Kamepe.
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1 — ropenxa; 2 — peaKuHOHHa&s KaMepa; 3 — MeX2HH3M BBOAa 006pa3ia;
4 — ofpasen; 5, 6 — nep¥areau o6pasua; 7 — 3epkalno; § — TepMOIIeK-
TprYecKkuit npeofpa3oBaTenb; 9 — 30HT.
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4.3.1.2. [Ona wn3amepeHuss TemnepaTtypbl ra3oobpasHbix MNPOAYKTOB TOpeHUs
MCNONb3yT TepMoaneKkTpudecknn npeobpasoBatenb gnameTpom anektpogos 0,5 wmm,
pabouni cnam KOTOpPOro pacnonaratT B LLEHTPE 30HTA Ha pacCTosiHUM 15 MM OT ero BepxHen
KPOMKM.

4.3.1.3. Peructpupyrowmin Temnepatypy npmbop ¢ gmanasoHom nameperHumsa ot 0 go
800°C, knacc To4HOCTK He Huxke 0,5.

4.3.1.4. CekyHOOMEp C MOrpeLLHOCTbIO0 n3mepeHns He bornee 1 c.

4.3.1.5. Becbl nabopaTtopHble C Haumbonbwum npegenom B3sewuBaHus 500 r,



NOrpeLIHOCTLIO n3MepeHust He 6onee 0,1 T.
4.3.2. MNoarotoBKka K UCMbITAHNAM

4.3.2.1. Anga wcnblTaHna rotoeat 3 obpasua matepvana aAnnHon (60J—rl ) MM, BbICOTOM

(1501r3 ) MM 1 dpaKTUYECKOW TOMLWMHON, HO He 6onee 30 MmMm. [1ns cbinyyYnx BELECTB roTOBAT

3 KOP3MHOYKN NPSAMOYrosibHOM (POpMbl ANMHON (601Ll ) MM, LUMPUHOWN (10irl ) MM, BbICOTOM

3
(150i3) MM, B KOTOpbl€ MOMeELLalT (90i1) M geulecTBa. KOp3nHOYKM OOMKHbI ObITb
BbINOJSIHEHbI N3 CETKM C pa3mepamm siueek He 6onee 1,0 mMm; maTtepman CeTku - NPOBOSIOKa U3
XapocTtonkon ctanu guameTtpom 0,55 mmMm. Martepmanbl, cCnocobHbie npu HarpeBaHuu

NNaBUTLCS, MOMELLAIOT B MELLOYKM MPAMOYTOMbHOM thopMbl anuHoit (69 1)

(104—rl ) MM, BbICOTOM (160i1 ) MM. Mewwoykn genatoT n3 creknoTkanun tonwmHon 0,10 - 0,15
MM, LLUBbI CLUMBAIOT HEFOPKOYMMU HUTKAMU MU MEeTanIMYeCckKMmMmn ckpenkamm.
4.3.2.2. MNopgrotoBneHHble obpasubl BblAEPXKMBAKT B BEHTUNIMPYEMOM CYLUUIBHOM

MM, LUMPUHON

Wwkady npu TemnepaTtype (60“—L5 )°C He meHee 20 4., 3aTeM oxnaxgawT OO TemnepaTtypsbl
OoKpyXawllen cpefbl, He BblHMMas WMX M3 wWkKadga. [onyckaeTca KOHOMUMOHMPOBAHME
06pasuoB B COOTBETCTBMM C TPEOOBaAHMSAMN TEXHUYECKMX YCITOBUIA HA MaTepuarn.

4.3.2.3. lNocne KOHOMUMOHMPOBaHUSA 0Opasubl B3BELUMBAKT C MOrPELUHOCTbIO HE

Gonee T0:1 r. Cbiny4yne BellecTBa B3BELUMBAKOT BMECTe C KOP3MHOYKaMK, a nrassLwmnecs-c
mMewoykamu. Obpasubl 0OgHOro MaTtepuana (BellecTBa) He OOSMKHbI OTnMyaTbCa No Macce
6onee yem Ha 2%.

4.3.2.4. BHYTPEHHIOK TMOBEPXHOCTb PEeaKUMOHHOMW Kamepbl Mepes WUcCnbITaHueMm
MOKPbIBAKOT ABYMS CITIOSIMW antoMUHUEBOW oMb TonwmHon He 6onee 0,2 MM, KOTOPYHO MO
Mepe NporopaHna nnu 3arps3HeHnst NPOAYKTaMmn ropeHns 3aMeHsII0T Ha HOBYIO.

4.3.2.5. lNMpurogHoCTb YCTaHOBKM K paboTe npoBepstoT No ctaHgapTHOMY obpasuy -
apesecuHe rnybokon NponuTKW, MOTepss Maccbl KOTOPOro Mocre WChbITaHUSa OOSMKHa

COCTaBNATb (20=6J—r1’4 )%. CTaHpapTHble obpasubl uarotasnueatoT cornacHo OCT 16363
(n.2).

4.3.3. lNpoBeaeHne ncnbiTaHnm

4.3.3.1. O6paseL wuccnegyemoro maTepuana 3akpenndwT B AepxaTtene v npu
nomoLLM WwabnoHa NpoBepsIOT NonoxeHue obpasLa OTHOCUTENBHO ero BepTUKaribHOW OCH.

4.3.3.2. BknwovatoT npubop gns perncrpauumn Temnepatypbl, 3axuraitT ra3oByio
ropenky v perynuvpyrT pacxof rasa Tak, 4Tobbl KOHTponvpyemass B TeyeHue 3 MUH

TemnepaTypa razoobpasHbiXx NPOAYKTOB ropeHust CocTaBnsna (2001r5 )°C.
4.3.3.3. [epxatens ¢ obpasuyoMm BBOAAT B Kamepy 3a Bpemsi He Oonee 5 ¢ u

NCNbITbIBAOT B TeveHue (300i2) C UMM OO0 AOCTWXKEHWS MakCcumanbHOW TemnepaTypbl
OTXOAALWMX ra3o0bpasHbIX NPOAYKTOB rOpeHUs Matepuana, npu 3TOM pPerncTpupyroT Bpems
ee JOCTUXKEHNS.

Ecnn npu wucnblTaHuM MakcumanbHas TemnepaTtypa He npesbliwaer 260°C, TO

NPOOOIMKNTENTbHOCTb UCMbITAHUSA COCTaBnsaeT (300i2) c. Nocne 4ero ropernky BbIKMHOYatOT.
O6pasey, BblOEPXMBAOT B Kamepe OO MOSHOro OCThiBaHUSA (KOMHATHOM TemnepaTypbl).
OcTbIBLLMI OBpa3seL, U3BMeKaT N3 Kamepbl U B3BELUMBAIOT.

Ecnn npum wucnbiTaHMn MakcumanbHas TemnepaTtypa npesbicuna 260°C, 7o
NPOJOIMKNTESNbHOCTE UCMbITaHUS onpeaenseTcs BpeMeHeM [OOCTUXKEeHUS MakCUMarbHOM
Temnepatypbl. [openky BbiknoyaT, obpasel M3BnekalT U3 KaMepbl U MOCMe OCTbIBaHMUS
B3BELUMBAIOT.

4.3.3.4. [locne nonyvyeHus pAaHHbIX no n.4.3.3.3 NpoBOAAT ABa aHanornyHbIx
NCNbITAaHUS C HOBbIMKW OBpasuamu.

4.3.3.5. MNocne Kaxgoro UcnbiTaHUs HeOBXOOMMO OYMCTUTbL OT Caxu pabounin cnamn
TepmMoanekTpudeckoro npeobpasosarens.

4.3.4. OueHka pe3ynbTaToB

4.3.4.1. MakcumarnbHoe npupalieHme TemnepaTypbl (At’"‘“ ) BbIYUCAAOT N0 hopmyre



max=tmax_t0 , (1)

t
roe e - MakcumanbHasi TemnepaTypa rasoobpasHbiX MPOAYKTOB TFOpeHWs

nccnegyemoro matepuana,°cC;

b _ hayanbhas TemnepaTtypa ucnoitTaHus, pasHasa 200°C.
4.3.4.2. lNMoTepto macchl obpasua (Am ) B NPOLIEHTaX BbIYMCIIAOT MO hopmyne

my,

roe - macca obpasua [0 ucnbiTaHus, T;

" - macca obpasua nocne ucnbiTaHus, .

At
4.3.4.3. Tlo 3HaA4YeHMIO MaKCUManbHOro nNpupalleHuss Temnepartypbl — ™4 K notepe
maccbl Am MaTepuanbl KnaccuguumpyoT:

TpyaHoroptoune - Dbar<60 °C 1y Am<60 o,
ropto4vume - A =60 °C oy Am<60 oy

loptoure maTtepvansl nogpasgensioT B 3aBUCMMOCTM OT BpeMeHu (T) gocTukeHust

fnax Ha:

TpyaHoBocnnameHsiemble - T4 muH;
cpeaHeit BocnnamersiemocTut - 0-3=T=4 ypy;

nerkosocnnamesiemble - T<0:3 ymun.
Mpu knaccudpmkauum matepuanos, NPOMUTAHHbLIX HEropHYUMKM cCocTaBaMuM UMK C

HaHECEHHbIMWN Ha HUX OrHEe3aLUTHBIMU NOKPLITUAIMM, UCMOMb3YHT TONLKO NoKasaTenb Alrax :

4.3.4.4. Ecnn no pesynbTaTaM UCMbITaHUA Tpex obpasuoB B OAHOM U3 HUX Byaer
NpeBbIlEeHO Nboe n3 KNacCUMUKALMOHHBIX 3HAa4YeHUn B yCTaHaBNMBAeMoOW rpynne
roptodecTy, TO MPOBOAAT AOMNOSHUTENbHbIE WCNbITAHUA Ha Tpex obpasuyax. Ecnn B
AOMNONHUTENBHbLIX UCMbITAHNAX ByAeT NPEBbILWEHO O4HO M3 KNACCUMUKALMOHHBIX 3HAYEHWN,
TO MaTepuan OTHOCAT K bnwxkanwen (bonee onacHon) No roproyecTn rpynne.

4.3.4.5. Ycnosua u pesynbTatbl UCMNbITAHUA PErMCTPUPYIOT B MPOTOKONe, ¢opma
KOTOpPOro npueeneHa B npunoxexHun 1.

4.3.5. TpeboBaHusa 6esonacHOCTK

Mpnbop OTM ycTaHaBnMBaOT B BbITSXKHOM LUKadyy, B CBOOOLHOM MpoemMe KOTOpPOro

-1
CKOPOCTb [ABMXeHUss Bo3ayxa He 6Gonee 1,5 M'C | PaBouyee mecTto onepatopa [OOMKHO
yOOBNETBOPATb CaHUTApPHO-rurneHnyeckum tpebéosanuam no FOCT 12.1.005.

4.4. MeTop aKcrnepuMeHTanbHOro onpeaesieHna TemnepaTypbl BCMNbILWKA XUOKOCTEN B
3aKpbITOM TUMNE

MeTopn peanuayeTtcsa B guManasoHe temnepatyp ot MuHyc 15 go 360°C 1 He npyumMeHnm
ANS  UCNbITaHWUS NONIMMEPUSYIOLLMXCA MNPU  HarpeBaHuW, rMapoONu3yWwmnxca u ObiCTpo
OKUCNAIOLLNXCA KUAKOCTEN.

4.4.1. AnnapaTtypa

Mpnbop Ona onpegeneHvss TemnepaTypbl BCMbIWKA B 3aKPbITOM TUMNEe OOSKEH
BKIoYaThb B cebs cnegyowme anemMeHTbl.

4.41.1. Turenb (4epT.5) BbICOTON (55>9J—r0’l ) MM, BHYTpeHHUM guameTtpom 50,8 mm,
BbINOMHEHHbIN N3 KOPPO3MOHHOCTOMKOrO MeTanna, UMeeT ykasaTerb YPOBHS 3arnofiHEHUs Ha



rnybuHe 21,8 MM OT BEPXHEro Kpasi TUrns. Turenb CHabXeH XOPOLLO NPUrHAHHOW KPbILLKOW C
MeLlarkoun, OTKPbIBAOLLENCA 3aCNOHKON U 3axuratowen ropenkon. VICTOYHUMKOM nnamMmeHu B
ropesike MoOXeT ObITb 060N roptoUnin ra3 (gonyckaeTcs NCNoSb30BaHUE OPYrNX NCTOYHUKOB
nnameHn, yaosneTBopsaowmx TpebosaHmam n.4.4.2.4).

4.4.1.2. BosgywHaa 6aHsa onga HarpeBaHUa TUMS C CCnegyemMomn XnaKkocTblo.

NMpumeyvaHue. HarpeBaHue TUrNsa ¢ BA3KUM XXUAOKOCTbIO TMMA JTAaKoB, KpAcokK, aManeu,
HEe(TAHbIX M aHanOrM4yHbIX NPOAYKTOB (Oanee - fakoB) MOXHO MPOBOAUTL B XXWOKOCTHOWM
GaHe [oCTaTOYHOM TEMMOEMKOCTW, MNO3BOMSAKOWEN perynupoBatb CKOPOCTb Harpesa B
3agaHHOM pexume. [lonyckaeTcda WCNonb3oBaTb aBTOMATMYeckMe annapatbl  Ans
onpegeneHns  TemnepaTypbl  BCMbIWKKW, KOTOpble MO3BOMSET 3KOHOMWUTb  BpeMs
3KCNnepuMeHTa, WCMonb3oBaTb MeHbluMe KonuvectBa Npob6 wn  obnagawT  gpyrumu
XapakTepuctmkamn,  onpasgblBalOWMMU  UX  MPUMEHEHME. Mpn  ncnonb3oBaHUK
aBTOMaTUYECKNX annapaTtoB HEO6X0AMMO CTPOro cobnioaatb BCE NHCTPYKLUNN N3rOTOBUTENS.

B crnopHbIx cnyyaax TemnepaTypy BCMNbIWKK CrieayeT onpeaeniaTb BPYYHYIHO.
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1 — 3axuvraioLwan ropenka; 2 — 3acnoHka; 3 — TepMomMeTp; 4 — Npy>HUHHbIA Me-
XaHu3Mm; 5 — kpbilwka; 6— mewanka; 7—Turenns; 8 — WTHPT-PUKCATOP KPbILLKK

YepTt. 5

4.4.1.3. TepmomeTpbl TMNoB TH 1-1, TH 1-2, TH-6 no NOCT 400 ¢ geneHvem wkanbl
He 6onee 1°C unu gpyrme nameputenu TemnepaTypbl C NOrPeLLIHOCTLI0 He Bonee yKkasaHHOMW.
4.4.1.4. CekyHOooMep C MOrpeLHOCTb0 He Gonee 1 € AnNa KOHTPONS CKOPOCTU



HarpeBaHNS XXNOKOCTH.

4.4.2. NogrotoBKa K UCMNbITAHUAM

4.4.2.1. YcTaHaBnuMBalT COOTBETCTBME WUCCNEAyEMOW >KMAKOCTU MNACNOPTHbIM
OaHHbIM.

4.4.2.2. OOpasel KUOKOCTW, WMEIOLWEN TemnepaTtypy Benbiwkn Hmwke 50°C,
oxnaxgawT [0 TemnepaTypbl, KOTopas He MeHee 4YyeM Ha. 17°C Hwxe npegnonaraemow
TemnepaTypbl BCnbiWwkn. OBpasubl BA3KUX XUAKOCTEN nepen UCMbiTaHMEM HarpeBaloT [0
A0CTaTO4YHOM TEKYy4ecCTH.

4.4.2.3. Vliccnegyemyro XXWOKOCTb HanuBaKT B YUCTbIA CyXOW Turenb OO METKU, He
A0nycKas cCMavymMBaHUsl CTEHOK TUINS BbllLE yKa3aHHOW METKN.

4.4.2.4. Tvrenb 3aKkpblBalOT KPbIWKOW W yCcTaHaBNMBAlOT B HarpeBaTesnbHylo 6aHlio,
BCTaBMSAOT TEPMOMETP W 3AXUraloT ropenky, perynupys nnams Tak, 4Tobbl OHO umeno

dopMmy Lapa gnameTpom (“’()J—FO’5 ) MM.

Mpumeyanume. Temnepatypy XuOKOCTHOM ©OaHW npu onpeaeneHun Temnepartypsbl
BCMbILKM NAKOB YyCTaHaBMMBalOT NpumMepHO Ha 5°C Hwxe npegnoriaraemon TemnepaTypbl
BCMbILLKMW.

4.4.2.5. lMpurogHocTb annapaTta K paboTe NpoBepsitOT MO cTaHAapTHbIM Oobpasuam
CO 4088-87-4092-87, 3Ha4yeHne TemnepaTypbl BCNbILKMA KOTOPbIX NpuBeaeHbl B Tabn.4.

Tabnuua 4
| |
Vumexc M HOMEP TeMmneparTypa BCHHIKYK, ~C ABcoJyTHad
CTaHIapTHOTO obpasla MoTpemHocTs, °C
T3T-1-1 16 1
T3T-2-1 35 1
T3T-3-1 53 1
T3T-4-1 70 1
T3T-5-1 119 2

4.4.3. NpoBeneHne ncnblTaHUn
4.4.3.1. BkntovatoT nepemeLunBaroLee yCTponcTBo, obecnevmBasi 4acTtoTy BpalleHns
-1
ot 1,5 00 2,0 ¢ . Mpu ncnbITaHUN NAKOB OrPaHNYEHU Ha YaCcTOTy BpaLLEeHUA MeLlanku He
BBOAAT.

4.4.3.2. BkntovatoT oborpesB npubopa wn HarpeBalwT UCCNeayeMY XUOKOCTb CO
ckopocTbio 5 - 6°C/MuH. NMpu UcNbITaHUN NTAKOB CKOPOCTb HarpeBaHWUs OOKHA COCTaBMsATb
He 6onee 1°C 3a 3 MuH. [pn MCNONb30BaHUN XUOKOCTHON BGaHW HarpeBaHWe BeayT C Takowm
CKOPOCTb0, 4YTODObI pasHuua Mexay TemnepaTtypamu XuakocTn B GaHe u umccrnegyemoro
obpasua B 3aKpbITOM TUrne He npesbiwana 2°C.

44.3.3. WcnblTaHMe Ha BCMbIWKY Ha4YMHAOT MPOBOAUTL NPU  OOCTUKEHUU
TemnepaTypbl obpasua Ha 17°C HwkKe npegnonaraemMon TemnepaTypbl BCMbIWKA U
NOBTOPSAOT Yepe3 Kaxabin 1°C noBbileHUs TemnepaTypbl 4S8 XUOKOCTEN C TeMmnepaTypou
BCnbIwkn Ao 104°C n yepes kaxable 2°C - Ans XUOKOCTEN C TeMnepaTypoun BCnbIwkK bonee
104°C.

McnbiTaHne Ha BCMbIWKY ANA  flakoB  HauyuHawT npoBogutb 3a 5°C  po



npegnonaraemon TemnepaTypbl BCMbIWKM U NOBTOPAT Yepe3 kaxable 0,5°C nosbleHUs
TemnepaTypbl.

44.3.4. B MOMEHT MuCNbITaHUA Ha BCMbIWKY MepeMelunBaHme npekpaLiaroT.
[MoBOPOTOM MNPYXMHHOMO MexaHM3Ma OTKPbIBAKT 3aCIIOHKY Ha KpbIWKe W OnycKawT nnams
ropeniku BHyTpb TUrnsa 3a Bpemsa 0,5 ¢, ocTaBnAlT ropesnky B HWXHEM MOMoXeHun 1 ¢ un
ObICTPO BO3BpaLLalOT B UCXOAHOE nonoxeHue. CnegsaTt 3a nnameHem Npu OTKPbIBAHUM U
3aKpbIBaHUN 3aCINOHKN.

4.4.3.5. 3a TemnepaTtypy BCMbIWKA MPUHUMAIOT MOKa3aHUs TepMOMeTpa B MOMEHT
NOSABMIEHNSA NEPBOro NiameHn Hag NOBEepPXHOCTbLIO XUAKOCTU. BenbiwKy napoB nccnegyemon
XWOKOCTU Ha[ MOBEPXHOCTbIO KPbIWKW TUMNS He y4uTbiBaloT. VcnbiTaHMe Ha BChbIWKY (B
cnyyae ee OTCYTCTBUA) NpeKpaLLatoT npu JOCTUXKEHUM TeMnepaTypbl KUMEHUST UCCreayemMon
XNOKOCTN.

4.4.3.6. Ecnn nnama ropesrikM noracrio B MOMEHT OTKpPbIBAHUS KPbILWKKW, pesynbTaT
3TOro onpeaeneHns He y4YmTbiBatoT.

4.4.3.7. Ecnn wncnblTaHUIO NOABEPrarT XWOKOCTb C HEU3BECTHOW TemnepaTypou
BCMbILWKK, TO MNPOBOAAT npenBapuTenbHoe onpegeneHne no nn.4.4.2.3 - 4.4.3.6. 310T
pesynbTaT He YYMTbIBAlOT, ECMN pacXoXAeHne Mexay npeaBapuTesibHbIM 1 nocnenyrowmnm
NCMNbITaHWEM MPEBbLILAET BENUYMHY, YKa3aHHy B 1.4.4.4.2.

Mpumevanue. [ns nakoB, cogepXalmx neTydne KOMMOHEHThbl, obuiee Bpems
MCNbITAHUA HE JOSMKHO npesbiwaTh 1 u.

4.4.4. OueHka pe3yrnbTaToB

4.4.4.1. 3a TemnepaTtypy BCMbIWKA MUCCeaYyEMON XUAKOCTU MNPUHUMAIOT cpegHee
apudmMeTnyecKkoe 3HayYeHue TemnepaTyp BCMbIWKK, MOSTYYEHHbIX Ha ABYyX obpasuax npwu
MCMbITaHMM NakoB U Ha 3 obpasuax npuM UCMbITAaHUKM OPYIUX XUOKOCTEW, C MOMpPaBKoOM Ha

aTMocgepHoe aaeneHue. lonpaBky (At) Ha aTMocdepHoe gasneHne B°C BblMMCAAOT MO
dopmyne

Ar=0,27(101,3-p,) 3)

roe Pa aTtMmocepHoe faBneHue, Klla.
44.4.2. CxooMmoCTb W BOCMPOM3BOAMMOCTb MeToda He [OfbKHa npesBblilaTtb
3Ha4YeHUNn, ykasaHHbIX B Tabn.5.

Tabnuua 5
°C
| |
BemecTrO TemIeparypa | IomnyckaeMbele
PaCcCXOoXIeHUS
B CIIBIIKM
|
| |
| CXOIVMOCTbB
BOCIHPOMBBOOMU—
MOCTBb
XyMmMue ckKume opraHnduecKMe Do 104 2,0 3,5
BelleCcTBa UM HePTEeNnpOoIyKTH Ce. 104 5,5 8,0
Jlaku, Kpacku, sManu u -
aHAJIOTUYHEIE NPOINYKTH 2,0 3,0




4.4.4.3. Ycrnosua n pesynbTatbl UCMNbITAHUA PErMCTPUPYIOT B MPOTOKOMNe, ¢hopma
KOTOPOro npuBegeHa B npunoxeHum 1.

4.4.5. TpeboBaHna 6e3onacHOCTU

Mpnbop pOns onpegeneHus TemnepaTypbl BCMbIWKM crnegyeT ycTaHaBnMBaTb B
BbITSOKHOM WKady. Paboyee mecTto onepaTtopa [OSMKHO YAOBNETBOPATb TpeboBaHMsM
anektpobesonacHoctn no OCT 12.1.019 n caHuTapHO-TMrmMeHn4yeckum TpeboBaHusM Mo
FOCT 12.1.005.

4.5. MeTop aKkcrnepuMeHTanbHOro onpeaesnieHna TemnepaTypbl BCMNbILWKA XUOKOCTEN B
OTKPbLITOM TUrNE

MeTopn peanuayeTtcsa B guanasoHe temnepatyp oT MuHyc 15 go 360°C 1 He npyumeHnm
ANS  UCNbITaHUS NOSIMMEPUIYIOLLMXCA MNPU  HarpeBaHuW, TrMaponNu3ywmnxca un ObIiCTpo
OKUCNAIOLLNXCA KUAKOCTEN.

4.5.1. AnnapaTtypa

Mpnbop ans onpegeneHns TemnepaTypbl BCMbIWKMA B OTKPbITOM TUrME BKOYaeT B
cebs cnegytowme anemMeHTbI.

451.1. Turenb C BHYTPEHHMM YyKasaTenem YpPOBHSA 3arnofiHeHus (4epT.6),
BbIMOMHEHHbIN N3 KOPPO3NOHHOCTOMKOro MaTepuana.

@ 1004 16

BE3H 14

Yepr. 6

4.5.1.2. YCTPONCTBO N4 HarpesaHus TUrns, obecneymBatoLiee CKOpOCTb HarpeBaHns
0o 17°C/MuH.

Mpumeyanune. [onyckaeTcs ucnonb3oBaHwe npubopa TB ¢ dapdopoBbiM TUNEM
Hun3kom popmbl N 5 no FOCT 9147 nnu aHanorm4yHbiM eMy MeTanIM4eckum (4epT.7), a Takke
aBTOMaTUYeCKMX annapaTtoB Ana onpegeneHuss TemnepaTtypbl  BCMbIWKW, KOTOpble
NO3BOMAIT 3KOHOMWUTb BPEMS WUCMbITAHWMA, UCMNONb30BaTb MEHbLUME KOonmMyecTBa npob u
obnagalT OpyrMmu  XapakTepucTukamu, onpasAblBaloWnMMM  UX  npumeHeHue. [pu
MCNONb30BaHUN aBTOMATUYECKMX NPMBOPOB ANA UCMNbITaHM HEOBXOANMO CTporo cobnaaTb
BCE UHCTPYKLMU N3rOTOBUTENS.



B cnopHbIx cnyvasx TemnepaTtypy BCNbILWKX creayeT onpeaensaTb BPYYHYH.
4.5.1.3. TepmomeTpbl TNa TH-2 n TUH-3 no FOCT 400 ¢ geneHnem wkanbl He bonee
1°C vnu gpyrue nameputenu TemnepaTypbl C NOrPELLHOCTLIO He Bonee ykasdaHHOWN.

1 — HarpeBaTenbHas BaHHAa; 2 — KONbUO U3 NapoHnTa; 3 — ¢rapdopoBLIA TN-
reno; 4 — TepmomeTp; 5 - pepxarens TepmomeTpa; 6 — wratme; 7 — noncras-
Ka And ropesnkn; 8 — razoBan ropenka; 9 — HarpeBaTenbHoOe yeTpoincTeo; 10 —

acbecToBas NPOKNagKn

Yepr. 7

4.5.1.4. CekyHOoMep C MOrpeLlHOCTb0 He Bonee 1 € ANA KOHTPONS CKOPOCTU
HarpeBaHNA XXNOKOCTH.

4.5.1.5. TpexcTBopYaTbI 3KPaH C LWIMPUHON cTBOPKM 460 MM 1 BbicoTom 610 mm ans
3aWMThbl TUrMS OT NOTOKOB BO34yXa.

4.5.1.6. asoBaqa ropernka, nmerowas nnams B popme Lwapa gnameTpom (4»0i0=5)
MM.

4.5.2. [NoaroToBKa K UCMbITAHNAM

4.5.2.1. YcTaHaBnuMBalT COOTBETCTBME WUCCNEAyEMOWN >KMAKOCTU MNACNOPTHbIM
AaHHbIM.

4.5.2.2. OOpaseL >KUOKOCTW, WMEIOLLEN TemnepaTtypy BChbiWKn Hmwke 79°C,
oxnaxgawT A0 TemnepaTypbl, koTopad Ha 28°C MeHblUe npegnonaraeMon Temnepartypsbl
BCNbIWwkM. OO0pasubl BA3KMX XMOKOCTEW NpeaBapuUTENbHO HarpeBalwT [O [OCTaTOYHOM
TeKy4YyecTn, HO He Gonee 4yem OO0 TemnepaTypbl, KoTopas Ha 5°C Hwke npegnonaraemomn
TemnepaTypbl BCMbILLKWN.



4.5.2.3. Npunbop ycTaHaBnMBaT HA POBHOW YCTONYNBOWN NOBEPXHOCTU B TAKOM MeECTE,
roe HeT 3aMeTHOro ABWXXEHUS BO3JyXa M CBET HACTOSIbKO 3aTEMHEH, YTO BCMbIKa XOPOLLO
BUAHA.

MpumeyaHue. PesynbTaTbl UCNbITaHWA, NPOBEAEHHbIX B nabopaTtopun nog TAron mnu
B APYroM MecCTe, rae MMeeTCs BbITSXKKA, He BMOSTHE HALEXHbI.

4.5.2.4. ViccnegyemMyro XXUOKOCTb HanuBaKT B YUCTbIA CyXOW TUrenb OO METKU, He
A0nycKas cCMaymMBaHUsl CTEHOK TUINS BbllLE yKa3aHHOW METKN.

Mpumeyanune. MNpu ncnonb3osaHun npmubopa TB nccnegyemyo XnakocTb HanueBaroT
00 YPOBHS Ha 12 MM HWXe Kpasi TUrns.

4.5.2.5. Tvrenb ycTaHaBnNMBaKT Ha HarpeBaTeslbHYlO MnacTMHy annaparta gng
onpegeneHus TemnepaTypbl BCMbIWKA WU BOCMMAMEHEHUsI B OTKPbLITOM TUrMNe;, B TUrenb
onyckatT TepMOMETP Ha pPacCTosHUMM 6 MM OT OHa, NMoMelwasi ero B TOYKe, Jexallewn
nocepeanHe Mexay LEeHTPOM U CTEHKOW TUrMA. 3aXknratoT ra3oByo rOpesky.

4.5.2.6. lMpurogHocTb annapaTta kK paboTe NpoBepsilOT MO CTaHO4apTHbIM Obpasuam
CO 4407-89 - 4409-89, 3Ha4eHmne TemnepaTypbl BCMbILKMA KOTOPbIX NpUBEAEHbI B Tabn.6.

Tabnuua 6
°C
I I
NHoexkCc ¥ HOMEP TeMmnepaTypa  BCIIBIKHK ABcornoTHas
IIOTPEIHOCTh
CTaHOapTHOKL obpasla
TOT-1-1 74 3
TOT-2-1 103 3
TOT-3-1 126 3

4.5.3. NpoBegeHe ucnbiTaHnm

4.5.3.1. Bknoyatot oborpes npubopa. [Npu ncnbitaHum XUOKOCTEN C npegnonaraemMomn
TemnepaTypoun BCrbIWKN Bbiwe 79°C CKOpOCTb HarpeBaHus AosmkHa ObiTb 14 - 17°C/MuH. 3a
56°C po npeagnonaraeMon TemnepaTypbl BCMbILWKA HarpeBaHME YMEHbLUIAT HACTOMbKO,
4TOBbI CKOPOCTb MOBLILEHUA TeMnepaTypbl 3a nocnegHue 28°C oo TemnepaTypbl BCMbILKN
Obina paBHa 5 - 6°C/MUH.

Mpn ucnblTaHUM XUAKOCTEN C npeanonaraeMon TemnepaTtypoun BCnbIwku Hke 79°C
CKOPOCTb MOBbILEHUSA TEMMNepaTypbl AOSMKHA cocTaBnATb 5 - 6°C/MUH.

Mpumeyanue. MNpu UcnbITaHMM BA3KMUX XNOKOCTEN TUNa NakoB HarpesaHue 3a 5°C oo
npegnonaraemon TemnepaTypbl BCAbILWKX cnegyeT NpoBoauTb cO ckopocThio 1°C 3a 3 MuH.

4.5.3.2. VicnbiTaHne Ha BCMbIWKY HAa4yMHAKOT NpyU OOCTUXKEHMM TemnepaTypbl obpasua
Ha 28°C (5°C gna nakoB) HWXe npegnosiaraemMon TemnepaTypbl BCMbIWKA U MOBTOPSIOT
yepes kaxable 2°C (1°C gns nakoB) NoBbILWEHMS TeMnepaTypsbl. [lepen ucnbitTaHMEM NnakoB
Ha BCMbIWKY nepemMelumBatoT obpasel B TedeHne 3 - 4 ¢ Npu NOMOLLM CTEKNAHHOWN Manoyku,
norpyxasi ee Ha rnyouHy 12 - 15 mm. 3aTemM nanoyky BbIHUMAKOT U NPOBOAAT UCMbITAHUSA HA
BCMbILLKY.

4.5.3.3. llpM wucCnbITaHMM Ha BCMbIWKY MfaMsa rasoBOW TOpPerikM MpPoBOOAT Npu
pPaBHOMEPHOM HenpepbIBHOM  ABWXEHUM OT OAHOW CTOPOHbI TUMMS A0 gpyron B
FOPM30OHTarbHOW MIOCKOCTN He Bornee Yyem Ha 2 MM Bbllle BEPXHEro Kpas TUIMS U TONbKO B
OAHOM HanpasneHun. Kaxgbin nocnegyowmnn pas nnaMms nepemMeLatoT B NPOTUBOMONOXHOM



HanpaBneHuun, 3aTpaymBas Ha ero nepemeLleHne npumepHo 1 c.

4.5.3.4. 3a TemnepaTtypy BCMbIWKA B OTKPbLITOM TUrMEe NPUHMMAIOT Temnepatypy,
MOKasbiBAEMyD TEPMOMETPOM MNpU MOSABMEHUN MfaMeHW HaL YacTblo WM Hag BCew
NOBEPXHOCTbIO XMAKOCTU. BenblwKy He cnegyeT nytaTh € ronyboBaTbiM OpeosioM, MHorga
OKpY>XaloLuUM UcnbITaTeNbHOE nnams.

4.5.3.5. Ecnn ucnbITbiBalOT XUAKOCTb C HEU3BECTHOW TemnepaTypown BCMbIWKK, TO
npoBOAAT npeaBaputenbHoe onpegenenHve no nn.4.5.2.4 - 4.5.3.4, HarpeBasi npu 3TOM
obpaseL, ¢ NOCTOAHHON CKOPOCTLIO 5 - 6°C/MUH.

453.6. B cnyyae oTcytCcTBUA TemnepaTypbl  BCMbIWKA  (NPU  UCMbITAHUK
NHONBMAOYANbHOW >KMAKOCTWM) HarpeBaHMe W UCMbiTaHMe obpasua npekpawlaT npu
AOCTXKEHUN TeMnepaTypbl KUNEHUS.

MpumeyvaHue. Npu ncnbITaHUM CMECeN, coaepXKallunxX NEerkokunswme Heroprovme nnm
Tpy4QHOroproumMe KOMMOHEHTbI, HarpeBaHne BeayT A0 BblKMNAHUS Ha3BaHHbIX KOMMOHEHTOB.
OcobeHHOCTN NpoBeAEHMSA TAaKOro UCNbITAHUA OTMEYatoT B NPOTOKOSE.

4.5.4. OueHka pe3yrnbTaToB

4.5.4.1. 3a TemnepaTtypy BCMbIWKA MUCCEaYEMON XUAKOCTU MNPUHUMAIOT cpegHee
apudmeTnyecKkoe 3HadeHu TemnepaTypbl BCMbIWKW, MOMAyYeHHbIX Ha 3 obpasuax c
nonpaBKoOM Ha aTMocepHOe AaBneHne, paccunTbiBaemon no opmyre (3).

4.5.4.2. CxogumocTb MeToga npu OoBepuUTenbHOW BeposaTHOCTU 95% He [ormkHa
npesbiwaTb 8°C.

4.5.4.3. Bocnponssogumoctb MeToda npwu LOBepUTENbHOW BepoATHOCTM 95% He
AormKkHa npesblwaTb 16°C.

4.5.4.4. Ycrnosua n pesynbTatbl UCMbITAHUA PErNCTPUPYIOT B MPOTOKOMNe, ¢hopma
KOTOpPOro npueeneHa B npunoxexHun 1.

4.5.5. TpeboBaHusa 6esonacHOCTK

Mpnbop pns onpegeneHus TemnepaTypbl BCMbIWKM crnegyeT ycTaHaBnMBaTbh B
BbITS)KHOM WKagy. Paboyee mecTto onepartopa [ofmkHa YAOBNETBOPATb TpeboBaHMsM
anektpobesonacHoctn no OCT 12.1.019 n caHuTapHO-TMrmMeHn4yeckum TpeboBaHMsM Mo
FOCT 12.1.005.

4.6. MeTtog aKcnepuMeHTanbHOro onpeaeneHns Temnepartypbl BOCNIIaMeHeHUs
XnaKocTen

MeTopq peanusyloT B guanasoHe temnepatyp ot MmvHyc 15 go 360°C 1 He npuMeHsT
ANS  UCNbITaHUS NONIMMEPUSYIOLLMXCA MNPU  HarpeBaHuWn, rmMapoNu3ywmnxca u ObiCTpo
OKUCNAIOLLNXCA KUAKOCTEN.

4.6.1. Annapatypa

TemnepaTypy BOCNNaMeHeHWa onpedensoT B npubopax, MNpuMeHsieMblX AN
onpeaeneHus TeMmnepaTypbl BCMbILWKN B OTKPbITOM Turne (cm. n.4.5.1).

4.6.2. lNogroToBKa K UcnbiTaHuam (cm. n.4.5.2).

4.6.3. [NpoBeneHe ncnblTaHnm

4.6.3.1. MeToq onpegeneHus TemnepaTypbl BOCMNIAMEHEHNA MOXET CyLleCTBOBaTb
KaKk CaMOCTOATENbHbIN METOA4 WU OCYLECTBNAATLCA OAHOBPEMEHHO C TeMmnepaTypown
BCMbIWKM Ha TOM Xe obpasue. Nocne nonyyeHus BCnbIWKKM corniacHo n.4.5.3.4 obpasel
NpOOOoKaloT HarpeBaTb B TOM Xe peXnme, YTo 1 Npu onpeaeneHnm TemnepaTtypbl BCMbILLKN.
McnbiTaHne Ha BocnnameHeHe NpoBoaaT vYepes Kaxable 2°C noBbILeHns TeMmnepaTypbl.

4.6.3.2. 3a TemnepaTypy BOCMaMEHEHNST MPUHUMAIOT TEMNepaTypy UCNbITaHUs, Npu
KOoTopon obpasyolmnecs Hag NOBEPXHOCTBIO XNOKOCTU Napbl BOCMIAMEHSOTCA OT NfiaMeHn
rasoBOW ropesiku 1 NpoAo0IIKaT ropeTb HE MeHee 5 ¢ nocne ero yaaneHus.

4.6.4. OueHka pe3ynbTaToB

4.6.4.1. 3a TemnepaTypy BOCM/IAMEHEHUS WCCNEeaYyEMON XWOKOCTU NPUHUMAOT
cpegHee apudMeTMyeckoe 3HaYeHUn TemnepaTypbl BOCNIIAMEHEHUs, NOMYYEeHHbIX Ha Tpex
obpasuax ¢ nonpaBkoOM Ha aTMOCEepPHOe AaBrneHne, BbluMcrsemMon no opmyrne (3).

4.6.4.2. CxogMmoCTb MeToda MNpu OOBEpUTESNIbHOM BepPOATHOCTU 95% He AormkHa
npeBbiwaTb 8°C.

4.6.4.3. BocnpomnssogumocTb MeToda npu LoBepuTenbHOW BepoATHOCTM 95% He



AormKkHa npesblwaTb 16°C.

4.6.4.4. Ycrnosua n pesynbTatbl UCMNbITAHUA PErNCTPUPYIOT B MPOTOKOMNe, ¢hopma
KOTOpPOro npueegeHa B rnpunoxexHun 1.

4.6.5. TpeboBaHusa 6esonacHOCTK

Mpnbop ons onpegeneHns TemnepaTypbl BOCNIIaMeEHEHUs crieqyeT ycTaHaBnmBaTth B
BbITSOKHOM WKady. Paboyee mecTto onepaTtopa [OSMKHO YAOBNETBOPATb TpeboBaHMsM
anektpobesonacHoctn no OCT 12.1.019 n caHuTapHO-TMrmMeHn4yeckum TpeboBaHusM Mo
FOCT 12.1.005.

4.7. Metog aKcnepuMeHTanbHOro onpeaerneHns Temnepartypbl BOCNIaMeHeHUs
TBEpPAbIX BELWECTB U MaTepmnarnos

MeToq peanusyloT B ananasoHe temnepatyp ot 25 go 600°C n He npuMeHsaT ans
NCNbITaHUS MeTanIMYeCcknx NOPOLLKOB.

4.7.1. AnnapaTtypa

Cxema npubopa ansa onpegeneHns Temnepatypbl BOCMNMaMEHEHUS NpUBEAEHa Ha
yepT.8.

4.7.1.1. NMpubop OTI1, npeacrtaBnsaowmi COG0N BEPTUKANBbHYIO 3NeKTponeybs C ABYMS
KOaKkcuanbHO pacnonoXeHHbIMU LMANHOPaMn, BbINOSTHEHHLIMW U3 KBapLeBoro ctekna. OauH

M3 UUIMHOPOB BHYTPEHHMM OuaMeTpoMm (80i3) MM, BbicoTOMn 240 MM 4BnsieTcs
peakunoHHOW Kamepoun; BTOPOW LMMIMHAP TakoW Xe BbICOTbl UMEET BHYTPEHHUA AnameTp

(101i3 ) MM. Ha umnuHapbl HaBUTbI CiMpanbHble 3NeKTpoHarpeBaTeny obLen MOLLHOCTbIO
He MmeHee 2 KBT, 4TO No3BondeT co3fgaBaTb Temnepatypy paboyen 3oHbl 600°C 3a Bpems He
oonee 40 MuH.
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1 — cTeknsiHHblE UUNUHAPLI; 2 — cnUupanbHble 9NeKTpoHarpesaTenu; 3 — Ten-

NOU30NAUUOHHBLIA MaTepuan; 4 — cTanbHOW 3KpaH; 5 — AepxaTtens 06pa3ua;

6 — KOHTelHep; 7 — rasoBaq; ropenka; 8 — anekrponpueog ropenku; 9, 10 —
TepMoanekTpuyeckue npeobpasosatenu; 11 — namuHartop

YeprT. 8

4.71.2. [Ona pasmeweHns obpasua wnccrnegyemoro BelwlectBa (mMatepuana)
o . 45+1 (18004 Y
PUMEHSIOT KOHTENHEP AMaMeTpoMm ( ) MM, BbICcOTOW ( ) MM, BbINOMHEHHbIN U3
CTanbHOW CEeTKM WNM CTanbHOro nmucta TtonwmHon He 6onee 0,5 wmm. KoHTenHep

yCTaHaBNMBalT B KOMbLUO AepXatend AuamMeTpoMm (49’0i0’6) MM.  [epxaTenb
npeacTaBnaeT cobon MeTannmyeckyro TpyoOKy M3 XapOCTOMKOW CTann C NpMBapeHHbIM B
HWXXHEN YacCTu KOSbLIOM NS pa3MeLLEHNsT KOHTENHepa.

4.7.1.3. [a3oBas ropenka ansa 3axuraHna obpasua, npeacraensiowaa cobom Tpyoky

BHYTPEHHUM AMaMETPOM (6i1 ) MM, BbINOMHEHA W3 XXapOCTOMKOW CTanu, 3anasiHa CHWU3y u
nmeeT Ha OOKOBOW MOBEPXHOCTM OTBEPCTUE ANaMETPOM (0,8i0,1) MM Ha pacCTosHUK

(5’0i0’3 ) MM OT 3anastHHOro KoHua.
4.7.1.4. JlammHaTop, BbLINOSIHEHHbLIN W3 JIMCTOBOM XXAPOCTOMKOW cTanum B dopme
KOHyca BEpXHUM OuaMeTpoM He bornee 78 MM, HWKHUM OuameTpoM He Gonee 11 MM un

ANMHON (5004—r 5 ) MM, CRyXWT O515 NMOAayn eCTECTBEHHOro MnoTokKa BO3JyXa B peakuMOHHYIO



Kamepy.

4.7.1.5. TepmoanekTpuyeckme npeobpasoBaTeny OMaMeTPOM TEPMOINEKTPOAOB He
bonee 0,5 mMm. TepmoanekTpuyeckun npeobpasoBatenb 9 CAyXUT ONS U3MEPEHUsN
TemnepaTtypbl obpasua n pacnonoxeH Takum obpasom, 4Tobbl obecneumBancst KOHTakT C
OHOM M CTEHKOW KOHTenHepa (4epT.8). TepmoanekTpmnyecknin npeobpasosatens 10 cnyxut
ANS KOHTPONs M perynMpoBaHUsa TemnepaTypbl MeYn U pacrnosioKeH BHYTPU peakuMOHHOM

Kamepbl Ha paccTosAHUK (140“—L5) MM OT BEpXHero Kpasi kamepbl 1 (Sil) MM OT CTEHKM
Kamepbl. [lOrpewHoOCTb M3MEepPEeHUs perynvmpylowero 1 pernctpupyrowero TemnepaTypy
npnbopos He gormkHa npesbiwaTtb 0,5%.

4.7.1.6. 3epkano gnsa HabnoaeHnsa 3a o6pasLomM BHYTPU Kamepbl.

4.7.1.7. CekyHOOMep C MOrpeLLHOCTbIO0 n3mepeHns He bornee 1 c.

4.7.1.8. WabnoHbl ana onpegeneHns pacCToAHUA OT HWKHEro Kpas ropeniku no

noBepxHOCTV obpasua 1 Ana LeHTPOBKM KOHTENHepa BHYTPU KaMepbl.
-1
4.7.1.9. IcTOYHMK cxXaToro Bo3ayxa Ans ropenku ¢ pacxoaom o 40 171

4.7.2. MNoarotoBKka K UCMbITAHNAM
4.7.21. Ona wucnbitanmn rotoeat 10 - 15 obpasuyoB wuccregyemoro BellecTsa

3

(maTepuana) maccon no ( ,OiO,l) r. OBpasubl S4YeUCTbiX MaTepuanoB AOSMKHbl MMETb

LunuHapuyeckyto opmy amametpom (Y1) mm. MneHouHble u nucToBble maTepuansi

HabupaloT B CTOMKY OMaMeTpoM (45i1) MM, HaknagbiBas cnowv Apyr Ha pgpyra Ao
OOCTUXEHUS YKa3aHHOW MaccChbl.

4.7.2.2. Tlepen wcnbiTaHnem o6pasHbl KOHOWLMOHUPYKOT B COOTBETCTBMM C
TpeboBaHnamm MOCT 12423 unn TeXHMYECKMX ycrnoBur Ha matepuan. Obpasubl AOMKHbI
Xapakrepu3oBaTtb CpefiH/e CBOMCTBAa UCCIeAyemMoro BeLlecTsa (Matepuana).

4.7.2.3. B 3aBucumoctn ot obbema obpasua onpenenstoT ¢ NOMOLLbI WabnoHOB U
(OUKCUPYIOT MOSOXKEHNE KOHTEMHepa BHYTPU KaMepbl W pacCTOSHUE MeXAy ra3oBoWn
ropenkoun 1 NoBepxHoOCTbLI0 obpasua.

4.7.2.4. TlpurogHoOCTb YCTAHOBKM K paboTe NpoBepAT N0 CTaHAAPTHOMY BELLECTBY -
opraHnyeckomy ctekny (FOCT 10667), Temnepatypa BOCMfaMEHEHUSI KOTOPOro paBHa
(265i‘ 10 )°C.

4.7.3. lNpoBegeHne ncnbiTaHUn

4.7.3.1. HarpeBaloT peakuMOHHyK Kamepy OO0 TemnepaTtypbl Hayana pasnoXxeHusi
nccnegyemoro Bellectsa (matepuana) unu go 300°C.

4.7.3.2. Perynupysa nogadvy rasa n Bosgyxa B ropesiky, opMupylT nrnamMmsa rasosou

ropesniku B BUAE KnvHa asIMHOM (10J—r2 ) MM.

4.7.3.3. A3BnekaroT n3 kamepbl gepxatenb C KOHTENHepoM. B KOHTenHep nomewiaroT
obpasel 3a BpemMsi He 6ornee 15 ¢ 1 BBOOAT €ro B PEAKUMOHHYO KaMepy. QneKkTponpueog
ra3zoBOW rOpPesnk1 BKAYAKT B 3afaHHbIA pexnm paboTbl. [NeprnogmnyHoOCTb NogBoaa ra3oBou

ropenikn k obpasuy Ha paccTosiHue (IOil) MM OT €ro NoBEepXHOCTU OOSKHa COCTaBNATb

(10J—r2 ) c. HabnogatoT 3a o6pasuyom B paboyen kamepe ¢ NOMOLLbIO 3epkarna.

4.7.3.4. Ecnn npn TemnepaType UcnbiTaHus obpasel, BOCNNaMeEHNTCS, TO UCMbITaHue
NpeKpaLlalT, ropenky ocTaHaBNMBalOT B MOMOXEHUM "BHE nedmn", KoHTenmHep ¢ obpasuom
n3pnekawT wn3 kamepbl. OTMevalOT B MPOTOKOMEe TemnepaTypy BOCNSIAMEHEHUA U
cnegywoouiee uCnbiTaHME MNPOBOAAT C HOBbIM 00pasuoOM MpuM MEHbLUEW TemnepaTtype
(Hanpumep, Ha 50°C mMeHbLue).

Ecnn B TeyeHne 20 mmH obpasel, HE BOCMNAMEHUTCA WKW paHee 3TOro0 BPEMEHMU
MOSTHOCTbIO MpPEeKpaTUTCA AbIMOBbIAENEHME, TO UCMbITaHWEe npekpawarT U B MNpPOToKome
OTMevaloT OTKas3.

3a TemnepaTypy WUCMbITaHUS NPUHMMAKOT  MNOKasaHWA  TEPMO3SEKTPUYECKOro
npeobpasoBaTens, uamepsaLero TemnepaTypy obpasua.

4.7.3.5. MeTogom nocrnegoBaTesibHbIX NPUONMXKXEHUA, UCNOSb3Yst HOBble 0bpasubl U
N3MEHsAS TeMnepaTtypy MCNbITaHUA, ONpeaensatoT MUHUManbHY0 TemnepaTtypy obpasua, npu
KOTOPOWN 3a BpeMs BblOEPXKM B neyn He Bonee 20 muH obpasel, BocnrameHuTcs u byaet



ropetb 6onee 5 c nocne ypaneHus ropenku, a npu Temnepatype Ha 10°C MeHbLue
BOCM/IaMeHeHNe OTCYTCTBYET.

4.7.4. OueHka pe3ynbTaToB

4.7.4.1. 3a TemnepaTypy BOCMnaMeHeHUs wuccrnegyemMoro BellecTBa (MaTepuana)
NPUHUMAIOT cpeaHee apudmeTnyeckoe ABYX TemnepaTtyp, oTnnyarowmxca He bonee 4em Ha
10°C, npun ogHoN 13 KOTOpbIX HabngaeTca BocnnameHeHne 3 obpasuos, a Npu Apyron - Tpu
oTKa3sa. [lony4yeHHOe 3Ha4YeHne TemnepaTypbl OKPYrNaT € TOYHOCTLIO o 5°C.

4.7.4.2. CxogumocTb MeToga npu OoBepuUTenbHOW BeposaTHOCTU 95% He [ormkHa
npesbiwaTb 7°C.

4.7.4.3. Bocnponssogumoctb MeToda npwu LOBepUTENbHON BepoATHOCTM 95% He
normkHa npesbiwaTb 20°C.

4.7.4.4. Ycrnosua n pesynbTatbl UCMbITAHUA PErMCTPUPYIOT B MPOTOKOMNe, ¢hopma
KOTOpPOro npueeneHa B npunoxexHum 1.

4.7.5. TpeboBaHusa 6e3onacHOCTK

Mpnbop ons onpegeneHns TemnepaTypbl BOCNIIaMEHeHUs crieqyeT ycTaHaBnmBaTth B
BbITSOKHOM WKagyy. Pabodyee mecTto onepaTtopa [OSMKHO YAOBNETBOPATb TpeboBaHMsM
anektpobesonacHoctn no OCT 12.1.019 n caHuTapHO-TMrMeHn4yeckum TpeboBaHMsM Mo
FOCT 12.1.005.

4.8. MeToq akcnepuMmeHTanbHOro onpeneneHna TemnepaTypbl camOBOCNIaMeHEeHUS
rasoB M XUAOKOCTEN

4.8.1. AnnapaTtypa

[donyckaeTtca onpegeneHve TemnepaTtypbl CaMOBOCMSIAMEHEHUA MO CchneumanbHON
nporpaMmme B WHOM annapaType (N0 CpaBHEHU C onucaHHon B n.4.8.1) B cnyvasx,
HeobxoaMMbIX C TOYKM 3peHus paspaboTyunka CUCTEMBI obecneyeHns
NoXxapoB3pbIBOOE30NacHOCTN 00beKTa.

YcTtaHoBKa Ana onpegerieHus TemrnepaTypbl camoBOCMNIaMeHeHnsa (4epT.9) OormkHa
BKMO4aThb B cebsa cnenyowme anemMeHThbl.
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1 — kopnyc TepmMmocTaTa; 2 — aneKTpuiyeckaqa cnmpanbs Harpesarenq

3 — Kpblnb4yaTKa BeHTUNATOpa; 4 — peakuWoOHHbIW cocya; 5 —

KpbllLKa TepmMmocTaTta; 6 — 3epkano; 7 — TepMmosneKkTpuiyeckue npe-

obpas3oBaTenu

YepT. 9

3

4.8.1.1. PeakuuoHHbI cocya B Buae konbbl Erlenmeyer Bmectumoctbio 200 M n3
kBapueBoro ctekna (KH-200 no TOCT 19908). Xumwudecknm umctaa konba [ormkHa
MCNONb30BaTbCA AN WUCNbITAHUS KaXOoro BewecTBa W MNpOBeAeHUs OCHOBHOW cepuu
NCMbITAHUN.

NMpumeyaHue. Ecnn TemnepaTypa cCaMOBOCMNaMEHEHUs UCCNegyeMoro BeLlecTBa
nNpeBbllIaeT TemnepaTtypy pasMmsardyeHust crekna Konbbl, [JOonyckaeTcs NPUMEHATb
aHanorn4yHble konbbl N3 MmeTanna (3To Hago OTMeYaThb B NPOTOKONE UCTbITAHUR).

4.8.1.2. Bo3gywHbln TepmocTaTt, obecneynsatromnm paBHOMEPHbIN HarpeB Konbbl 4O
3agaHHon TemnepaTypbl. Konby cnegyeT cuuTaTb paBHOMEPHO HArpeTom M COCTOSIHUE
NpoBeAeHNs UCMbITaHNSA YAOBMETBOPUTENBbHLIM, €CIM MOMyYeHHble 3HA4YeHUs TemnepaTyp
CaMOBOCM/IaMEHEHNA COOTBETCTBYHOT AaHHbIM M3 Tabn. 7 ¢ JONyCTUMbIMU OTKITOHEHUAMMU



cornacHo n. 4.8.3.2.

Tabnuua 7

BemecTBO TeMmneparTypa camMoBOCHJlaMeHeHnsa, °C

H-T'enraH 220
STUIIEeH 435
BeHzoJ 560

MNpumeuaHue. BeuwectBa, wucnonb3yemble Ans npoBepkn paboTbl TepMocTara,
OOIMKHBI UMETb YMCTOTY He MeHee 99,9%.

4.8.1.3. [Ona wu3amepeHna TemnepaTypbl Kosnibbl UWCAONbL3YHT KanubpoBaHHbIE
TepmoanekTpuyeckne npeobpasoBatenu (OAMH UM HECKOSbKO) MakCUManbHbIM ANaMeTPOM
pabouyero cnas He 6onee 0,8 mm. TepmoanekTpuyeckme npeobpasoBaTtenu pacnonaratoT B
BblOpaHHbIX TOYKaX B TECHOM KOHTAKTE€ C BHELLUHEW MOBEPXHOCTbI Konbbl. [lpu
MCMNOMb30BaHMM HECKOSbKUX TEepMOINeKTpudecknx npeobpasosaTtenen 3a Temnepartypy
NCNbITaHUA MPUHUMAKOT cpeaHee apudMeTUdeckoe 3Ha4YeHMEe HauMeHbLLeN N HambonbLuen
TemnepaTyp MO MOKasaHuUsM TepMO3NeKTpuYecknx npeobpasoBatenen. PacxoxaeHus
MeXOy NOKasaHMsIMU TEPMOINEKTPUYECKNX NpeobpasoBaTtenen He A0MKHO npeBbiwaTb 1%.

4.8.1.4. Ins oo3npoBaHus uccregyemblix BeWeCTB NPUMEHSAIOT LWNPULLbI U MUNETKMN.

[ns [o3MpoBaHHOW MOAAYN KMAKOCTENM MCMNONb3YHT: a) WNpuLy, BMECTUMOCTbIO OT

3 3
0,25 no 1 M (ueHa peneHuns He Gonee 0,01 M ) ¢ urnon n3 HepxaserwLlei cTanu
3
MakcumanbHbiM anameTpoMm 0,15 mm; 6) kannbpoBaHHYH MUNETKY BMecTUMocTbio 1 M |
3
obecneunBatollyto nogadvy 1 ‘M auctunnuposaHHoi Boabl B 35 - 40 kanens.

ans A031POBaHHON nogayu rasoB pekoMeHayeTcs MCNonb30BaThb
3
ra30HENpPOHULIAEMbIN CTEKMNAHHbIA KanuMbpoBaHHbINA LNpuL, BMecTuMocTbio 200 M (ueHa

3
aenexus He 6onee 10 M )| cHaGXeHHbIN TPEXXOA0BbLIM KpaHoM (4epT.10).

[ns go3npoBaHHOW Nogayn nacT, rOTOBbIX KPAacokK, MAacTUK U T.M. BELLECTB rOTOBAT
HECKONbKO HaBecOK, oTnuyatowmxca gpyr ot gpyra Ha 0,05 - 0,10 r ¢ norpewHoCcTbio He
oonee 0,01 .

Mpumevanne. [onyckaetca uvcnonb3oBaTb ApyrMe  Oo3vpylolmne  CpencTsa,
obecneunBatoLme Tpebyemble napameTpbl.

4.8.1.5. CekyHOOMeEp C NOrpeLLHOCTbIO M3MepeHus He Bonee 1 c: ansa onpegeneHus
nepuoa NHAyKUMK.
4.8.1.6. HabniogeHue 3a peakumen B konbe ocyLecTBNSeTca JaTYMKOM obHapyXeHus

nNamMeHn unum ¢ NOMOLLBIO 3epkana, KOTOpoe yCTaHaBNMBAaOT Ha BbICOTE (250i10) MM Hag
Konoown.
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1—ordenperpagutens; 2—npenoxpaHuTenbHast MemOpaHa; 3—nnacTUHKM
13 CNeYeHHOro ctekna (neperopegkv); 4 — repMmeTyHHbIA WNpvy; 5 — peaepeyap
C raszom; 6 — npeakamepa

YepT. 10

4.8.2. lNpoBeneHne ncnblTaHnm

4.8.2.1. Temnepatypy BHYTpM TepMmocTaTa npenBapuUTenbHO PerynupyoT Takum
obpa3om, 4Tobbl 6bINO 06GecneyeHO paBHOMEPHOE HarpeBaHWe Konbbl O Heobxoommoro
3HayYeHus Temnepartypsbl.

4.8.2.2. BeBegeHue npobbl B konby

PekomeHayembln 06bem Npobbl 4nd npegBapuTenbHOro ncnbitaHus xuakocten 0,07

3 3

M razoB 20 ‘M | npact, macTuk n T.n. 0,2 1.

Mpoby mnccnegyemoro BeuwlectBa BBOAAT B LIEHTP Konbbl 3a Bpemda He 6onee 2 c;

3 -1

npoby rasa BBOAAT B KonBy c pacxogom okoro 25 “M "¢ | Tocne BBoga npobbl
A03MpyloLLee yCTPOMUCTBO ObIiCTpo oTBOAAT. Bo Bpemsa nogaym xuakoctn cnegyeT mdberaTb
ee nonagaHvs Ha CTeHKM konbbl. HaBecky macTbl, MacTukM 1 T.M. BellecTBa AonyckaeTcs
BHOCUTb B KONBY Ha antoMUHUEBON doornbre.

Mpumeyanune. lNpu ncnbiITaHUM BELWECTB C TEMNEPATYPON KUNEHusi, OGnuakon mnm
paBHOW KOMHaTHOW TemnepaType, Heo6XoaMMO NPUHATL COOTBETCTBYIOLLME MEPbI, YTODObI He
NPOM30LLNO U3MEHEHNE arperaTtHOro COCTOSIHUS BellecTBa nepeq BBeAEHWEM ero B Konby
(Hanpumep, oxnaguTs).

4.8.2.3. B MomMeHT OkOHYyaHua BBoga npobbl B KOMNGY BKMAYAKT CekyHaomep u
HabnogaloT 3a cogepXnmbiM Konbbl 4O NOSABNEHUA NfaMeHu n/vunu B3pbia. B 3TOT MOMeEHT
CEeKyHOOMep OCTaHaBnMBaKT W PErucTpupyoT nepuo WHOYKUMWM CaMOBOCMNIIaMEHEeHUS.
Ecnv nnama w/vnn B3pbIB He HabnogaeTcsa, CEKyHOOMEP OCTaHaBNUBAKT yYepe3 5 MUH U”
NCnbITaHWe NpekpaLatoT.

4.8.2.4. lNocne Kaxagoro ucnbiTaHust KonNby npogyBaloT CyxXMM BO34YyXOM, MOCIE 4Yero
OHa [O0SMKHA NPUHATL Heobxoaumyro TemnepaTtypy ucnbiTaHua. B criydae 3arpasHeHus
Kon6bl TBEpPAbIMY MPOAYKTaMN CrOPaHNS €€ OYULLLAKT UMW 3aMEHSAT YUCTOMN.

4.8.2.5. NcnbiTaHna nOBTOPSAKOT NPU pasfnyHbiX TemnepaTypax U C pasfivyHbIMU
obbemMamy nNpob A0 AOCTUXKEHUA MWHUMAnNbHOW TemrnepaTypbl CaMOBOCMIIaMEHEHUs (4TO
onpegensalnT no rpaduky 3aBUCUMOCTU TemnepaTypbl CamMOBOCMSIAMEHEHUs OT MaccChl,



npobbl, cM. 4epT.11).
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4.8.2.6. OCHOBHYIWO Cceput0  MCMbITAHWA  NPOBOAAT C  Haubonee  nerko
CaMOBOCMNaMEHSOLWNMCH KONMMYEeCTBOM BellecTBa Yepe3 uHTepsan temnepatypbl 2°C go
Tex nop, noka He OygeT onpegeneHa HauMeHblas Temnepatypa, Mpu  KOTOPOM
HabniogaeTcs camoBocnameHeHne obpasua, a npu TemnepaType Ha 2°C Hwxe npu
NATUKPATHOM NMOBTOPEHUWN UCTILITAHUS CaAMOBOCMNIaMEHEHNE HE NPOUCXOAMNT.

4.8.3. OueHka pe3yrnbTaToB

4.8.3.1. 3a TemnepaTtypy caMOBOCMNSIaMEHEHNSA UCCneayemMoro BewecTsa npuHUMaroT
HaVMeHbLUYD TemnepaTtypy UCNbITaHWA, NpU KOTOPON Habnoganocb caMoBOCNIIaMeHeHne
obpasua B ycnosusix, npeaycMoTpeHHbIX B M.4.8.2.6.

4.8.3.2. CxogumocTb MeToda npu AOBEPUTENBLHOM BeEpPOATHOCTb 95% He pomkHa
npeBbiwaTb 2%.

4.8.3.3. Bocnpon3BoguMoCTb MeToAda npu LOBepuTenbHoOW BepoATHOCTU 95% He
AomkHa npesbiwaTtb 5%.

4.8.3.4. YcnoBna wn pesynbTatbl UCMbITAHUAN PErUCTPUPYOT B MNpOTOKone, dopma
KOTOpOro npueegeHa B rnipunoxeHun 1.

4.8.4. TpeboBaHna 6esonacHoOCTU

Mpnbop ana onpegeneHns  TemnepaTypbl  CaMOBOCMNMAaMEHeHWa  cnepyeT
yCTaHaBnNMBaTb B BbITSXKHOM LWKady. Paboyee mecTo onepatopa AOMKHO YAOBMETBOPATb
TpeboBaHnam anekTpobesonacHocth no OCT 12.1.019 u caHUTapHO-TMIMEHNYECKNM
TpeboBaHmnam no FOCT 12.1.005.

4.9. MeToq aKcnepuMeHTanbHOro onpegenieHs TemnepaTypbl camoBOCHIaMeHEHNS
TBepAbIX BELLECTB 1 MaTepmnanos



MeTopq peanuayeTtcsa B guanasoHe temnepatyp ot 25 go 600°C n He npumeHum ans
NCNbITaHUA MeTanIM4YeCcknx NOPOLLKOB.

4.9.1. AnnapaTtypa

AnnapaTtypa pnOna onpegerneHvs TemnepaTtypbl CaMOBOCMMaMeHeHUs TBepablX
BewecTB n matepuanos - no n. 4.7.1.

[[a3oByl0 ropenky npu onpegeneHun TemnepaTypbl CaMOBOCMIAMEHEHUS He
MCMNONb3YIT, OHA HAXO4MUTCS B MOSNIOXEHUN "BHE ne4yn"”.

4.9.2. NoaroToBKa K UCMbITAHUAM - B COOTBETCTBUM C . 4.7.2.

4.9.3. lNpoBeaeHne ncnbiTaHnm

4.9.3.1. HarpeBatoT pabouyio kamepy OO TemnepaTypbl, npesbiwatowen Ha 200°C
TemnepaTypy Havana pasnoxeHusi uccregyemoro Bewecrtsa (Matepuana), unm go 500°C.

4.9.3.2. MNocne ycTtaHoBneHust B paboyen kamepe CTaLMOHAPHOrO TeMnepaTypHOro
pexuma, onpeaensiemMoro no MOCTOSAHCTBY MOKasaHWM OBYX TEPMOSNEKTPUYECKUX
npeobpasoBaTenen, N3BMNeKarT N3 Kamepbl KOHTENHED, 3anonHAT ero o6pasuom 3a Bpems
He 6onee 15 ¢ 1 onyckaloT BHYTPb kamepbl. HabnogatoT 3a 06pa3yomM ¢ NOMOLLbIO 3epkana.

49.3.3. Ecnm npu 3agaHHOM  TemnepaType  ucnbiTaHus  Habnwogaetcs
camoBoOCMfaMeHeHNe, TO criegyrouiee UcnbiTaHne NpPoBOAAT MPU MEHbLUEM Temnepartype
(Hanpumep, Ha 50°C).

Ecnn B TedeHne 20 MUH mnm O MOMEHTA MOSIHOMO NpPeKpalleHns AbIMOBbIAENEHUS
camoBOCMamMeHeHne He HabngaeTcs, UCnbITaHWe NpekpallaT U B NPOTOKOEe oTMeYatoT
OTKa3.

4.9.3.4. Metogom nocnenoBaTenbHbIX MPUOAMXKEHUA ONPeaensiT MUHUMAbHYIO
TemnepaTypy paboyen kamepbl, Npyn KOTopon obpasel, camoBOCniaMeHseTcs n roput 6onee
5 ¢, a npu TemnepaTtype Ha 10°C mMeHbLUe - HabnogaeTcs oTkas.

4.9.4. OueHka pe3ynbTaToB

494.1. 3a TemnepaTypy CaMOBOCMIaMeHEHUs  UCCregyemMoro  BellecTBa
(maTepuana) NnpuHUMalOT cpegHee apumMeTnyeckoe ABYX TemnepaTyp, OTNIMYaOLWMXCS He
bonee yem Ha 10°C, npu ogHOM M3 KOTOPbIX HabniogaetTcsa camoBOCnNaMeHeHne 3
obpasuoB, a npu Aapyrom - Tpu oOTKasa. [lonyyeHHOe 3HavyeHne TemnepaTtypsbl
camMOoBOCMNaMEeHEHNS OKPYIIIST C TOYHOCTbIO A0 5°C.

4.9.4.2. CxogMmoCcTb MeToda Npu OOBEpUTENbHOM BEpPOATHOCTU 95% He AomkHa
npeBbiwaTb 5°C.

4.9.4.3. BocnponsBogumocTb MeToda npu LOBepUTENbHOM BepPOATHOCTM 95% He
AorkHa npesblwaTtb 17°C.

4.9.4.4. YcnoBna wn pesynbTatbl UCMbITAHUW PErUCTPUPYOT B MNpoTOKone, dopma
KOTOpPOro npueeneHa B npunoxexHun 1.

4.9.5. TpeboBaHna 6esonacHoOCTU

Mpubop Aana onpegeneHns  TemnepaTtypbl  CaMOBOCMNaMEHEHUA  cnepyeT
yCTaHaBnmBaTb B BbITSXKHOM LWkKady. Paboyee mecTto onepaTtopa AOMKHO YOOBMETBOPSATb
TpeboBaHuam anektpobesonacHoctn no [OCT 12.1.019 wn caHMTapPHO-TUIMEHNYECKNM
TpebosaHuam no NOCT 12.1.005.

4.10. MeTog 9aKCNepuMeEHTanbHOro onpegeneHnss npeaenoB  pacnpoCTpaHeHus
nnamMeHu no raso- N NapoBO34YLUHLIM CMECSIM.

MeTopg NPUMEHMM ans onpeaeneHus KOHLEHTPaLMOHHbIX npenenos
pacnpocTpaHeHus nnamMeHu (ganee - npegenoB) nNpu  aTtMOCHEPHOM [aBreHun u
TemnepaTtype ot 15 go 150°C.

MeTog He npuUMeHUM Ana onpefeneHna npeferioB XOonoAHblX MfaMeH, a Takke
BELLIECTB:

okoronpeaesibHble CMecu KOTOPbIX YyBCTBUTENbHbIX K A€TOHALUMM;

CKIMOHHbIX K TEPMUYECKOMY PasfoXeHUK0 WM NonumMepusauumn npu temnepartypax
NUCNbITAHUN;

CNOCOOHbLIX BbI3BaTb B pes3yfbTarte CaMOMNPOU3BOSIbHBIX XMMWYECKUX peakuun
N3MeHeHMe cocTaBa CMeCU U ee B3PbIB 4O MOMEHTA 3aXXUraHus;

BbICOKOBSI3KMX TWMa KNesl, NTakoB, Kpacok M T.4. C PACTBOPEHHBbIMU UIM B3BELLEHHBIMMN
B HUX TBEPAbIMU KOMMOHEHTaMU;



napuuanbHoe AaBJieHNEe KOTOPbIX B CMECH, COOTBGTCTByI-OLIJ,GVI pacyeTHOMY npeaeny,
oonbLue, YeM NONMOBUHA AABMNEHUSA HACLILEHHOIO napa npun temneparype UcnblTaHUA;

t,+20 o by

TemnepaTypa CamoOBOCMIIAMEHEHNSI KOTOPbIX MEHbLUE BENUYUHbI ( )°C, roe ™ -
TemnepaTypa UCNbITaHUS.

lMpegensbl, Nony4yeHHble NO JAaHHOMY MeTondy, He MOryT OblTb WMCMONb30BaHbl A1
obecneyeHns B3pbIBOGE30NacHOCTM TpybyuaThix arperaTtoB ¢ guameTpom Tpyb meHee 50 mm.

4.10.1. AnnapaTtypa

YcTtaHoBKa [AOns onpefeneHvus KOHLEHTPaUWOHHbIX NpeaernioB  pacrnpocTpaHeHus
nnamMmeHu (4ept.12) BkNtoYaeT B cebs crnieayrolime afemMeHThl.

4.10.1.1. Tepmowkad, npeacTtaenawwmi cobon AWMK C TENOU30NTMPOBAHHBLIMU
CTeHKaMU1, UMeIOLLNIA SNeKTpoHarpeBaTenn, BEHTUNATOP, NPOAYBOYHbIE OKHA C 3a4BWXKKaMW,
ABEPb CO CMOTPOBbLIM OKHOM, KOHLLEBOW BbIKNOYaTENMb.

OnekTpoHarpeBaTenu Tepmolukada COBMECTHO C M3onsaunen JosmkHbl obecneynBatb
HarpeBaHne BHYTpeHHero obbema Tepmowkada C pacrnofioKEHHbIMU B HEM y3namu

yCTaHOBKW O TemMnepaTypsbl (1501r5 )°C B TeueHue 1 u.

BeHTtunarop DOJIDKEH obecneunBaTtb LUPKYNALmo BO3ayxa BOKpPYT
anekTpoHarpeBaTens, a Takke BO BceM 06beme TepMollkada Ans co3gaHust O4HOPOAHOro
nons TemnepaTyp C MakCMMarnbHOW pasHuuen B ABYyX Iobbix Toykax He OGonee 5°C;
anekTpoaBuraTenb BEHTUNATOpPA AOMKEH WMETb 3MeKTpUYeckuini Topmo3 Ans ObICTpou
OCTaHOBKM.

lMpooyBoYHble OKHa C 3aABWXKKaMy [OMkKHbl obecneuynmBaTb npoayBKy obbema
TepmoLukada Bo3ayxoM 3a Bpemsi He 6onee 15 MUH.

[iBepb CO CMOTpPOBbLIM OKHOM [OrmkHa obecnedvMBaTb [AOCTyn KO BCeM y3nam
YCTaHOBKM BHYTPU TepMoLLKaga 1 BO3MOXHOCTb BU3yanbHOro HabniogeHus 3a nnaMmeHem B
peakunoHHOM cocyae.

KoHueBOW BbIKNOYaTeNb CAYXUT ANS BKNIOYEHUS] UICTOYHUKA 3aXKNraHuWs.

KoHCcTpykums  Tepmowkadpa  gormkHa — obecneuvBatb  OTHOCUTENbHYHO — ero
ra3oHEeNPOHNLAEMOCTb Af1S CO34aHMA HEOBXOAMMbIX CaAHUTAPHO-TMIMEHNYECKUX YCITOBUA Ha
paboyem mecTe.
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1 — Tepmowkad; 2 — peakuNoHHbIA cocyn; 3 — CMOTPOBOE OKHO; 4 —
npoAyBOYHbIE NaTpydoK; 5 — TepMmoaneKkTponpeobpa3oBaTens 6noka
perynupoBaHNa teMnepartypsl; 6 — aagBmxka: 7 - BEHTUWIMLMNOHHbINA
naTpyo6ok; 8 — ucnapurtens; 9 — BeHTUNb; 10 — pTYTHBIA MaHOMETP;
11 — nHeBMONynbT; 12 — razoBbiA TepMmomMeTp; 13 - 4aTYMK TEPMO-
MomMeTpa; 14 — 3neKTpCoAbl NICTOYHMKA 3aXurauva; 15 — oruenperpa-
AnTtenb; 16 — HMXHAA KpblWKa; 17 — KOpOMbICNO; 18 — WeCcTepHu;

19 — npopyBoO4YHOE oTBepcTne; 20 — 3acnoHka; 21 — wrypBan; 22 —
BEHTUNATOP; 23 — 3NEeKTPOABUraTenb; 24 — aneKTpoHarpeBaTenb; 25—
nepemMmewmBaTenum; 26 — NCTOYHUK 3aXKUraHusa; 27 — SNEeKTPoONynbT;
28 — OnokK perynupoBaHNsa TeMNepaTypbl

YepT. 12

Bce MeTannuyeckne anemMeHTbl, pacrofioKeHHble BHYTPU TepMollkada, U ero
BHYTPEHHMNE CTEHKWN AOMKHbI OblTb BbINONHEHbI U3 KOPPO3MOHHOCTOMKOW CTanu.

4.10.1.2. PeakunoHHbIN cocyn, npeacTaBnsawowmm cobon UMnMHOP C BHYTPEHHUM
AnameTpom (300i10) MM, BbICOTOWM (800i30) MM U TOMLWMHOWN CTEHKM HE MEHEEe 2 MM,
repMeTMYHO 3aKpblBaeMbli HEMOABMKHOW BEPXHEN U NOLBMXHON HUXKHEMN KPbILLKaAMMU.

PeakunoHHbIN cocyn, KpendaT BepTuKanbHO BHYTpUM Tepmowkada. PacctosHue ot
HWXXHEro Topua peakuMOHHOro cocyaa [0 HWXKHEN CTEeHKM Tepmolukadga, obecneunsatoiee



cBOOOHbLIN BbIXOA NPOAYKTOB ropeHunst U3 cocyna, AomkHO 6biTb oT 100 go 150 mm.
PeakumoHHbIN cocyn OOMKEH WMETb 93NEKTPOAbl 3aKUraHwsa, ABa KOHBEKTUBHbIX

nepemMelLMBaTens, orHenperpaguTenb, TeMNepaTypHbi gaTyMK, NPOAyBOYHOE OTBEPCTUE,

CMOTPOBOE OKHO, MEXaHM3M YrNpaBfeHns HUKHEN KPbILWKOW, BBOAbI 1 BbIBOAbI rA30B.
OnekTpoabl cnyxaT [Ans  3axuraHms cmecen B peakunmoHHom cocyge. OHu

npeacrtaBnAloT  cobon  MeTannuyeckme  CTEPXHM  ANaMETPOM (3’0i093) MM,
yCTaHaBNMBaeMble FOPU3OHTaNbHO WU COOCHO APYr K ApYyry B AMaMeTparnibHOM MNOCKOCTU

peakumoHHoro cocyaa Ha paccrositim (720%20) mm ot BepxHeit kpbilki. BBog 3nekTpoaos
B PeakLUMOHHbIN COCyq OCYLLEeCTBMSIOT Yepe3 repMeTuyHble pasbeMbl. BHyTpeHHMe KOHLbI

9NEeKTPoaOoB, 3aTOYEHHble MO4 YrioMm (104—r3 )°, AOJMDKHbI OTCTOATH ApYyr OT Apyra Ha
paccTosiHun oT 5 0o 7 MMm.

KoHBEKTMBHbIE NepemelmBaTenu, Cchnyxawue pnns nepemMewmnBaHuss CMecen B
peakUunoHHOM cocyae, NpeacTaBnsatT cobon TpybyaTble HarpeBaTenu ¢ NPOTOYHOM BOLOMN.
MepemelwmBaTtenn MmeroT opMy NETNN U YCTaHABMMBAKOTCA: OOAWH - HA PACCTOAHUN He
meHee 30 MM HWXe 3NEKTPOAOB 3aXkKMraHusi, BTOPON - Ha paccTosiHum He 6onee 100 mm oT
BEPXHEN KpbilWKM cocyda. [lepemewmBaTtenu [OomkHbI obecneunBaTb nNepemelunBaHme
cmecu 3a Bpemsi He 6onee 15 MuH.

OrHenperpagutenb, Cchnyxawun ana npegoTeBpawleHns  Bblbpoca nnameHn us
peakUuMoHHOro cocyda, He [AOSMKEH co3faBaTb MNOBbIWEHWS OaBfEeHUA B cocyde npu
cropaHun cmecu bonee yem 25 klla. OrHenperpaguTenb yCTaHaBNUBAKOT B HUMXKHEN 4acTu
peakUNOHHOro cocyaa HMXe KOHBEKTMBHOIO nepemeLlunBaTtens.

TemnepaTypHbIi OaTyunk, npegcrasnsaowmnin cobon konby rasoBoro TepMOMETPa,
CNYXWUT ONsi U3MEpPEHUa TemnepaTtypbl CMecu B peakuMoHHOM cocyae. [aTtumk BBOAAT B
cocyq Yepe3 repmMoBBO W YCTaHaBMMBAKOT B FOPU3OHTarbHOM MISIOCKOCTU 3MEKTPOAOB Ha
pacctosiHUn 70 MM OT HUX.

MpoayBouHbIN naTtpybok anameTtpom oT 25 go 30 MM, cnyxawui Ana yganeHus
NPOOYKTOB roOpeHnst U3 cocyaa, pacnosiaraloT B BEPXHEN KPbILLKE U repMETUYHO 3aKpbiBatoT
CbeMHOM 3arsyLLKOW.

CMOTpOBOE OKHO AOMKHO obecnednBaTb BO3MOXHOCTb BU3yanbHOro HabnwogeHus 3a
nnaMeHem Mo BCEW BbICOTE pPeakUMOHHOro cocyga U UMETb pasMepbl HE MeHee 4YeM
(720x130) Mm. OKHO repMeTMYHO 3aKkpblBalOT CTEknomMm TonwmHon ot 10 go 12 mm ¢
NPWKUMHBIM dfTaHLEM.

MexaHn3m ynpaBneHus HMXKHEN KPbILLKOW CRYXUT Ond obecnevyeHns repMeTU4yHOCTH
KOHTaKTa KpbILWKX C COCYAOM B €ro 3akpblTOM MOSIOXXEHWUM U OTBEAEHUSA KPbIWKM B HOKOBOM
HanpaBneHun Npu OTKpbiBaHMM cocyaa. MexaHn3M COCTOUT M3 BUHTA, KOPOMbICHA, CUCTEMbI
lWecTepeH W LwWTypBana, C NOMOLLbIO KOTOPOro BPYYHYK OTKPbIBAKOT KpbiwKy. LTypBan
AOIKeH ObITb BbiBeAEH 3a npeaenbl Tepmollkada. Kpbiwka ormkKHa UMETb YNITOTHUTENbHbIV
3N1EMEHT, @ MEXaHN3M ynpaBneHns - yrnopbl 4ns ukcaunmn B KpanHUX NOSTOXKEHMUSX.

BBogbl M BbIBOObI rasoB cryxaT ANA MOACOEAMHEHUA K peakuMoHHOMY cocydy
Tpy6onpoBo40B NHEBMOCUCTEMBI.

PeakuunoHHbIN cocya AOMKEH BblaepXmnBaTb 6e3 paspyLlueHmss u gedopmMauuninm Bakyym
no 100 lMNa, paBnenune go 200 klla.

Bce wmMmeTannuyeckme 4Yactm peakuMOHHOrO cocyja W ero Y3noB [LOSMKHbl ObiTb
BbIMOSHEHbI N3 KOPPO3NOHHOCTOMKOW CTanu.

KoHCTpyKUMsa peakumoHHOro cocyaa aomkHa obecnevnBatb cBOOOAHOE, 6e3 KOHTaKTa
C Kakon-nnbo nNOBEPXHOCTbIO, PacnpPOCTpPaHEeHWe nfaMeHu OT JnekTpogoB [0 6GokoBon
CTEHKM N BEPXHEN KPbILLKN.

4.10.1.3. Ucnaputenb, cnyxawmmn ana obecneyeHms HeobxogumMoro AaBrneHus napa
XNOKnx roptoumnx Bewects He 6onee 10 Mlla, gomkeH nmMeTb COBCTBEHHbIN HarpeBaTerb
ANs MCnapeHus >XMAOKOCTeM B TOM Crlyyae, Korga anektpoHarpesaTenu TepMolukada He
BKNtoYeHbl. icnaputenb AomkeH ObiTb N3roTOBMNEH U3 KOPPO3MOHHOCTONKOW CTanu.

4.10.1.4. TpybonpoBogbl C apmaTypol, W3rOTOBIIEHHblE M3 KOPPO3MOHHOCTOMKOW
cTanu 1 cnyxawue gns:

nogayv B peakunoHHbIW Cocy aTMOCHEPHOro BO3ayxa;



N3MepeHNs AaBlieHnsi B peakLMOHHOM cocyae;

nogadm roproyero rasa mu3 6annoHa;

nogadn roproyero KOMMOHEHTA B MapoBOM UMW XWOKOW pase u3 ucnaputens B
peakuNoHHbIN cocyn;

oTbopa nNpob cmecn N3 peakLuMoHHOro cocyaa Ans KONMYeCcTBEHHOro aHanunsaa;

BaKyyMUPOBaHUA peakuMOoHHOro cocyaa v ncnapurens.

Bce TpybonpoBoabl AOMKHbI MMETb 3anopHble BeHTUNU. CyMmapHbii 06bem
TpybonpoBO4OB MeXAY BEHTUMASMWN U PEaKLMOHHBIM COCYAOM He OOmKeH npeBbiwaTtb 1% oT
obbema peakuMoHHOro cocyaa.

Bce TpybonpoBoabl, KpOME MX KOHLOB, MAYLWMX HA MaHOMETP M BaKyyMHbIN HacoC,
AOJTKHbI ObITb PacnonoXeHbl BHYTPU TepMoLuKkada. MaxoBuKku 3anopHOM apMmaTypbl JOSTKHbI
ObITb BbIBEAEHDI 32 Npeaernbl TepmoLlkada B MHEBMOMYNbT.

TpybonpoBoabl, 3anopHas apmMaTtypa, CBs3aHHas C McnapuTtenem, u cam ncnapurenbs
AOMXKHbl BblaepxuBaTb Bakyym go 100 lMa v paBneHue go 15 Mlla; Tpy6onposoabl u
3anopHasi apMaTtypa, CBsi3aHHble TONbKO C PeaKLMOHHbIM COCYLOM, OOIKHbI BblOEPXMBATb
Bakyym fo 100 lNa n pasnenne go 200 klla.

4.10.1.5. MHeBMONYNbT, CAYXaLWMX AN9 yNpaBreHUst MTHEBMOCUCTEMOW YCTaHOBKM Mpu
COCTaBIIEHUN CMeCeN, OOMKEH UMETb PTYTHbIM MaHOMETP, ra3oBbli TEPMOMETP, MaxOBUKM
3anopHoun apmaTtypbl Tpybonposoaos, 6510k Nof4BOAA ra3oB K yCTaHOBKE.

PTyTHbIN MaHOMETp CRyXWT AONs U3MEepeHus OaBfeHus B peakuuoHHOM cocyade.
MaHomeTp gomkeH umeTb npeaensl namepernsa ot 0 go 120 klMa 1 NorpeLwHoCTb U3MepPEeHNs

JaBneHuns He Oonee 166 g, MaHomeTp AofmkeH UMeTb YCTPOMUCTBO AN onpeaesieHns
YPOBHA PTYTU C norpewHoctbio He 6onee 13,3 [la. Ha Tpybonposoge, coeauHsoWeM
MaHOMETP C PeaKUMOHHbIM COCYA0M, OOMKHA OblTb PTYTHas NOBYLUKA.

[[@a30BbIi TEPMOMETP CNYXUT ANSA U3MEPEHNa TeMNepaTypbl B peakuMoHHOM COCyAe.
TepmomeTp A0mMKEH MMETb npeaensl namepeHnin ot 15 go 150°C 1 norpeLHoCcTb N3MepeHus
TemnepaTypbl He 6onee 2°C. VIHEpPUMOHHOCTL TepMOMETPa He LOSKHA npeBbiwaTb 3 MUH.
[lonyckaetca mMcnonb3oBaHME OPYrUX WU3MEpUTENEn TemnepaTtypbl C MOrpeLlHOCTb0 He
bonee ykasaHHOMN.

MaxoBK1KK 3anopHON apMaTypbl A0SMKHbI obecneymBaTb yA0OGCTBO MX BpaLLEHUS Npu
OLHOBPEMEHHOM HabnAeHNM 3a YPOBHEM PTYTU B MAaHOMETPE KaK Ha HWXKXHEM, Tak M Ha
BEPXHEM Npeaenax u3aMepeHus.

Bnok noaBoaa rasoB K yCTaHOBKE AOSMKEH MMETb NPUCOEAMHUTENbHbIE 3NIEMEHTbI A5
noaknoyeHus TpybonpoBogoB OT 6anmnoHoB, a Takke TpybonpoBoabl ANA NogBoAa ra3oB K
3anopHon apmaTtype TpybonpoBogoB Tepmowkada. OnemMeHTbl  Oroka  AOSMKHbI
BblaepxuneaTtb gasneHune go 0,3 Mlla.

CymmapHbii 06bem TpybonpoBoaa, COEANHAIOLLENO PeakLMOHHbIN COCy C PTYTHbIM
MaHOMETPOM, PTYTHOM FIOBYLLKOM U PTYTHOW YaLLKOW MaHOMeTpa Npyv MUHUMAsIbHOM YPOBHE
pTYTU B HEW, HE JOMKeH npeBbiwaTb 1,5% oT o6bema peakuMoHHOro cocyaa.

4.10.1.6. Bakyym-Hacoc, cnyxawui ans cosgaHma Heobxoammoro paspexeHus B
peakunoHHOM cocyde U MHEeBMOCUCTEME YCTaHOBKU. [1poM3BOAMNTENBHOCTbL BaKyyM-Hacoca
AormkHa obecneunBaTb BakyyMUMpOBaHME peakLMOHHOro cocyaa u nHeBmocuctembl o 100
Ma 3a Bpems He 6onee 30 MUH.

4.10.1.7. bnok perynupoBaHusa TemnepaTypbl, ChAyXawumhn Ansa co3gaHua u
aBTOMaTUYECKOro NoaaepXaHnsa TemnepaTypbl TepMmoLukada Ha nobom 3agaHHOM YpPOBHE B
AnanasoHe paboumx Temnepartyp. brnok pgomkeH obecneunmBaTb COBMECTHO C
aneKkTpoHarpeBaTenamMu TepmoluKkada noBbileHWE TemnepaTypbl B o6beme Tepmolukada
A0 3aaHHOro YPOBHS C NOrpeLLHOCTbI0 He Bonee 2°C 3a BpeMs He b6onee 1 u.

4.10.1.8. 3axwvrawolwee YCTPONUCTBO, Cnyxawee And (OPMUPOBAHUS WCKPOBOro
paspsga B UCKPOBOM MNPOMEXYTKE MEeXAy 3reKTpogaMn peakuMOHHOro cocyaa, AOSTKHO
obecneunBatb NPOBGON MCKPOBOrO MPOMEXYTKA WHOYKUMOHHOM MCKponM M obpasoBaHue B
BO3yXe YCTOMYMBOro nnasmeHHoro "konnadka" sbicoton oT 0,5 go 1,5 cm. Bbigensemas
9HEpPrnst UCKP Ha 3neKkTpodax Mpu HOpMarbHbIX YCMOBUAX MNpU ANUTENBHOCTUM paspsga

(2’01r 0,1 ) ¢ gomkHa coctaBnatb oT 30 Ao 40 k. KOHCTpyKUus 3axurarowero yCTponcTaa



AoImkHa obecnevnBaTb AUCTAHLMOHHOE ynpaBneHune.

4.10.1.9. OnektponynbT, chAyxawun nns nogayv 3rekTponuTaHus Ha BCe
notpebutenn  YyCTaHOBKW:  3feKTpoHarpeBaTtenu  TepMmolukada,  anekTpoasuratenb
BEHTUNATOpa, 6M0K perynupoBaHnsa TeMnepaTypbl, 3axuratowee yCTPOMCTBO, BaKyyM-HacoC.
KayectBO M NPOYHOCTb 3MEKTPOM3ONALMKM SNeKTponynbTa, NPOBOAOB W noTpebutenen
AOJPKHBbI COOTBETCTBOBATbL TpeboBaHUAM anekTpobesonacHOCTM Npu paboTe Ha yCTaHOBKE.

4.10.2. NogroToBKa K UCNbITAHNAM

4.10.2.1. Npn HeOH6XOAMMOCTN yCTaHABNMBAKOT COOTBETCTBUE MUccnegyemoro obpasua
NacnopTHbLIM AAHHbIM.

4.10.2.2. HaxogaTt pacyeTHble 3Ha4YeHus npenenos rno oopmynam, npueBeneHHbIM B
npunoxeHnn 4.

4.10.2.3. Tlepeg wucnbiTaHMEM TMPOBEPSAKOT YCTAHOBKY Ha repMEeTUYHOCTb.
[epMeTNYHOCTb YCTaAHOBKM, BKIKOYAsA Ucnaputenb, peakuMoHHbIM cocyd, TpybornpoBoabl C
apMaTypou, PTYTHbIN MaHOMETP, AOSMKHA ObITb Takon, YTOObLI NPM OCTAaTOMHOM AaBfEeHUU OT
0,90 go 1,33 klNa nameHeHne gaBneHns 3a cHET HaTe4vek He npesbiwano 66 Ma 3a 30 MuH.

4.10.2.4. MPoBEpPSIOT NPUIOAHOCTL YCTaHOBKM K paboTe npu Temnepatype (22F10)°C
MO NponaHy ¢ YNCTOTOM He MeHee 99,95%, HWXHUA npeden KOTOPOro AOSMKEeH COCTaBNnATb
(2,051‘0,10 )% 06.

4.10.3. lNMpoBegeHne ncnbiTaHui

4.10.3.1. [Insa onpeaeneHnsa HWKHEro npeaena opraHMYecKknx BELLECTB, CoaepKaLlUumx
Toneko atombl C, H, O, N u ogmH atom Cl, BHayane npurotTaBnuBalT raso- wu
NapoBO34YLLUHYO CMeCb, cogepawyto B 1,3 pasa MeHblUe MccregyemMoro Belectsa, Yem
HeobxooMMO AOns co3daHWss CMeCW, COOTBETCTBYIOLWLEW ero pacdyeTHomy npegeny. Ang
APYrMx BeELEeCTB BHavane npurotaBnmMBaloT CMECb, COAepXallylo B [Ba pa3a MeHblue
nccnegyemMoro BeLecTsa, Yem Ha pacyeTHOM npeaene.

CnepgyeT yunTbiBaTb, YTO HWXHWUA npegen npu temnepatype (25i10 )°C He mMoxeT
ObITb HUXE crieayoLwmx 3HadeHnn: onga napos - 0,4% 06., ans rasos - 1,5% 06.

[lna onpepeneHnst BepxHero npegeria opraHNYecknx BELLECTB, COAEpXKaLLUMX TOMbKO
atombl C, H, O, N u ogun atom Cl, BHa4ane npurotaeBnmMBaldT CMECb, COAEpXallyto
kncrnopoga B 1,5 pasa MeHbLUe, YeM HEOOXOANMO ANS CO34aHMA CMEeCK, COOTBETCTBYIOLLEN
pacyeTHoMy npeaeny. [na opyrnx BeweCcTB BHa4ane npMrotaBnmBatoT CMeCb, CoAepKaLLyto
Kncrnopon B [iBa pa3a MeHblUe, YeM B pacyeTHOW npeaenbHON CMeCu.

4.10.3.2. lMpn HEOBXOANMOCTM 3aNONHAKT NUCNapUTEnb XNOKAM roproYMM, HarpeBaoT
ncnaputenb, BKAOYAOT OGNOK perynMpoBaHus TemnepaTtypbl W BbIBOASAT YCTaHOBKY Ha
TpebyeMbli TeMNepaTypPHbLIN PEXNM.

4.10.3.3. [nsa npurotoBneHms cmecu TpebyemMoro cocrtaBa peakUMOHHbIN COCyn,
BaKyyMUPYKOT OO0 ocTaTodHoro gaenenua 133,3 [la, 3aTeM noovepenHo nogatT B HeEro

KOMMNOHEHTbI CMEeCK MO napumnaribHbIM gaBrieHNAM (pK ), BblHUCIIAEMbIM MO cbopmyne

pK: O’Ol(PKpCM (4)

P

roe - 3agaBaeMast KOHUEeHTpauns KoMnoHeHTa cmecu, % 00.;

Pev _ oBiee naBnenme rasosoit cmecy, kMa.

Mpn HeobxoaANMMOCTN AOMNYCKAaKTCA NMHblE CNOCOOLI NPUrOTOBIIEHWUSI CMECEN, ECNN OHM
Aal0T TOYHOCTb HE HWXe, YeM npeanaraemMbii cnocob.

4.10.3.4. OOwee paeBneHne cmecu BbIOMpAOT B npegenax oOT aTtMOCdEpPHOro
pasneHmss o 120 «klla. Bbibop BenuuMHbl 00WEro [OaBfeHus  onpeaensieTca
HeoBXO0OUMOCTbI0 MMETb W3ObITOK [aBfeHUs CMeCU MO OTHOLIEHUIO K aTMoctepHOMY
AaBreHUIo Npyu NPoBEeAEHMN KONIMYECTBEHHOIO aHanuaa.

4.10.3.5. O4vepegHoOCTb NoAaYM KOMMOHEHTOB CMECU B pPEaKLMOHHbIA COCYya 3aBUCUT
OT MX napumanbHbIX AABNEHUN: KOMMNOHEHT C MEHbLUMM MapuuanbHbIM OABMIEHMEM MOAalT
nepBbIM, KOMMOHEHT ¢ 60NbLIMM NapunanbHbIM AABNEHWUEM - NOCNEAHNM.



4.10.3.6. lMocne Hanycka KOMMNOHEHTOB B PEAKLUMOHHbIN COCy CMEeCb nepemMeLLmBatoT
B TedeHue 15 MuH.

4.10.3.7. lNpn HeobxoaUMOCTM MPOBOASAT KONMMYECTBEHHbLIA aHann3 cMecu npu ee
oTbope yepe3 TpybonpoBOA C 3aNOPHbIM BEHTUNEM, COOOLLAOWNM peakUMOHHBIN cocyq C
aTMocdepon. locne aHanu3a u3ObLITOK AaBfieHUs B pPeakUuMOHHOM COCyade MOHWXKalT [0
3HayYeHus aTMOCepHOro AaBneHus.

4.10.3.8. BblknioyaloT HarpeBaTtenu W BEHTUNATOP Tepmowkada. 3aremMHaAT
nomelleHne nadopatopun. OTKPbIBAIOT HWKHIOK KPbILLKY peakunMoHHOro cocyaa Ao yrnopa B
KOHLEBOW BbIKNtoYaTesb.

4.10.3.9. C nepeHOCHOro nynbTa 3axuralwwT CMeCb MNyTeM Modavv WCKPbl Ha
anekTpoabl. [poAOMKUTENBHOCTL BPEMEHU C MOMEHTA OTKPbITUA HWXKHEW KpbIWKW [0
MOMEHTa 3aXXUraHns CMecu He J0JSKHa NpeBbiwaTh S C.

4.10.3.10. PesynbTaT WUCMbiTaHUS Ha pacnpocTpaHeHWe nramMeHn OLEeHMBaloT
BM3yanbHO. [na HabnogeHna 3a nnamMeHem MCnonb3ylT 3epkarno, YCTaHOBEHHOE MOoA
yrnom He 6onblie 45° K ycTaHOBKe.

4.10.3.11. B cmecsax, roe nnams pacnpocTpaHseTcd B Buae aedopmumpoBaHHOM
KOHBEKTUPYIOLLEN cdoepbl, 3a rOpHYyld CMeCb MPUHUMAKT TakKyl, B KOTOPOW nsiams
pacnpocTpaHaeTca 00 OGOKOBbIX CTEHOK peakLMOHHOro cocyga. [anbHenwee noBegeHue
nnaMmeHn (OoNOeT OHO OO0 BEepXHEW KpbILKM cocyaa unn, B pesyrbTaTe BbiTankuMBaloLLEero
"apdpekta Tpybbl", OyaeT BbIOpPOLEHO M3 cocyda, He ycneB OOCTUrHYTb BEPXHEN KpbILIKU
cocyaa) He JOMKHO NPUHMMATBLCA BO BHUMAHME NMpuU OLEHKe peayrnbTaTta onbiTa.

B cmecsx, roe nnamsi MOXeT OOCTUrHYTb BEPXHEW KPbILWKW COCyda paHblue, Yem
OOKOBbLIX CTEHOK, 3a TOpPHYYyld CMeCb TMPUMHMMAKT TaKyl, B KOTOpOW nnams
pacnpocTpaHaeTcs 40 BEPXHEWN KPbILKM peakunoHHOro cocyaa.

4.10.3.12. Ecnn npn nepBoM MCNbITAHUN CMECK NOSTyYeH OTpuLATENbHbIN pesynbTar,
TO B KaXgOM MnocreyowemM UCNbITaHUU Npu onpederieHun HWXKHero (BepxHero) npegerna
KOHLEHTpaumio uccrnegyemoro BewecTBa crnefyet yBenuumBatb He 6onee dem Ha 10%
(ymeHbwaTtb He 6Gonee 4em Ha 5%) OT MepBOHAYanbHOW KOHLEHTpauuu OO0 MNOonydYeHus
NONOXUTENbLHOrO pesynbTrara.

Ecnu npu nepBomM ncnbiTaHUM NonyYeH NosIOXUTENbHbLIA pe3ynbTaT, TO nocrnegyoLimne
NCMbITAaHUSA MPOBOAAT C YMEHbLLUEHHOW HA HWXHEM npefene n yBenNU4YeHHOW Ha BEPXHEM
npegene KOHUEHTpauusMyW Troprovero KOMMOHEHTa [0 MNOofydeHua  oTpuuaTernbHOro
pesynbTaTta.

B panbHenwem war M3MeHeHUs KOHLEeHTpauum KOMMOHEHTOB B CMECWU MOCTEMNEHHO
yMEHbLUAKT 40 TeX Nop, noka HabngaeTcs NOBTOPAEMOCTb pe3ynbTaToB.

4.10.3.13. lNocne Kaxgoro UcrnblTaHUA peakuMoHHbIA COCya U TepMOLUKadg npoaysBatoT
BO34YyXOM ANSA yAaneHusa NpoayKTOB ropeHust unm ra3oB 1 A5is OXNaxKaeHna CTeHOK cocyaa.
[Mocnepytollee ncnbiTaHME HAYMHAKOT NOCHE TOro, Kak TeMmnepaTypa B peakLMOHHOM cocyae
AOCTUrHET TemnepaTypbl 3a4aHHOI0 pexnma.

4.10.3.14. lNocne cepun wucnbiTaHUM C OOHUM BELLECTBOM criegyeT TuwaTesbHO
NPOMbITb cocyf, TPyOonpoBOAbl 1 3anopHY0 apMaTypy 9TaHOMOM, a 3aTeM UX MPOCYLUUTb U
NpoayTb BO34YXOM.

4.10.4. OueHka pesynbTaToB

4.10.4.1. 3a npegen pacnpoCTpaHeHUs NnaMmeHn MNpUHUMAKT  cpegHee
apudpmeTndeckoe LeCcTn Bnmkanwmx 3HavyeHUn KOHUEHTpaumm uccrnegyemoro Bellectsa B
CMecn, B TPEX M3 KOTOpbIX HabntogaeTcs NONOXUTENbHbIN pe3ynbTaT UCMbITaHUs, B TpexX
apyrmx - otpuuaTtenbHbin. [MonyyeHHoe 3HadeHwe npegenia OKpyrnsT SO BTOPOro 3Haka
nocne 3ansTon.

4.10.4.2. CxogumocTb MeToda npu OoBepuTenbHOW BeposaTHOCTM 95% He AormkHa
npesbiwatb 0,1% 06. Ha HWkHeM npegene n 0,2% 06. Ha BepxHeM npeaene.

4.10.4.3. Bocnpoun3BogMmMocTb MeToga npu oBepuTenbHOM BeposaATHOCTU 95% He
pormkHa npesbiwaTb 0,3% 06. Ha HMxHem npeaene u 0,6% 06. Ha BepxHeM npeaene.

4.10.4.4. YcnoBust n pesynbTaTbl MUCMNbITAHUA PErMCTPUPYIOT B NpoTokone, opma
KOTOpPOro npueeneHa B npunoxexHun 1.

4.10.5. TpeboBaHusa 6esonacHoCTH



4.10.5.1. Tlpn 3axuraHum roproyen cmecu onepaTop [OOMKEH HaxOAUTbCA Ha
PacCTOSAHUN HE MeHee 2 M OT YCTaHOBKW.

4.10.5.2. He cnepyet npoBOAUTb WUCMbITAHMSI CMECEW C KOHLEHTpauuen roproyero
bonblue, YemM KOHUEHTpauusi NepBON roptovenn cMecu B GedHbIX CMEecsX U MEeHbLUe, YeM
KOHLIEHTPaLUMsA NepBO roproyen cMmecn B boratbix CMecCsiX.

4.10.5.3. Paboyee wmecTO onepatopa [OOMMKHO YAOBMETBOPATb TpeboBaHUSAM
anektpobesonacHoctn no OCT 12.1.019 n caHuTapHO-TMrmMeHn4yeckum TpeboBaHMsM Mo
FOCT 12.1.005.

4.11. MeToo  3KCNEpUMEHTanbHOro  onpeaeneHns  nokasaTtenen  B3pbiBa
NbINeBO3aYLLUHbIX CMeCeun - MakCUMarnbHOro JaBrieHUs B3pbiBa, HMXXHErO KOHLEHTPaLMOHHOIo
npegena pacnpoCTpaHeHUs nramMeHn, MWHUMAanbHOrO B3PbIBOOMACHOIO CcoAepXKaHus
Kncrnopoga v MMHUManbHoOW driermaTnanpyroLen KoHUeHTpauumn dpnermaTmnsaTopa.

4.11.1. AnnapaTtypa

YcTtaHoBKa [Ans  onpeferieHMss nokasaTtenen B3pbiBa Mbl1eBO3OYLHbIX CMecen
(4epT.13) BKNtOYaeT B ceba crneayome anemMeHThbI.

4.11.1.1. PeakumoHHbIN cocyn, NnpeacraBnaowmnm codbomn umnmHap BbiICOTON (4501L25 )

MM U BHYTPEHHUM [AMamMeTpoMm (105i5) MM, BbINOMHEH W3 HepXasewlen ctanu wu
paccuntaH Ha pabodee pasneHve o 1 Mlla. Cocyn cHabxeH wTtyuepamu gng nogadu
ra3oBblX KOMNOHEHTOB M NOACOEAUHEHMS AaTYMKa AaBIeHNS.

Kpome meTannuyeckoro peakuMOHHOro CoCyfa yCTaHOBKa CHabXeHa peakuUOHHbIM

cocyaoMm u3 crteknsHHou Tpybbl no OCT 8894 BbicoTom (450i25) MM, BHYTPEHHUM
+2
-3 y 7x1
anameTtpom ( ) MM M TOSILLMHOM CTEHKM ( ) MM.
4.11.1.2. Cuctema rasonpuroToBfeHns M pacrbifieHNa Uccregyemoro BeLlecTBa,
paccuynTaHHasa Ha paboyee gasneHune go 1 Mlla, coctonTt ua:

KOHYCHOro pacnbinMtens ¢ yrinom pacreopa (30i5 )°, KOTOpbIA SIBNSIETCA BEPXHEN
KPbILUKOW peaKkLMOHHOro Cocyaa U BbIMOSTHEH U3 HEPXKaBEIOLLEN CTanw;

dopkamepbl, B  KOTOpyl nomewarT obpasey wuccrnegyemoro  BellecTBa
(pekomeHayemasn KOHCTPYKUus hopkaMmepbl NpUBeAEHa B NpUioxeHum 5);

obpaTHOro KnamaHa W KrnanaHa C  3NeKTponpuMBOLOM; BPEMSA  OTKPbITUSA

3NeKTpOonHeBMOKNanaHa (0,3i0,1 ) C;
1,0+0,2 y ov
pecuBepa c TpyGonpoBoaaMu BMECTUMOCTbIo (1Y =14 ) AM -
MaHoMeTpa Kracca ToyHocTu 0,25.

YCnoBHbIn anameTp npoxoga TpybonpoBoOooB AOMKEH ObiTb (IO’OiO’S) MM,
3MIEMEHTOB CUCTEMBbI ra3onpuUroTOBrEHNA M pacnbineHna He meHee 10 MM, BEHTUNEN He
meHee 4 MM. [nuHa TpybonpoBOO4OB MeXOy PecuBEpoOM W pacnbinnuTenem OoShkHa

COCTaBnATb (0391L071 ) M.
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| — peakumnoHHbIe COCYA,; 2 — KOHYC pacnbinutena; 3 — ¢op-
Kamepa; 4 — oOGpaTHbIiA KnanaH; 5 — kKfanaH ¢ 3NeKTpOornpuBo-
Aom; 6 — maHomeTp; 7 — pecuBep; 8 — razocaHanuiartop; 9 —

nynbT ynpasneHusa; 10 — nctodHmnk 3axumranma; 11 — perncr-
pypylowas annapaTtypa; 12 — aatyvk 4aBneHwvs
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4.11.1.3.  WCTOYHMK  3axuraHus, npegcraBnsawowWwunn  cobon  HarpeBaemyro
ANEeKTPUYECKMM TOKOM A0 TemnepaTtypsbl (1050i50 )°C cnupanb n“3 NPOBOSIOKU MapKm
X80H20-H (FOCT 12766.1) anametpom 0,8 mm. [nuHa cnupanu (SOil) MM, BHYTPEHHUN
anameTp cnupanu (850i0=5) MM; yncno ButkoB 30; noTtpebnsemas MOLWHOCTb NMpu TOKe
(13=OJ—FO75 ) A coctaBngaet (475i25 ) BT, Bpems Bbixoga Ha pabouyyto Temnepatypy (8J—rl ) C.

Cnupanb pacnofiokeHa ropu3oHTanbHO Ha OCUM UMNIMHAPA Ha pPacCTosiHUK (150i5) MM OT
HWXKHero dgonaHua.

4.11.1.4. Cuctema peructpaumm AaBfieHUs, COCTOSALLAs M3 AaTyMka AaBfeHust U1
BTOPUYHbIX NpubopoB, OOMMKHaA obecneyMBaTb HENPEPLIBHYK WKW OUCKPETHYH 3anuchb
N3MEHEHUs OaBNeHUs BO BPeMeHu B YacToTHOM AuanasoHe oT 0 go 300 My ¢ BepxHUM



npegenom namepeHus He meHee 1 MlMa. 3a Hayano oTcyeTa BpeMeHU NPUHUMAKOT MOMEHT
cpabaTtbiBaHMS KnanaHa pacnbineHnsa obpasua nccneagyemMmoro BellecTsa.

4.11.1.5. KoHTponb cogepXaHus KuCnopoga B peakuMOHHOM CcOCyde U pecuBepe
OCYLLECTBNAIOT razoaHann3aTopom ¢ gvana3oHom namepennsa ot 0 oo 21% o06. n npegenom

A0MNyCcKaemMoun norpeLLHoCTN nokasaHun He bonee £2,5 o,

4.11.1.6. MNynbT ynpaBneHus, obecneynBaroLLnn INEKTPONUTAHNE N CUHXPOHU3aLMIO B
3agaHHOM nocnegoBaTenbHOCTM PaboTbl CUCTEMbI PACMbIIEHUS, UCTOYHMKA 3aXKUraHus u
CUCTEMbBI perncTpaunmn.

4.11.2. NoaroTtoBka K UCNbITaHUAM

4.11.2.1. YcTtaHaBnuBalT COOTBETCTBME WCCrEeSyeMOro BeLlecTBa MacnopTHbIM
AaHHbIM N0 BHELWHeMy BuAy, BNaXHOCTW, 30MIbHOCTU, a ANfs NNaBAWMXCA BeLecTB -
AONOJSTHUTENBLHO MO TeMNepaTtype NraBneHns.

4.11.2.2. Vccnegyemble BellecTBa pacceuBaloT; MpyU  UCMbITAHUM  UCMNOSb3YIOT
obpasupl ¢ pasamepamm Yactmy meHee 50 Mkm ana metannoB u meHee 100 MKM - ons apyrmx
BELleCTB.

4.11.2.3. NpoBepstoT cTanbHON peaKkLUMOHHbIW COCYa Ha repMeTUYHOCTb.

4.11.2.4. TapupyloT cuctemy permctpaumm gaBrieHus.

4.11.2.5. NMpurogHocCTb ycTaHOBKM k paboTe npoBepstoT no nukonoguto (FOCT 22226),
nokasaTenu B3pbiBa KOTOPOro AOSMKHbl OblTb PaBHbl: MakCcMManbHOe OaBneHue B3pblBa

-3
(620i85) kMa, (34i8) r'M

HUKHUA  KOHLIEHTPALMOHHBLIN  npeaen ,  MUHMMarbHoe

B3pbIBOONACHOE CoAEepXXaHne Kucropoaa (10>2i 1,0 )% 06.
4.11.3. lNpoBegeHne ncnbiTaHui
4.11.3.1. TOTOBAT rasoByld CMeCb 3a[aHHOro0 COCTaBa OTAENbHO B pPeakUMOHHOM

cocyae n B pecvBepe No napuyuanbHbIM AaBNEeHUSM KOMMOHEHTOB (pl< ), BbIYMCIISEMbBIM MO
dopmyne (4).

B peakumoHHOM cocyae roTtoBsAT rasoByl0 CMECb C Takum pacyeTom, 4Tobbl obuiee
OaBreHne rasoBoW CMecKu npeBbiano atmocdepHoe He mMeHee 4Yem Ha 50 klla. 3atem
cbpacbiBaloT KM30bLITOYHOE [aBrieHMe 4epes3 rasoaHanu3aTop, Oonpeaensds npu 3TOM
coaepxaHue Kucrnopoa B peakumoHHOM cocyae.

B pecuBepe rotoBAT rasoByid CMeCb C TakMM pacyeTom, 4Tobbl obuiee aaBneHue
ra3oBoM CMecu npesbilano atmocdepHoe He MeHee Yyem Ha 350 klla. 3aTtem cOpackiBatoT

N30bITOYHOE AaBreHne yepes rasoaHanmn3aTtop Ao HaYarnbHOro gasneHnsa pacnbiiieHnA (pH ),

paBHOrro (300i10) klMa, onpegensss Npu 3TOM COAEpXaHWe Kucrnopoga B pecuBepe.
Paanunume KOHUEHTpauuM Kucrnopoga B peakuMOHHOM COCyde M pPecuMBepe He AOSMKHO
npesbliwaTb 0,5% 06.

4.11.3.2. B3ewmBatoT obpaseL nccrneayemoro BewecTBa ¢ NorpeLlHocTbio He 6onee
0,01 r 1 nomewatoT ero B hopkamepy.

4.11.3.3. YcTaHaBnuBalT Ha NynbTe yrnpaBneHUs NpPoaoSKUTENbHOCTb pachbliieHns
obpasua. BknoyaT MCTOYHUK 3aXUraHUSa 1 NO BbIXOAY MOCNeHEero Ha pexuMm pacnbinawoT
obpasel, uKcMpys nNpu 3TOM M3MEHEHME AAaBNEHUS B PEaKUMOHHOM COCyde M KOHEYHOoe

AaBnexHne (p“) B pecuBepe. lNocne pacnbineHns obpasua onpeaensitoT Maccy ocTaBLUEerocs
B (hopkamepe HepacnbINIEHHOro BELLECTBA.

4.11.3.4. OunmwalroT peakuMOHHbIN Ccocyn OT OCTaTKoOB BewecTBa M NPOAYKTOB
ropeHus. [poayBaloT peakuMOoHHbIN COCyA, pecnBep 1 TpybonpoBoabl BO3AYXOM.

4.11.3.5. TOBTOPAKOT UCMBLITAHMSA C pasfiMYHBIMK NO Macce obpasuammn nccnegyemMoro
BellecTBa.

MpumeyaHue. [na noaTBepXOeHUS NMNamMeHHOro xapakTepa B3pbiBa Mblfiera3oBbiX
cmecen, B6NU3KMX No CocTaBy K HWXKHeNpeAenbHbIM, UCMbITAHUS MPOBOAAT B CTEKNAHHOM
cocyge.

4.11.4. OueHka pe3ynbTaToB
4.11.4.1. Tlo pe3ynbTaTaM €OWHUYHOIO WCMbITAHUS ONPeaensiT Haubonblume



3Ha4yeHMs M3ObITOMHOrO AaBMneHWs B3pblBa M KOHLEHTpauuio MUccredyemMoro Bellectsa BO
B3BeCW No popmMyrnam:

ntAp—p
Pop=101,3 ———
; (5)
m
p,=101,3——
Ve
, (6)
”

n=n*-(nn)
' (1)

roe pB3p, Ap - COOTBETCTBEHHO 3Ha4YeHusi N3ObITOYHOro [OaBneHusi B3pbiBa W”
MaKCnMalribHOro uaMmeHeHunAa gaBJieHn4d B npouecce eaMHN4YHOro ncnbitTaHmA, kMa;

P aTtMocepHoe gaBneHue, Klla;
L. pa3MepHbIn KoaddunumeHT, Kla;

Ps _ oHueHTpaums nccregyemoro BelecTBa B peakLMoHHOM cocyae AN eQUHUYHOTOo
-3
ucnbitaumg, K™ -
m - Macca obpasLa B eQUHUYHOM UCTIbITaHUN, Kr;

Ve V, 3
¥, "P - COOTBETCTBEHHO BMECTMMOCTb peaKLMOHHOro cocyaa v pecusepa, M ;
Pu | Pc . coOTBETCTBEHHO HauamnbHOE W KOHEYHOE AaBMieHUsl B PECUBEPE B MPOLIECCE
€OVHWYHOTO McnbiTaHus, Klla.
NMpumeyanmne. KoHevyHoe OaBneHue B pecusepe mamepstot cnyctsa 15 - 20 ¢ nocne
3aBepLUeHMs NpoLecca ropeHnst B peakumoHHOM cocyae 40 NPOAYBKU pecrBepa BO34YyXOM.

4.11.4.2. [Ona onpegeneHns MakCMManbHOro [aBfeHnsa B3pbiBa UccnegyemMoro
BELecTBa CTPOAT KPMBYI 3aBMCUMOCTM [AaBfeHuMs B3pbiBa (pBSP) OT KOHUEHTpauuu
BelllecTBa (pS ). Maccy o6pasua, COOTBETCTBYIOLLYK HauMbOonblUEMY W3 MOMyYEeHHbIX

3HaueHuit v NPUHUMAIOT 3a ONTMMAasrbHYK (TUNUYHbIE 3HAYeHUs ONTUMAarbHbIX Macc
obpasua HaxogAatca B gnanasoHe ot 1,5 go 5,0 r). Hanbonbluee 13 nonyvyeHHbIX 3HA4YEHNN
AaBneHnst B3pblBa MNPUHUMMAKT 3a MakCcMManbHOe [aBfeHue B3pbiBa WCCeagyemoro
BeLlecTBa.

4.11.4.3. 3a BefIMMUHY HWXKXHEro KOHUEHTpaLMOHHOro npegena pacnpocTpaHeHus
nNaMeHn nMbiNeBO3AYLIHON CMECUM WCCreayeMoro BeELLeCcTBa MPUHUMAKOT  3HA4YeHue

KOHLIeHTpaumn Ps | COOTBEeTCTBYOLLEee aasneHunto B3pbia 50 kla Ha ynomsHyTon B n.4.11.4.2
3aBNCUMOCTN.

4.11.4.4. MuHnmanbHOe B3pbiBOOMACHOE CoAep)KaHune Kucrnopoaa (%2) onpegensoT
Ha obpasuax onTMMarnibHOM MaccCbhl, COOTBETCTBYIOLLEN MaKCUManbHOMY [aBIiEHUIO B3pbiBa

(n.4.1.1.4.2), nytem nocnegoBaTeNnbHOr0 YMEHbLUEHUS COOEpXaHus Kucrnopoda B

ra3onblneBo3gyLLHOM cmecn. 3a 3HavyeHne o, NPUHUMAIOT cpegHee apudMeTndeckoe AByX
KOHLEHTpaumMn Kucriopoga B CMecu, pasnuyarowmxca He 6onee yem Ha 1% 006., npwu
oonbwem Kn3 KOTOpbIX HabniogaeTca gaeneHve B3pbiBa cB. 50 klla, a npu MeHbLUEM
AaBreHue B3pbiBa He npesBbiwaeT 50 kla npu wecTnkpaTHOM NMOBTOPEHUM UCTBITAHUN.
4.11.4.5. 3HaveHune MWUHUMarnbHOM drermaTuanpyoLen KOHLIeHTpauuu

driermatmsaTopa B MblIIEBO3OYLLUHbIX CMECAX ((p‘i’ ), % 06. Bbl4MCNAT No popmyne



0y =100—
¢ 100—@y,,
, (8)
roe Prz0 cofepXxaHve BOASHOrO napa B Bo3gyxe, % 06., BblMUCnISiemMoe no
dopmyne:

Pu0=EDyo! P
o HROTER 19y

roe E - oTHocuTenbHas BNaXHOCTb BO34yXa, %:;

Przo - JaBneHne HacblLeHHOro BogAHOro napa, klMa.

4.11.4.6. Ecnn B npouecce MCNbITaHUA NbINEBO3LYLWHbLIX CMEeCen MakcumanbHoe
AasrneHue B3pbiBa He npesBblwaeT 50 kla, To uccrnegyemoe BeWECTBO MOXHO OTHECTU K
B3pbiBOOE30MaCHbIM TOMbKO MPW  YCINOBUW, YTO OHO ABNSAETCS TPYAHOrOPHYUM KN
HeroptounMM no pesynbTaTtam onpefeneHvns rpynnbl roprodectn. [Ans roproymx BeLLECTB B
TakoOM Ccrly4ae pekoMEeHOYeTCAa NPOBECTM WUCMbITAHUA B KpynHOMacLTabHOM B3pPbIBHOM

3
kKamepe BMeCTUMOCTbl0 He MeHee 20 M ¢ ucnonb3oBaHMEM WCTOYHMKA 3aXUraHus
GonblIen 3HEpPrMM n MOLLHOCTU (Hanpumep, NUPOTEXHUYECKOro C 3anacoM XUMMUYECKOW
3Heprum He meHee 10 kX.).
4.11.4.7. CxogMmocTb M BOCMNPOU3BOOMMOCTb MeToAda ornpeferieHus nokasatenem
B3pbiBa MNbIIEBO3AYLUHbIX CMECceN Npu OO0BEpUTENbHOM BeposaTHOCTM 95% He [AosmkHa
npeBbIWaTh 3HAYEHUIN, NPUBEAEHHbIX B Tabn.8.

Tabnuua 8
| |
- 1
[loxazaTesb B3phHIBa I[IBJIEBO3IOYIIHEIX CMeCEMN [lokaszaTenb TOYHOCTM, %
|
| |
| cxomm- |
BOCIIPOMBBOONMOCTE
| MOCTb |
| |
| |
MaxcuMaJIbHOE IaBJIEHME B3PBEBAa 14 | 23
HyoxHMM KOHLUEHTPAUMOHHEM Ipenell | 12 | 59
MyHMMaJIbHOEe B3PEIBOOIIACHOE conepxaHme| 10 | 11
KMcJopona | |




MuuMMasipHasa oQJerMaTu3upynlas KOHLEHTpalus 13 | 14

drermMaTusaTopa | |

— 1

4.11.4.8. YcnoBust 1 pesynbTaTbl UCMNbITAHUA PErMCTPUPYIOT B NpoToKone, dopma
KOTOpPOro npueegeHa B rnpunoxexHum 1.

4.11.5. TpeboBaHusa 6esonacHOCTH

Mpn ucnbITaHNAX peakuWoHHbLIM COCyd cnefyeT ycTaHaBnMBaTb B crneuvanbHOM
wkady, obopyaoBaHHOM BbITSXKHOM BeHTUNsUMen n obecneumnsBatowem 6e3o0nacHOCTb
onepaTtopa B criydyae paspyLleHUs peakLMOHHOro cocyaa.

B npouecce nogrotoBkn 06pa3yoB ANS UCNbITAHUSA  crnegyeT  NPUMEHATb
nHOMBMAyarnbHble CcpeacTBa 3awuTbl, BblbMpaemble B COOTBETCTBUM CO CBOMCTBaAMU
nccnegyemoro BellecTsa.

Pabouyee MeCTO onepatopa AOJTKHO yOOBIETBOPSATH TpeboBaHNAM
anektpobesonacHoctn no NOCT 12.1.019 n caHuMTapHO-rMrMeHnyecknm TpeboBaHMsaM MO
FOCT 12.1.005.

4.12. MeToa 9aKCNepUMEHTaNbHOro onpegeneHns TemnepaTtypHbiX Npenenos
pacnpocTpaHeHus nyiameHn No NapoBo34YyLIHbIM CMECSAM

MeTopg peanuayetcsa npu Temnepartypax oT mmHyc 50 go 300°C n He npumeHnm ans
NCMbITAHUSA  MONMUMEPUSYIOLLUMXCS  NPU  HarpeBaHuW, rmMaponmusyrowmxcs u  BbICTpO
OKUCNAOLLNXCA XKUAOKOCTEN, a Takke cMmecen, cogepxawimx 6onee 40% Boapl.

4.12.1. AnnapaTtypa

Mpnbop ons onpegeneHns TemnepaTypHbIX NPeaerioB pacrnpoCTpaHeHUs niamMeHu
BKMOYaET B cebs cnefyowmne afieMeHThI.

4.12.1.1. PeakumnoHHbIn cocyn (4epT.14) ¢ Tpems ropsioBUHaMM M3 TEPMOCTOMKOro

CTeKria Hapy>XHbIM AnaMeTpoMm (65J—r2 ) MM 1 BbICOTOW O rOPrioOBUH (1251r5 ) MM.
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1 — peakUuMOHHbIN COCYA;:

2 — 3axuralouwee yCTpoOuCTBO;
3 — cOpockOon Knanas;

4 - TEepMOINEKTPUYECKNN
npeo6pas3oBa-

Tenb
YepT. 14

4.12.1.2. 3axuralowiee yCTPOMUCTBO, BbipabaTbiBatoLLlee UCKPY MOLLHOCTbIO (6+-1) [
3a 1 c npu paspagHOM npoMexyTke Mexay anektpogamu (5+-1) MMm. 3nekTpoabl
3aXuramLLerocsa yCTpoucTBa BbIMOMHEHbI B BUAE KOHyca M pacrnofioXeHbl B LEHTpe
NapoBO34YLUHOIo NPOCTPaHCTBA.



MpumeyaHue. [1Ng BeLLeCTB, KOTOPbIE HE BOCMMAMEHATCA OT UCKPOBOrO UCTOYHMKA
3aXuraHnd, NPUMEHSIOT crnupanb N3 HUXPOMOBOW NPOBOSIOKM AnameTpom 0,3 MM 1 ONUHON

300 MM; BHYTPEHHUI anameTp cnupanu (5J—rl ) MM. Temnepatypa Hakana cnupanu - 1000 -
1200°C, Bpems Bbixoaa Ha pabouyto Temnepartypy - He 6onee 4 c.

4.12.1.3. TepmoanekTpuyeckne npeobpasoBaTtenn C MaKCMManbHbIM OMaMETPOM
pabo4yero cnass He 6onee 1 MM ANA U3MepPeHUa TemnepaTypbl UCCreayeMON XUOKOCTU U
NapoBO34YLLUHOW CMECH.

4.12.1.4. TepmocTat, obecneumBaowmm paboyyto Temnepatypy oT MuHyc 50 fgo
300°C.

4.12.1.5. YCTpOMCTBO A5l NPOAYBKN peakuMoHHOro cocyaa BO34yXOM.

4.12.2. NoaroTtoBKa K UCMbITAHUAM

4.12.2.1. YcTaHaBnuBalT COOTBETCTBUE MWCCMEaYEMON >KUAKOCTU MACMNOPTHbLIM
AaHHbIM.

4.12.2.2. PaccunTtbiBatoT npeaBapuTensHO TemnepaTypHble npegenol
pacnpocTpaHeHns nnameHn no opmMynam, NpMBeSEHHbIM B NPUoxeHun 6.

4.12.2.3. B 3aBMCUMOCTM OT pacyeTHbIX 3HA4YeHUNn TemnepaTypHbIX npenenos
BblOMpatoT pabouyo Temnepatypy AN TepMOCTaTMpPOBaHWUSA pPeakuMOHHOro cocyda C
nccnegyeMonm KUAKOCTb. [Ons nepBOro UCNbITaHUs B TepMocTaTe YyCTaHaBnvBaloT
TemnepaTypy, KoTtopas [orfmkHa ObiTb Mpu onpefeneHuuM HWXKHEro npegenia MeHblue ero
pacyeTHOro 3Ha4YeHUs1 NN 3HaYEeHUsT TemnepaTypbl BCMbIWKA B 3aKpbITOM Turne Ha 5 - 10°C,
a npuv onpeaeneHnn BEpxXHero npeaena - 6onble ero pac4etTHoro 3HaveHms Ha 10 - 15°C.

4.12.2.4. B 4unCTbI CyXOM peakuMOHHbIA COCya NoMeLLatoT (70i2) om’ ncenegyemon
Xnakoctn. B ogHy n3 roprioBUH yCTaHaBNMBAOT MCKPOBOM MCTOYHUK 3aXKMraHusi, NCKPOBOM
NPOMEXYTOK KOTOPOro OOSMKEH HaxoAWTbCsl B LEHTPe NapoBO3QYLUHOrO npocTpaHcTBa. Bo
BTOPYIO FOPfIOBMHY YCTaHaBMMBAKOT ABa TEPMOJNEKTPUYECKMX npeobpasoBatenss Takum
obpasom, 4TOoObl paboumit cnam OAHOr0 M3 HUX Haxoawurcst B LEHTPe Crnosi XXUOKOCTU, a
paboum cnam [pyroro - B LEHTpe MNapoOBO3AYLWIHOro MPOCTPaHCTBA. TpeTbs roproBuHa
cnyxuT gnga cbpoca n3bbITOYHOrO JaBreHUs Yepes KnanaH, Mmacca KoToporo He 6onee 6 r.
3aTeM peakUMOHHbIN COCcyd NOMeLLatoT B TepMocTar.

4.12.2.5. MpurogHoctb npubopa Kk paboTte NpoBepsoT NO AoAekaHy (YNCTOTOM He

meHee 99,9% ), TemnepaTtypHble npeaenbl KOTOPOro pPaBHbl: HVKHWUIA (79i5 )°C, BEpxXHui
(1191‘5 )°C.

4.12.3. lNpoBeaeHne ncnbiTaHui

4.12.3.1. lpn BbiGpaHHOW TemnepaTtype WCNbITaHUS pPEeakuUOHHbIA COoCcya C
nccnegyemMon XUAOKOCTbI0 TEPMOCTaTUMPYT B TedyeHne 12 - 15 MuH ans yctaHoOBReHus
TepMOOMHAMNYECKOrO paBHOBECUA Mexay Xuakon u naposon d¢asamu. [lpu 3TOM
TemnepaTypbl XWUOKOW M nNapoBon a3 AOSMKHbl CTabunuampoBaTbCs, a UX Pas3HOCTb He
AormkHa npesblwaTtb 1°C.

3a TemnepaTtypy UCNbITaHNA NPUHUMAIOT TeMNepPaTypy XKnakon gasbl.

4.12.3.2. NpoBOAAT UCNbITaHME Ha BOCMNSIAaMEHEHMNE, BKOYAA UCTOYHUK 3aXKUraHNAa Ha
1c.

4.12.3.3. Pe3ynbtaTtbl WCNbITaHUA Ha pacnpocTpaHeHne nMnaMeHn OoueHUBaT
BM3yaribHO UMK C MOMOLLbIO JaTyuKa.

3a BocCnNamMeHeHWe MPUHMMAKT pacnpoCTpaHeHUe nnamMeHn Mno MNapoBO3AYLUHON
CMeCH OT UCTOYHMKA 3aXUraHNSa 00 BEPXHEN YacTu peakLMOHHOro cocyaa.

4.12.3.4. Ecnvn npy NepBOM UCMbITAHUN Ha BOCMIaMEHEHMEe NMofnyyYeH oTpuLaTeNbHbIN
pesynbTart, TO cneayluiee UcnbITaHne NPoBOAAT Npu TemnepaType, yBenudeHHon He bonee
yemM Ha 5°C gns HWXKHEro npegena u yMeHblUeHHOW He Gonee yem Ha 5°C ansa BepxHero
npeaena.

4.12.3.5. Ecnv npu NnepBoM UCMNbITaHUM Ha BOCMSIaMEHEHME NOMyYeH NOSOXKUTENbHbIN
pesynbTaTt, TO crefylllee UchbiTaHMe MNpoBOAAT MNpU TemnepaType, YMEHbLUEHHOW He
MeHee 4yeM Ha 5°C Ons HWXKHEro npegena v yBeNUYEHHONW He MeHee 4yeM Ha 5°C gn4



BEpPXHero npeaena.

N3meHas TemnepaTypy uccrnegyemMon >KUAKOCTW, HaxoOAT [ABa TakuMX 3HadYeHus
TemnepaTypbl C pasHuuen He 6onee 2°C, npu OOHOM U3 KOTOPbIX MPOUCXOOUT
BOCMNSIaMeHeHue, a npu gpyrom - oTkas.

412.3.6. locne kaxgoro WCNbITaHUS Ha BOCMNIIAMEHEHWE He3aBUCUMO OT €ero
pe3ynbTaToOB peakUMOHHbIA COCyA NMpoAyBaloT BO3AyXOM, obecneymBas KpaTHOCTb obMeHa
BO3Jyxa B NapoBO34YLLUHOM NPOCTPAHCTBE HE MEHEE TPEX.

4.12.3.7. Ecnu vccnegyemas XnakocTb U3MEHSAET CBOM (pusnyecknme cBOMCTBA UK
BHELLHWI BMA, TO NnocnenyoLlmne ncnbitaHmst Heob6xoanmo nNpoBOANTbL C HOBbIM 0OpasLIOM.

4.12.4. OueHka pe3yrnbTaToB

4.12.4.1. 3a TemnepaTypHblin nNpeden pacnpoCTpaHeHUst MNfaMeHU NpUHUMAOT
cpeaoHee apudMeTMYeCcKoe He MeHee Tpex nap ornpeneneHun Ha BOCnflaMeHeHNe U OTKas,
MONyYeHHbIX Ha Tpex obpasuax nccnenyemMomn XnoKocTu.

4.12.4.2. CxogMmoCTb W BOCMPOM3BOAMMOCTb MEeTOda npu  OOBEPUTENbHON
BEPOATHOCTM 95% He AO0MMKHbI NPeBbILWAaTh 3HAYEHMMN, yKa3aHHbIX B Tabn.9.

Tabnuua 9
|
BemecTBO | JornyckaeMele pacxoXIeHUd, °C
|
| |
| CXOIOVMOCTE
BOCIIPOMB3BOOMUMOCTD
| |
| |
XuMmrdeckme opraHndecKue 7 15
BeUWeCTBa M HEePTENPOOYyKTH
TexHUUeCKue cMecu u 9 20

PEaKLUMOHHEIE MaCCEL

4.12.4.3. YcnoBust 1 pesynbTaTbl UCMNbITAHUA PErMCTPUPYIOT B NpoTokone, dopma
KOTOpOro npueeneHa B npunoxexHun 1.

4.12.5. TpeboBaHusa 6esonacHoOCTU

Mpnbop Ons onpeaeneHuss TeMnepaTypHbIX NpPeaenioB pacrnpoCTpPaHeHUs niaMeHn
cnefyeTt ycCTaHaBnmMBaTb B BbITSXKHOM Wkady. Paboyee wmecTto onepatopa AOMKHO
yooBneTBopsaTe TpeboBaHuaMm anektpobesonacHoctn no OCT 12.1.019 u caHuTapHo-
rmrmeHmyeckum tpedosannam no NOCT 12.1.005.

4.13. MeToa 9KCNEpPUMEHTaANbHOrO onpeaenieHns TemnepaTtypbl THeHUa TBepabiX
BELLEeCTB U MaTepunaros

MeTon peanuayetca npu Temnepatypax ot 25 go 600°C v He npumeHuMm Ans
NCMbITAHNSA METANIMYECKNX NOPOLLKOB.

4.13.1. AnnapaTtypa

[ns onpepeneHns TemnepaTypbl TneHus npumeHsoT npubop OTI1, onucaHHbIn B
n.4.7.1.

4.13.2. NoaroTtoBKa K UCNbITaHUAM

4.13.2.1. Ana wncnbitaHun rotoeat 10 - 15 obpasuyoB wuccrnegyemoro BewecTtBa

(maTepuana) maccomn (3’0J—r0=1 ) r. OBpasubl A4YenUCTbIX MaTepuanoB [OOMKHbl UMETb
LUNMHOPUYECKY0 hOpMy ANamMeTpoMm (451Ll ) MM; B obpasue genarT CKBO3HOE OTBEPCTUE
anameTpom (201rl ) MM CO CMeLLEeHNeM OT LeHTpa Ha (3>57—LO’2 ) MM 4519 BBO4A ropernku.

MneHoYHble U NUCTOBbIE MaTepuarnbl HabupalT B CTOMKY AMAMETPOM (45i1) MM,
HaknagblBas Crion Apyr Ha Apyra A0 AOCTMKEHUS YKa3aHHOW MacChbl.



4.13.2.2. Tllepen wcnbiTaHnem o0pasubl KOHOVMLMOHUPYKOT B COOTBETCTBUU C
TpeboBaHnamu NOCT 12423 vnn TexHn4eckux ycnoBur Ha martepuan. O6pasubl OOMKHbI
XapakTepusoBaTb CpeHMe CBOMCTBA UCCnenyemMoro BelwecTsa (Matepuana).

4.13.2.3. B 3aBucumocTtn ot obbema obpasua onpegensitoT ¢ NoOMOLbO LWabnoHOB K
PUKCUPYIOT MONOXEHUE KOHTEWHepa BHYTPU KaMepbl M pacCTosiHUE MeXxay ra3oBow
ropenikon n NoBepxHOCTbI0 obpasua.

4.13.2.4. Ta3oByl0 ropenky B AaHHOM MeTOAE MCMONb3yKT Kak mMarucrpanb nng
NPpYHYOUTENBHOM nojadn Bo3gyxa Ha obpasey. [na 3Toro HeobXxoAUMMO BKMAKYUTH
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MUKpOKOMMpeccop, obecneunBatolmin pacxoq sosgyxa 0,7 1"MHH  y nonHOCTLIO OTKPLITH
BEHTUNb pacxoga Bo3gyxa.

4.13.3. lNpoBegeHne ncnbiTaHui

4.13.3.1. HarpeBaloT peakuMOHHY0 Kamepy A0 TemnepaTypbl Hayana pasnoxeHus
nccnegyemoro Bellectsa (mMatepuana) unu go 300°C.

4.13.3.2. N\3BnekalT U3 peakunoHHON Kamepbl AepXxaTefib C KOHTENMHepPOM. 3a Bpems
He 6onee 15 ¢ nomewiaT obpasel B KOHTEMHEP W BBOAST €r0 B PEaKUMOHHYIO Kamepy.
OnyckatoT BHYTPb peakUMOHHON KaMepbl FOPEnKY.

413.3.3. Ecnn npu Temnepatype wucnbiTaHus obpasey Tneer (Habnwogaetcs
cBeyeHue) bornee 5 ¢, TO MUCNbITaHWe MNpeKpallalT, KOHTEMHEP M3BIEKAlT M3 Kamepbl U
0CcBOOOXAAKT OT NPOAYKTOB TNeHund. Cneaytowiee ncnbiTaHne ¢ HoBbIM 06pa3LomM NpoBOaAT
npyn MeHbllen Temnepartype (Hanpumep, Ha 50°C mMeHbLue).

Ecnun B TeyeHne 20 muH obpasel He TneeT, UCnbiTaHMe NMpeKkpaLwlaT N B NPOTOKOMe
oTMevaloT oTka3. MeTogom nocnegoBaTenbHbIX NPUBNIMKEHNA ONpeaenstoT MUHUMArbHYHO
TemnepaTypy, Npy KOTOPOWN 3a BpeMsi BblOEpPXKn B nedn He 6onee 20 MuH Habniogaetcs
TrneHune obpasua, a npu Temnepartype Ha 10°C MeHbLUe TreHne OTCYTCTBYET.

4.13.4. OueHka pe3yrnbTaToB

4.13.4.1. 3a TemnepaTypy TrEeHUA NPUHMMAIOT cpeHee apudMeTU4ecKoe 3Ha4vyeHue
ABYX Temnepartyp, oTnuyawowmxca He 6onee yem Ha 10°C, npy OgHOW M3 KOTOPbIX
HabnogaeTcs TneHne Tpex obpasuos, a nNpu Apyron - Tpu oTkasa. [lony4yeHHoe 3HayeHue
TemnepaTypbl OKPYIIAKT C TOYHOCTLIO 40 5°C.

4.13.4.2. CxogumocTb MeToda nNpu OoBepuTenbHOW BeposTHOCTM 95% He AormkHa
npeBbiwaTb 7°C.

4.13.4.3. Bocnpon3BogMmocTb MeToga npu OoBepuTenbHOW BeposaTHOCTU 95% He
norkHa npesblwaTtb 20°C.

4.13.4.4. YcnoBust 1 pesynbTaTbl MUCMNbITAHUA PEMMCTPUPYIOT B NpoTokone, dopma
KOTOpOro npusegeHa B rnpunoxexHuu 1.

4.13.5. TpeboBaHusa 6eszonacHoOCTH

Mpnbop ana onpegeneHvuss TemnepaTypbl TNEeHUA cregyet YyCTaHaBnNuBaTb B
BbITSDKHOM WKadpy. Paboyee MmecTo onepatopa AOMKHO YOOBMETBOPATb TpeboBaHMAM
anektpobesonacHoctn no NOCT 12.1.019 mn caHuTapHO-rMrmeHn4yeckum TpeboBaHMAM Mo
FOCT 12.1.005.

4.14. MeTop aKCnepuMeHTarnbHOro onpeaeneHns KMCnopoaHoro nHaekca nrnactMmacce

MeToq npyMeHUM NS UCMbITaHUSA NnacTMace, B TOM YMCNEe SYEUCTbIX NNIOTHOCTBIO He

-3
meHee 100 K'M 3 take nnacTtmacc B BUAE NIEHOK U NUCTOB TomnwmHon He 6onee 10,5
MM, 32 UCKMOYEHNEM MaTepumanoB ¢ 6ONbLLON ycaaKkowm Npu BbICOKMX TemnepaTypax.

MeTopn NPpUMEHSIIOT B CEPTUPUKALNOHHBIX N apBUTPaXHbIX LLenax Ans cpaBHUTENbHON
OLIEHKM roproYeCcTU nriacTMacc B onpeaeneHHbIX KOHTPONMpPYyeMbIX YCIOBUSIX.

Mpn paspaboTke nracTMacc MOHMXEHHOW FOpHYECTM AOMYyCKaeTCd WCNoNb30oBaTb
MeTo[ onpeneneHna kncnopoagHoro nugekca no FOCT 21793.

4.14.1. AnnapaTypa.

YcTaHoBKa ANS onpefeneHus KUCropogHoro uHaekca (4ept.15) BkniovaeT B cebs
cnefyoLlmne aNeMeHThI.
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1 — BEHTUNb NpeaBapUTENbHOW peryniMpoBku; 2 — BEHTUNb TOYHOWU
perynumpoBku; 3 — cmecuTtenb; 4 — pacxogomep; 5 — peakumoHHan
Kamepa; 6 — aepxartenb odpasua; 7 — KACNopoAHbIi aHanuisatop

YepT. 15

4.14.1.1. PeakumoHHasa Kamepa, npeacrasnstoLas cobon TepMOCTOMKY NPO3paYdHyro
TpyOy BHYTPEHHUM AnameTpoM He MeHee 70 MM W BbICOTOM He MeHee 450 wmm,
yCTaHOBIEHHasA BEPTUKANbHO HA OCHOBAHUN.

Ha gHO kamepbl MOHTUPYHOT npucnocobneHne Ans paBHOMEPHOro pacnpeneneHus
ra3aoBOM CMECWU, COCTOsILLee, Hanpumep, M3 CTEKMSAHHbIX WM MeTanM4Yeckux LapuKoB
anameTtpom 3 - 5 MM, nomeLLeHHbIX crioem BoicoTon 80 - 100 Mm.

4.14.1.2. JepxaTtenb obpasua ona 3akpenneHmsa ero B BepTUKarbHOM MOSIOKEHUN B
Tpybe. PekomeHOyeTca MNpUMEHATb: ANA KEeCTkuX o06pasuoB - ManeHbkue Khewm,
3akpennswowme obpasel Ha pacCTosHMN HE MeHee 15 MM OT CaMOn HUXKHEWN FopsiILLEN TOYKU
obpasua; ans rmbkmx obpasyoB - paMKy, MapkUpoBaHHY0 cornacHo n.4.14.2.3 (4ept.16).

Bce getanu pgepxatens He OOSMKHbI MMETb OCTPbIX KPOMOK AN ny4wero obTekaHus
ra3oBbIM NOTOKOM.
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Uepr. 16

4.14.1.3. MeTtannuyeckoe MpOBOSIOMHOE CUTO pasmepom s4venkn 1,0 - 1,6 Mm,
noMeLLeHHOEe Ha Wapukamu 4nsa ynasnvmBaHus nagaroLmx yactuy,.

4.14.1.4. BannoHbl C ra3oobpa3HbIMX KUCOPOAOM M a30TOM (4MCTOTA KOTOPbIX
AOIMKHa 6bITb He MeHee 98%) uUnn C OYULLEHHBIM BO34YXOM MPW KOHLEHTpaUUn Knucnopoga
20,9% 06.

Ecnun pesynbTaTbl UCNbITAHUA 3aBUCAT OT BRAXXHOCTU ra3oB, TO BIIAXHOCTb KaXKAoro
rasa He gorkHa npesbiwaTb 0,1% macc.

4.14.1.5. Cuctema cmewmBaHNa W pPeErynupoBKM rasoB nepeq nocTynfieHneMm B
pPeakUNOHHYI0 KaMepy, MNO3BONALWAa M3MEHATb KOHUEHTpauMio Kucnopoga C Liarom He
oonee 0,2% 06.

4.14.1.6. Cpeacrea M3MeEpPEHUst U KOHTPOSS KOHLEHTpauuM Kucropoda B ra3oBOW
cMecu ¢ norpeLwHocTbio He bonee 0,5% 006. n perynmpoBKM KOHLEHTPALMKU C NOrPELLUHOCTLIO



£0.1 ¢, 0.

PekomeHayeTcss NpUMEHATb: UronbyaTtble KnanaHbl Ha JIMHUAX OTAESbHbIX ra3oB U
CMeCWu rasoB: NapamarHUTHbIN KACITOPOAHbIN aHanu3aTop A4S HenpepbIBHOro otbopa npobbl
CMecu; rpagympoBaHHble pacxodomepbl (poTaMeTpbl); rpagyvpoBaHHble Aunadparmbl €
MaHoOMeTpaMu.

4.14.1.7. VCTOYHMK 3axuraHusa (Hanpumep, ropernika ¢ AMaMeTPOM HaKOHEYHMKa

(27—L1 ) MMm), obecneumBalOWn Ha MpoONaHe BbICOTY MraMeHu (161L4 ) MM 1 cBobogHo
BXOAALLUNN B Kamepy Yyepes BEPXHUN OTKPbITbIA KOHELL.

4.14.1.8. CekyHOOMEp C NOrpeLIHOCTbIO M3MepeHmns He bornee 1 c.

4.14.1.9. lMpucnocobneHne ans ygoaneHns caxu, AbiMa u Tenna, obecneymBarouiee
AO0CTaTOYHOE OoTcacbiBaHNe 6e3 n3aMeHeHns NOTOoKa ra3oB B KONTOHKE Ui ee TeMnepaTypbl.

4.14.1.10. MNpoBepKy NpaBubHOCTN paboTbl yCTAHOBKM KOHTPOMMPYIOT Kaxable 6 mec,
a TaKke nocne AnMTeNbHOW ee OCTaHOBKM U NPWU NOTYYEHUN COMHUTENBbHbIX PEe3ynbTaToB.
[MepeyeHb cTaHOapPTHLIX MaTepManoB Ans NPOBEPKM YCTaHOBKU npuBeneH B Tabn.10.

Ta6nuua 10
I
CTaHOAapTHEM MaTepuas |chnop0ﬂHMﬁ MHIEKC B % 00. nOnusa
BapmMaHTa
| 3aXUTaHUS
|
| |
| . | :
| |
[NonmnponuieH | Or 18,3 mo 19,0 | Or 17,7 mo
18,2
MenaMuH-QopMaJibIeT U | " 41,0 " 43,6 | " 39,6 "
42,5
[NonmuMeTUIIMETaKPUIIAT (TOJILMHOM 3| " 17,3 " 18,1 | " 17,2 "
18,0
MM)
[TonmyMe TUJIME TaKPUJIAT (TOﬂmMHoﬁ| " 17,9 " 19,0 | " 17,5 "
18,5
10 mm)
deHOJIBLHASA IIeHa (TOJNIMHOM 10,5| " 39,1 " 40,7 | " 39,0 "
40,9
MM)
[IBX-njaexnka TojgumHor 0,02 MM | | "22,4 "
23,6

4.14.2. NogrotoBka o6pasuoB
4.14.2.1. na ncnbiTaHna npuMmeHsoT He meHee 15 obpasuos. Pasmepbl obpasuos
AOJTKHbI COOTBETCTBOBATbL YKa3aHHbIM B Tabs.11.

Ta6nuua 11



Tun Pasmep obpaszua, MM Tun Marepuasa
06— I | I
pas- | ImHa | llprHa | TomMHa |
na | | | |
| | | |
| | | |
| 1 |or 80 mo 150 | |4,00+-0,25 |Marepuan:,
o6naﬂammwe|
| | | |CTa6MﬂbHoﬁ bopmon
| | |
2 | |10,0+—O,5 | 10,0+-0,5 |quMCTHe MaTepMaJisl
| | |
3 | | | oo 10,5 |HMCTOBHe u
nneHquae|
| | | |MaTepmanH
| | | |
—
| 4 |or 70 mo 150 | 6,5+-0,5 |3,00 +-0,25|Marepuasns,
o@nanammme|
| | | | |CTa6Manoﬁ dopwmon,
MHMl
| | | | |HMCTOBM€ MaTepuraJibl
ﬂﬂﬂl
| | | | |9neKTpOTeXqueCKMX
YCTPOMCTB |
| | | | |
5 | 140,0 +-0,5 |52,0+—O,5 | IOo 10,5 |PM6KM€ JIMCTH U IIJIEHKU
] ] ] |
1

MpumeyaHue. PesynbTaTthl, MNOfy4YeHHble Ha ob6pasyax pasnuMyHbIX pPa3Mepos,
HeconocTaBuMbI.

4.14.2.2. Kpas o6pa3suoB A0MKHbI ObiTb rNagkumu.

4.14.2.3. Ha o6pasubl HaHOCAT nonepedHble nuMHMM (METKN) Ha [OBE CMEXHble
CTOpOHbI. lNepen ncnbiTaHneM METKN OOMKHbI ObITb CYXUMMN.

Ha obpasupbl TMnoB 1 - 4 HAHOCAT MeTKM Ha paccTosdaHun 50 MM OT KoHUa obpasua,
BCTYyNatoLLEero B KOHTAKT C UCTOYHMKOM 3aXUraHusi, B cnyyae BapvaHta A 1 Ha paccTosiHuu
10 n 60 mm B criydae BapmaHTa b 3axuraHus.

[ns obpasuoB TMnNa 5 METKM HAHOCAT Ha AepxaTtenb obpasua (unu/n Ha obpasel) Ha
pacctoaHun 20 n 100 MM OT BepxHero Kpasi.

4.14.2.4. B cnyyae aHU3OTPOMHbLIX MaTepuanoB 3anuCbiBaldT pPaCMnosiOKeHne u
opueHTaunio o6pasLoB B 3aBMCUMOCTU OT OCEN aHNU3OTPOMUMN.



4.14.3. lNpoBeaeHne ncnbiTaHui

4.14.3.1. Ecnn HeT gpyrux ykasaHuin, obpasubl nepen UcnbiTaHNeEM KOHAULMOHUPYIOT
He MmeHee 88 4 B cTaHgapTHon atmocdepe 23/50 no NOCT 12423.

4.14.3.2. Bpemsa Mexay W3roToBrieHMEM uWccnegyemMoro martepvana v Havanom
NCNbITaHUSA OOIMKHO ObITb HE MeHee 72 u.

4.14.3.3. VicnbiTaHnsa NnpoBogAT nNpu TemnepaTtype (231L2 )°C.

4.14.3.4. B cny4yae HeobxogmmocTn annapaTypy kannbpytoT cornacHo n.4.14.1.10.

4.14.3.5. HavyanbHy0 KOHLEHTpAUUIO KMCNopoaa BblIbupatoT Ha OCHOBE onbiTa paboTbl
C MaTepumanamu, aHanormdHbiMn uccnegyemomy. B nNpoTMBHOM cnydYae OOWH U3
NPUrOTOBMEHHbIX 00pa3UoB CXWUralwT Ha BO3dyxe W HabnogalwT 3a  ropeHuem.
YcTaHaBnNuBalT HadvanbHYH KOHLUEeHTpauuio kucnopoga: okosio 18% o06., ecnn obpasey,
roput 6bICTpO; okono 21% 06., ecnn obpasew, ropuT MeEASIEHHO UMM HEYCTOMYNBO; HE MEHEE
25% 006., ecnv obpasel, 3aTyxaer.

4.14.3.6. Obpasey 3akpennsoT B BEPTMKANbHOM MOJIOXEHUN B AepXaTene B LEeHTpe
KOMNOHKM Tak, 4ToObl BEPXHUI Kpar obpasua Haxoaunca Ha paccTtosiHum He meHee 100 mm oT
BEPXHEro Kpasi KONOHKMU.

4.14.3.7. Mpubopbl ANa U3MepeHUs OaBreHna U pacxoda rasoB perynmpyroT Tak,

4TOObI ra3oBLIM MOTOK B KOSIOHKE MpWU Temnepartype (23J—r2 )°C C 3agaHHOM KOHUEeHTpaumen

-1
kucnopoga umen ckopoctb (40110 ) mm-c

4.14.3.8. Cuctemy npoaysaroT rasoBov cMecbio He meHee 30 c nepen ucnbiTaHNEM U
noaaepXnBatoT KOHLEHTPaUMIO KMCopoaa NOCTOAHHOW 4O KOHLA UCTbITaHUS.

4.14.3.9. 3axuraHme ob6pas3yoB MNpPOBOOAT B 3aBUCMMOCTM OT Tuna obpasuyoB Mo
OAHOMY 13 CreayLmnx BapmaHTOB.

BapuaHT A (ansa obpasuos Tvna 1 - 4).

MooBoaAT camMyr0 HWKHIOK 4acTb MSIaMeHU TOpenknm K BepxHeW ropu3oHTasribHOM
noBepxHOCTM obpasua, MeaneHHo nepemellas Tak, 4Tobbl Nnams NOKpbIiBano ee NOMHOCTbIO
MW He Kacanocb BepTUKamnbHbIX MOBEPXHOCTEN WNM rpaHen obpasua. AnuMTenbHOCTb
BO34ENCTBMS NnamMmeHn Ha obpaseu coctaBnseT 30 ¢ C KOPOTKMMM MepepbiBamMu 4vepes
kaxgble 5 c. Obpasey cumMTaloT BOCMaMEHEHHbIM, €CNK NOCne O0TBOAA ropenkn 4Yepes 5 ¢
BCS €ro BEPXHSISl YacTb rOpuT.

BapuaHnTt b (ons obpasuyos Tuna 5).

HaknoHsAT n NOABOAAT ropesnky Tak, 4Tobbl BbICOKOTEMMNEPATYpPHAA 30HA NfiaMeHu
MOKpbIfla BEPXHIOK W BepTUKamnbHble MOBEPXHOCTM obpasua no AfMHE OKONo 6 mMMm.
[OnuTenbHOCTb BO3OENCTBUSA nMnameHM Ha obpasey coctaBnser 30 € C KOPOTKMMM
nepepbiBamMn 4epes3 Kaxable 5 ¢ unm OO0 MOMEHTa, Korga ropeHue OOXoauT OO BepXHeun
METKN Ha paMKe.

4.14.3.10. lNMocne BocnnameHeHnsa obpasua BKIYaKT CEKyHOOMEP U HabnogaloT 3a
pacnpocTpaHeHneM ropeHus.

4.14.3.11. Ecnn ropeHne npekpaiiaetca u He BO30OHOBMNsieTcs B TedeHue 1 c, 1O,
BbIKIIOYNB CEKYHOOMEP, ONpeaensoT BPEMS FOPEHUS U U3MEPAIOT MaKCUMarbHYK OSMHY
cropesLlen Yactu obpasua.

Ecnn xota Obl 0AMH M3 yKa3aHHbIX Nokasatenen ropeHuss obpasua NpPeBOCXOAUT
npuBeaeHHble B Tabn.12 kputepuu, TO pe3ynbTaT UCNbITaHUA 3anucbiBaloT Kak X. B
NPOTMBHOM Crny4ae pe3ynbTaT UCMbITaHUSA 3anMcbiBatoT Kak O.

Tab6nuua 12

Tun BapmaHT | Kpurepun

oBpasua | BaXMTaHUA |



| | BpemMa rTopeHMA Mocrse |ﬂnMHa cropeBleMt

yacTu
| | 3aXMUraHmsga, C |06pa3ua, MM
i i i
—
| 1 | A | 180 |5O OT BEPXHETO
Topua|
2 | | obpasua
|
' | |
3 | 180 |5O HMXE BEpxXHEN
MEeTKU |
4 | |
| | |
—
| 5 | B | 180 |3O HIXEe  BepXHeU
MeTKM|
| | |(Ha pamke)
] ] |
S

4.14.3.12. o xoagy uCNbITaHUA OTMEYalT MPOLECChl, CONPOBOXAAKLWNe ropeHue,
Takue Kak, Hanpumep, nageHune vyactuu, obyrnmBaHne, HepaBHOMEPHOE ropeHne, TNneHune.
4.14.3.13. acaTt u BblHUMaOT obpasel u3 peakumoHHoW Kamepsbl. [Ons mcnbiTaHus

cnepytowero obpasuya oxnaxgarT kamepy 40 (23ir2 )°C uUnv MOHTUPYIOT APYryto, UMELLYIO
3Ty TEMnepaTtypy.

B cnyyae HeobOXogMMOCTM O4MLLAKOT MOBEPXHOCTU TOPENKM W Kamepbl, CUTO W
npucnocobneHne anst paBHOMEPHOro pacnpeneneHns ra3oBo CMeCH.

4.14.3.14. Tlpun wucnblTaHun nocrnegyowero obpasua BbIOMPAKT KOHLEHTpauumto
Kncnopoga takmum obpasom, YTo:

yMEHbLUIAT KOHLEHTPALUUIO KUCNopoaa, ecnun aAna npegblgywero obpasua 3anucaH X,
NN YBENUYMBAIKOT KOHLEHTPaLUMIO Kucrnopoaa, ecnu 3anucat 0.

4.14.3.15. [Ona onpegeneHuss npegBapuUTENIbHOM  KOHUEHTpauuMm  Kucnopoaa
NOBTOPSAIOT 3Tanbl, ykasaHHble B nn.4.14.3.6 - 4.14.3.14, Npon3BOSIbHO U3MEHNAS NPU 3TOM
KOHUEHTpaumo Kucnopoga OO0 MOMyyYeHUs napbl KOHUEHTpauun, OTfMyarowmxcs gpyr oT
apyra He 6onee 4yem Ha 1%, Npy OOHOW U3 KOTOPbIX NonyyeH pesdynbTtaT X. N3 aTon napbl
BbIOMpatoT KOHUEHTpaumo, Ana KOTOpon nonyyeH pesynbtaT 0.

MpumeyaHus:

1. HeobsasaTtenbHO nosnyuuMTb 3Ty napy KOHUEHTpauuh B ABYX MocreaoBaTesibHbIX
onpeaeneHusx.

2. KoHueHTpauusa kucrnopoga, Anst KoTopou 3anmcaH X, AOfMKHa npeBbiwaTb
KOHLEHTpauuto, Ans kotopoun 3anuncat 0.

4.14.3.16. WcnbiTbiBaloT oguH obpasel, NoBTOpPSAs 3Tanbl, ykadaHHble B n.4.14.3.6 -
4.14.3.13, npu onpegeneHHon no n.4.14.3.15 BenMYMHE KOHUEHTpauuu Kucropoga Wu
3anucbiBaloT pe3ynbTar.

4.1.4.3.17. 3atem, Bblbnpasa nameHeHus KoHUeHTpaumn kucropoaa (d), pasHbele 0,2%
00., ncnbITbiBalOT psig 06pasuoB, NOBTOPASA 3Tanbl, ykasaHHble B Nn.4.14.3.6 - 4.14.3.14, po
NoNy4YeHusi NepBoro pesynbTaTa, NPOTMBOMNOMOXHOIO NosiydeHHomy B n.4.14.3.16.

4.14.3.18. WcnbiTbiBalOT ewe 4eTbipe obpasua cornacHo nn.4.14.3.6 - 4.14.3.14,



nogaepxmeaas npu 3atom d = 0,2% 06. n 3anucbiBasi KOHUEHTpauuu Kucropoda W
pe3ynbTaTbl. 3anMCbiBaAlOT KOHLUEHTpaUMo Kucnopoga ana nocnegHero obpasuya (C k) um
BbIYUCIIAIOT BENUYMHY KUCNOPOOHOIO UHAEKCa.

4.14.4. OueHka pe3yrnbTaToB

4.14.4 1. KucnopogHoi nHaekc (KN) B % 06. BelunCnsoT Nno popmyne

KI/I=q<+Kd’ (10)

roe G KOHEYHOEe 3HayeHue KOHLEHTpauuum Kucropoga, onpefesieHHoe CorflacHo
n.4.14.3.18, oKpyrneHHoe 00 AeCATUYHOro 3Haka, % 00.;

d - pasHuua Mexay 3Ha4YeHNSMIN KOHLEHTpaunmn Kucnopoaa, onpegesnieHHasa cornacHo
nn.4.14.3.16 - 4.14.3.17, % 06.;

K - koadhduumeHT, onpegensiemblin 3 Tabn.13 cornacHo n.4.14.4.2.

KucnopogHbii MHOEKC OKPYrNSAT 40 AeCATUYHOIO 3Haka B CTOPOHY YMEHbLUEHUS.

4.14.4.2. KoachdpumumeHT K 1M ero matematmyeckmin 3Hak onpegensot u3 t1abn.13
cnegywoowmnm obpasom: ecnu ansa mucneltyemoro no n.4.14.3.16 obpasua nonyyeH oteet 0 n
cornacHo n.4.14.3.17 npoTMBONONOXHbIN OTBET ByaeT X, n3 rpadbl 2 1abn.13 BoibupatoT
CTPOKY, ANs KOTOPOW MOcCredHne 4YeTblpe CUMBOMA WMOEHTUYHbLI OTBETaM, MOJSTIyYeHHbIM MO
n.4.14.3.18. KoapdpunumeHT K 1 ero 3Hak onpenenstT Ha nepeceyvyeHun LAaHHOW CTPOKU U
ogHom mn3 rpad 2 - 5, onNs KOTOpPOW 4Ymcno cumeorioB 0 B CTPOKE a COOTBETCTBYET 4uUChy
otBeToB 0, nonyyeHHbIx no nn.4.14.3.16 n 4.14.3.17; ecnu ansa uncneltyemoro no n.4.14.3.16
obpasua nonyyeH orBeT X n cornacHo n.4.14.3.17 npotusBononoxHein oteeT dyget 0, u3
rpadbl 6 Tabn. 13 BbIGMPALOT CTPOKY, ANA KOTOPOW NOCNEeAHNE YeTbipe CMMBOMA MOAEHTUYHbI
oTBeTaM, nofnyyYyeHHbIM No M.4.14.3.18. KoadpdpuumeHT K onpemensioTr Ha nepecedeHun
AAHHON CTPOKM MU oaHom u3 rpad 2 - 5, onNa KOTOpon 4ucrno cumBosioB X B cTpoke ©
COOTBETCTBYET YNCIy OTBETOB X, Nony4veHHbIX rno nn.4.14.3.16 n 4.14.3.17.

Tabnuua 13
| |
OTBeTH NoOoCJenmHux 5 ob- SHaueHusa K Ojig nepBEHIX
paszuosB no m.4.14.3.18 ucnelTanmuy 1o nn.4.14.3.16 u
4.14.3.17
(a) O 00 000 0000
- 1 2 3 4 5 6

1. X0000 -0,55 -0,55 |-0,55 -0,55 0XXXX
2. X000X -1,25 -1,25 |-1,25 -1,25 0XXX0
3. X00XO0 0,37 0,38 0,38 0,38 0XX0X
4. X00XX -0,17 -0,14 |-0,14 -0,14 0XX00
5. X0X00 0,02 0,04 0,04 0,04 0X0XX
6. X0X0X -0,50 -0,46 |-0,45 -0,45 0X0X0
7. X0XXO0 1,17 1,24 1,25 1,25 0X00X




8. XO0OXXX 0,61 0,73 0,76 0,76 0X000
9. XX000 -0, 30 -0,27 [-0,26 -0,26 00XXX
10. XX00X -0,83 -0,76 |-0,75 -0,75 00XX0
11. XX0XO0 0,83 0,94 0,95 0,95 00X0X
12. XX0XX 0,30 0,46 0,50 0,50 00X00
13. XXXO00 0,50 0,65 0,068 0,068 000XX
14. XXX0X -0,04 0,19 0,24 0,25 000X0
15. XXXXO0 1,60 1,92 2,00 2,01 0000X
16. XXXXX 0,89 1,33 1,47 1,50 00000
| (6) x | =xx | xxx XXXX | OTBeTsl
oyis
| ] | ] I
| 3xHauvenmsa [-K] 1Omd nepBHX [IOCJIEOIHUX
5
| UCHOeTaHuy 1o nn.4.14.3.16 wu | o6paslloB
o
| 4.14.3.17
n.4.14.3.18

4.14.4.3. 3a pesynbtaT UCNbITAHUS MPUHUMAIOT 3HAYEHME KUCNOPOAHOro MHAOEKCa,
onpegeneHHoro no n. 4.14.4.1, ecnn CcTaHOapTHOE OTKIIOHEHWE YyOOBreTBOpPSeET
COOTHOLLUEHWNIO

2/36<d<3/25 (14)

A
roe © - oueHKa CTaHAapPTHOrO OTKIMOHEHUS KOHLEHTpaLuuM Kucnopoaa, Bblumcnsemas
Ansa nocnegHMx WeCTu UcnblTaHU no popmyne

0,5

, (12)

V; -
rae ' - nocnepoBaTesfibHble 3HAaYeHUA KOHLIEHTpauun Kucropopda, MNoryvYeHHble B
nocneaHunx Wwectn UCnblTaHUAX;

n=~6.

Ecnn ycnosne HepaBeHcTBa (11) He BbINOMHAETCHA WM

a<

W N

A
O

TO MOBTOPSIOT

NCMNbITaHUSA C YBENUYEHHbIM 3Ha4yeHMeM d OO Tex nop, noka He BbinonHuTcsa ycnosue (11).



d>25

Ecnu 2 , TO NOBTOPAIOT UCMbITaHUS C YMEHbLUEHHbIM 3Ha4YyeHneM d 4o Tex rnop, noka He
BbINONHUTCA ycnoeue (11) (npu atom d He AOMKHO BbITe MeHee 0,2% 06.).

4.14.4.4. CxogumocTb MeToda Npu OoBepuTenbHOW BeposTHOCTM 95% He AormkHa
npeBbiwaTb 0,5% 06.

4.14.4.5. Bocnpon3BogMmMoCcTb MeToda npu OOoBepuTeribHOM BepoATHOCTU 95% He
AorkHa npesbiwatsb 1,4 % 00.

4.14.4.6. YcnoBust 1 pesynbTaTbl UCMNbITAHUA PErMCTPUPYIOT B NpoTokone, dopma
KOTOpPOro npueeneHa B npunoxexHum 1.

4.14.5. TpeboBaHusa 6esonacHOCTH

YCTaHOBKY ANs OnpeAdeneHns KUCNOPOOHOro uHAeKca cregyet nomewatb B
BbITSDKHOW LIKadd MNU nog BbITSHKHOW 30HT, obecnevmBarownin yganeHne rasoobpasHbix
NPOOYKTOB ropeHust 6e3 n3amMeHeHus1 CKOpPOCTM MOTOKa B peakuMOHHOW kamepe. Pabouee
MEeCTO ornepaTtopa [LOSMKHO YAOBMETBOPSATb CaHUTaApPHO-TUrMeHnyeckum TpeboBaHMsaM Mo
FOCT 12.1.005.

4.15. MeTopq aKcnepuUMeHTanbHOro onpeaeneHns CnocobHOCTM B3pbIBaTbCS U FOPETb
Npv B3aNMOAENCTBUM C BOOOW, KNCNOPOAOM BO34yXa U APYrMMU BELLECTBAMM

4.15.1. AnnapaTtypa

AnnapaTtypa, npyumeHsieMasa onsi onpegeneHnss cCnocobHOCTM BELLECTB B3pbIBaTbLCS U
ropeTb Npu B3aMMOLENCTBUM C BOAOW, KUCMOPOAOM BO3Ayxa M ApYyr C APYroM BKIKOYMaeT B
cebsa cnegyowmne aNemMeHTbl.

4.15.1.1. TepmocTaT (9NEeKTPUYECKNN CYLUUIBbHBIN LWKad)) BMECTUMOCTLIO HE MeHee 2

3

AM ¢ TepMoperynsatopom, MO3BONAKOWMUM MNOoAAEPXKUBATbL MOCTOAHHYIO TemnepaTtypy
paboyen 30HbI B AgnanasoHe 25 - 100°C ¢ norpeluHocTbio He Bonee 1°C.

4.15.1.2. TepmoanekTpudeckne npeobpasoBaTenu cpeaHeNHEPLMOHHbIE.

4.15.1.3. PeaKumnoHHble cocyabl U3 KOPPO3MOHHOCTOMKOro Martepuana (Hanpumep,
drapdoposble TUrnn guameTpom 50 Mm).

4.15.2. lNpoBeaeHne ncnbiTaHum

4.15.2.1. YcraHaBnuBawT COOTBETCTBME WUCCreAyeMbIX BewecTB MNacnopTHbIM
AaHHbIM.

4.15.2.2. lNpepBaputenbHble UCMbITAHNA BELLECTB Ha CNOCOOHOCTb B3pbIiBATbCA U
ropeTb Npu B3auMoOencTBMM Apyr ¢ APpYyroM npoBOAAT NyTEM KOHTaKTa Kanmnu, KpucTannmka
Mnn HebOoNbLLOro KOoNMMYecTBa MNOPOLLUKOOOPA3HOro BewecTBa C TakKMM Xe KONMM4eCTBOM
Apyroro BeLlecTBa uUnM nogaden HEeCKONbKMX Kanefb O4HOro BellecTBa Ha M30bITOYHOE

3
konuyectso (oo 1 ‘M ) opyroro BellecTBa.
Ecnm npu 9TOM npoucxogmT  SHEprMyHoe B3aummopencTeme  (B3pbiB - Mnn
camoBoOCMIaMeHEHNE) BELLECTB, TO Takne BeLLeCTBa SABSAKTCA HECOBMECTUMbIMU.
4.15.2.3. Ecnn npn KOHTaKTe MarnbIX KOSIMYECTB BELLECTB HE NMPOUCXOLAUT aKTUBHOIO
B3aMMOAENCTBUS, TO B MOCMEAYHLWMX UCMbITAHUSAX UCCEeayT ABYXKOMMOHEHTHbIE CMecu

3 3
NCMbITYEMbIX BELLECTB B cooTHoweHun 10:10, 2:18 n 18:2 M (06wmm o6bemom 20 M ).
4.15.2.4. Obpasuybl uccrnegyemblix BeLECTB NOMELWAT B OTAENbHbIE PEeaKLMOHHbIE
cocydbl, yCTaHaBnuBawT MX B TepMmocTaT C 3adaHHOW TemnepaTypon WCNbITaHUS W

BblAEPXKXMBAKOT B TeveHune (40i10) MWUH 0O BblpaBHMBaHUA TemnepaTtyp uccrnegyembixX
BELLECTB U paboyen 30HbI TepMmocTaTta (OLEHMBAETCSA NO NOKa3aHUAM TEPMOSINEKTPUYECKNX
npeobpasoBaTenen: ABa W3 KOTOPbIX WU3MEPST TemnepaTtypbl B UeHTpe obpasuos
nccnegyemMbix BELLECTB, TPETUM - TeMNepaTypy paboyen 30HbI TepMocTaTa).

4.15.2.5. 3a TemnepaTypy MCMNbITAHUA NPUHUMAOT MOKa3aHUs TEPMOISEKTPUYECKOTO
npeobpasoBaTens, uamepsaroLero TemnepaTtypy paboyen 3oHbl TepmocTara.

4.15.2.6. MNocne BblpaBHMBaHWsS TeMmnepaTyp obpasuoB U paboyen 30HbI TepMocTaTa,
pasHuUa Mexay KOTOpbIMM He [orbkHa npesblwate 3°C, cmewumBaloT uccrnegyemble
BellecTBa B O4HOM U3 peakLMOHHbIX COCYAO0B.

4.15.2.7. WcnbiTaHne BewWecTB Ha CrNoCOBHOCTb B3pblBaTbCA WM rOpeTb npu



B3anUMOLeNCTBUN OpYr C OPYroM OfIUTCA HE MeHee 2 u.

4.15.2.8. [Ona kaxgon cMecu NpoBOAAT MO TPU WUCMbITAHUA NPU  Kaxgon u3
TemnepaTtyp: 25, 50 n 100°C.

TemnepaTtypa uCMbITaHWA He [ofmkHa ObiTb paBHOW TemnepaTtype W3MeHeHUus
arperaTtHoOro CocTtosiHUs BeLecTBa.

4.15.3. OueHka pesyrnbTaToB

4.15.3.1. Ecnn 3a Bpemsa He MeHee 2 4 TemnepaTtypa CMeCu B KaKAOM WUCMbITaHWUU
yBenunuutcs He 6onee 4yem Ha 5°C, TO BellecTBa CYATAOT COBMECTUMbIMU C TOYKU 3PEHUS
noxxapHon 6e30nacHOCTM U JOMyCcKaeTcsl UX COBMECTHOE XpaHeHMe.

4.15.3.2. Ecnn Temnepatypa cmecu TBepAbiX BewecTB XoTa 6bl B OQHOM MCMbITAHUK
yBenuuntcs 6onee yem Ha 5°C, To 4N OKOHYaATENbHOro BbiIBOAA O COBMECTUMOCTU BELLECTB
onpeaensioT YCroBuUs TENMOBOro CaMOBO3ropaHnsa JaHHOW CMeCH.

B cnyyae BbisiBNEHMs CnoCOBHOCTM AAHHOWM CMECK K TEnsioBOMY CaMOBO3ropaHuio
CYMTalT HeQONYCTUMbIM COBMECTHOE XpaHeHue uccneayemblix BeLLecTB.

4.15.3.3. YcnoBust 1 pesynbTaTbl MUCMNbITAHUA PEMMCTPUPYIOT B NpoTokone, dopma
KOTOPOro npueeaeHa B npusioxeHun 1.

4.15.4. TpeboBaHusa 6e3onacHoOCTH

B3anmogencrteme HeKOTOpbIX BewecTB MoxXeT ObiTb  OypHbIM  wMnn  gaxe
B3pPbIBOOMACHbIM, MO3TOMY MpPW NPOBEAEHUN UCMbITaHUN Heobxoammo cobngaTb 0cobyto
OCTOPOXHOCTb U PYKOBOLACTBOBATbCA COOTBETCTBYIOLLEN [OOKYMEHTauuen no TexXHuKe
©e30nacHOCTN, yTBEPXKAEHHOW B YCTAHOBNEHHOM NOpsAaKe.

TepmocTaT crnegyeT ycTaHaBnvBaTb B BbITSXKHOM LWkady. Pabovee mecto onepatopa
AOJTKHO YAOBNETBOPATb CAHUTAPHO-rUrmeHmnyeckum Tpedosanmsam no FOCT 12.1.005.

4.16 MeTop aKCnepuMeHTanbLHOro onpeaeneHns CKOPOCTU BbIFOPAHUS XXUAKOCTEN

MeToq He MpUMEHUM N9 UCMbITaHUS XUOKOCTEW C KMHEMAaTUYECKOW BSA3KOCTbIO

Gonee 110 P npn 20°C, gaBneHMem HacbiweHHoro napa 6onee 19,9 kla npu
20°C, a Takke Xunakocten, obpasyromnx Ha NOBEPXHOCTU MpPU FOPeHUU TBepAble NPOAYKTbI
peakuuu.

4.16.1. AnnapaTtypa

YcTaHoBKa Ans onpeaeneHns MaccoBOW CKOPOCTM BbIropaHus xuakocten (4ept.17)
BKNtoYaeT B cebs cneaytoLime anemMeHThbI.
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1— ocHOBaHne; 2 — 6nok ropenok; 3 — ropenka; 4 — ceT4aToe orpaxgeHmne; 5 — renno-
CONVPYIOWMIA 3KPAaH € NepeaBUXKHBIMA WITOPKamMn; 6 — ypoBHemep; 7 — 3anpaBo4Has em-
KOCTb; 8 — BepxHaa Kpbiwka; 9 — BuHT; 10 — wtyuep: 11, 18 — rmbkne wnanrmn; 11 —
namepurtensHbiin 6nok; 13 — T1pybka; 14 — cmoTpoBoe okHo; 15, 19 — cTakanbl; 16 — Tpex-
XO0A0BOA KPaH; 17 — HMXHAA KPbILWKA

2

T

YepT. 17
+0,1 +0,1 +0,15
4.16.1.1. Habop ropenok BHYTPEHHMM OMAMETPOM 10,0 , 15,0 , 18,00 ,
20,007 250" 30077 40,007 50,00 60,0™ 1 aricoToit (30:010.5 )y
0,5 ¢,

TONLLUNHOWN CTEHKN MM, BbINOMNHEHHbIX U3 cTanu mapkn 12X18H9T no NOCT 5632.
4.16.1.2. bnok ropenok, cnyxawui Ona 3akpenneHna ropenkn B paboyem
nonoXxeHun, cbopa NPOSIMTOMN XKNOKOCTU B CTaKaH N YCTAHOBKM CETYATOro orpaxgeHus.

4.16.1.3. CeTyatoe orpaxgeHue BbICOTOM (300i2) MM 1 ANaMeTpoMm (200i2) MM,
N3roTOBNEHHOE W3 MeTannmMyeckon ceTkm c pasmepom s4eek ot 0,25 go 0,50 wmm,
npegHa3HayYeHo ANs UCKIIYEeHUs BO3AENCTBUS MOTOKOB BO34yXa MNPUTOYHO-BbLITSXKHOM
BEHTUNALMM HA NPOLECC FOPEHMS.

4.16.1.4. 3anpaBoyHas eMKOCTb BbICOTOM 250 MM, BHYTPEHHUM OMaMeTpoM 45 mm,
repMeTUYHO 3aKkpbiTasi TOPUEBbIMU KPbILWKaMW, BbINOSIHEHA W3 HepXXaBelowen cTanu u
CNYXWUT ANa noaaepXaHmsa MNOCTOAHHOIO YPOBHA MCCReayeMON >XUOKOCTU B TFOpesike.
3anonHeHne €eMKOCTU >XUOKOCTbIO MPOU3BOLAT 4Yepe3 OTBEPCTME B BEPXHEN KpbILLKE.
3anpaBo4yHas €MKOCTb COeAuHeHa C U3MepuTenbHbiM ONokoM TMbkum wnaHrom. [lo
BMOHTUPOBAHHOW B BEPXHIOK KPbILIKY TPyOKe B 3anNpaBOYHY0 EMKOCTb MOCTynaeT BO34yX M3
aTMocdepbl. KoHTponb 3a paboTon yCTaHOBKM OCYLLECTBNAT BM3yalibHO Yepe3 CMOTpPOBOe
OKHO MO NOCTYMNJIEHMIO Ny3bIPbKOB BO34yXa B 3arnpaBOYHY EMKOCTb.

MpumeyaHue. [lonyckaeTca B KayecTBe 3anpaBOYHOM E€MKOCTM NPUMEHATb
CTEKNSAHHbBIN COCYA TaKMX Xe pa3mepoB.

4.16.1.5. [1BorHON Tennousonupyowmn akpaH BbicoTon 460 MM, wimpmnHon 230 MM,
pacrnonoXeHHbIn  Mmexay O6rIoKoM  ropenok U1 3anpaBOYHOM  €MKOCTbl, CHabxeH
nepeaBMXHbIMM  LUTOPKaMW, 3aKkpbiBalOLWKUMKM  OTBEPCTUE, 4Yepe3 KOTOopoe MpoxXoauT
COEOVHUTENbBHbIN LUAAHT OT HUXKHEWN KPbILLKM 3anpaBOYHOM EMKOCTU K rOperike.

4.16.1.6. NameputenbHbin 6nok ans npeobpas3oBaHNs M3MEHEHUs AOaBneHus B
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BEPXHEN YacCTu 3anpaBOYHOM €MKOCTU, NPOMNOPLMOHANIbHONO Macce BbIrOPEBLLEN XUOKOCTH,
B 9NEKTPUYECKUN curHan. 3anncb CurHasma ocCyLeCTBSAT 3NEKTPOHHbIM NOTEHLMOMETPOM
Krnacca TOYHOCTM He Hwxe 0,5, wupunHa guarpamMHOW NeHTbl - He MeHee 250 mMm.

2-10 °~1,5-10 * o
N3mepuTtenbHbii BNoK JOMmKeH ukcupoBaTb NOTEPIO Macchbl (< 0 510 ) K€y

NMETb rpagynpoBOYHbIN KOIMMPULMEHT NP MakCUManbHOW YyBCTBUTENBHOCTU He Huxe 8,5
-1
MM*'T .
4.16.1.7. YcTaHOBKY cnegyeTr cuyuTatb NOArOTOBMEHHOW K paboTe M COCTOosHME
NpOBEeAEHUS WCMNbITAHUN YOOBMETBOPUTENbHBIM, €CfM MOflyYeHHOe 3HavyeHWe MaccoBOW
CKOpPOCTK BbIropaHusa ctaHgapTHoro BewlectBa atunauetata (FTOCT 22300) Ha ropenke
—4 -2 -1
+ . . .
AnameTpom 30 MM cocTaBnseT (296—25) 10 xrm “c
4.16.2. lNpoBegeHne ncnbiTaHui
4.16.2.1. YcTaHaBnuBalT COOTBETCTBUE MWCCMEeaYyeMON >KUAKOCTU MNaCNOPTHbIM

AaHHbIM. [lepen HavYanom UCnbITaHUS XXUAKOCTb JOMMKHA UMETb TeMnepaTypy (20J—r3 )°C.

4.16.2.2. NpoBepstoT repMeTUYHOCTb YCTAHOBKKU, AN Yero 3arnofiHAKT 3anpaBOYyHYH
€MKOCTb U COEAUHEHHYI0 C HeW ropesnky AUCTUNNIMPOBAHHOM BOOOM, 3aKpbIBAlOT HarMBHOE
OTBEPCTME BUHTOM W BKMOYAKT U3MEPUTENbHYKD cucTteMy. Ha pguarpamme [ormkHa
dukcmpoBaTbCa NpAMas  NUHUSA, napannenbHas HanpaBNeHU  OBWXKEHUS  NeHTbI
noteHuynomeTpa. OTKMOHEHWE KapeTKM MOTEeHUMoOMeTpa OT 3TOM NMHUWM yKasblBaeT Ha
HeJOCTaTOYHYI0 repMEeTUYHOCTb YCTAHOBKM, KOTOPYIO crielyeT YCTPaHUTb.

4.16.2.3. B coOTBETCTBMM C MHCTPYKUMEN MO IKCnsyaTaumm YCTAHOBKM ONpenensitoT
rpagynmpoBOYHbIN KOIPDULNEHT R namepuTtensHOM CMCTEMBI, KOTOPbIN NpeactaBnseT coboun
OTHOLUEHME OTKIMOHEHUS MOoKasaHUM M3MepUTenbHOro npubopa K COOTBETCTBYHOLLEN eMy
noTepe Macchbl XNOKOCTU B roOperike.

4.16.2.4. 3anonHAT 3anpaBOYHY0 €MKOCTb UCCNeayeMOn XUAKOCTbIO U MPOBEPSIOT
paboTty yctaHoBku no n.4.16.2.2. Ecnu uccnegyemas XnakocTb UMeEET AaBNeHNe napa Bbllle
AONYyCTUMOro, HabnwaalTca SABNEeHusi, NoAobHble Cnyyak HapyLeHUst repMeTUYHOCTU
3anpaBOYHON EMKOCTW.

4.16.2.5. OnpenensitoT MacCOBY CKOPOCTb BbIFOPAHUA XMAOKOCTW, Ans  4ero
COEQVHSAIOT 3anpaBOYHY0 EMKOCTb C FOpesikon, YCTaHOBUB YPOBEHb XUOKOCTU B roperike Ha
BbICOTE ee cpe3a. B 3aBMCMMOCTM OT NPUHATOro MeToAa onpeneneHns CKoOpoCcTu BbiropaHnus
(n.4.17.2 vnn 4.17.3) NnpOBOAAT SKCNEPUMEHTbI HA OAHOW roperike unv nocrnegoBaTeribHO Ha
ropefnikax pasHoro guameTtpa. 3axurawT XMAOKOCTb B ropenke OTKPbITbIM MfiaMeHeM unm
3MeKTpMyeckorm cnupanbilo.  YCTaHaBnMBaKT ceTyaToe OorpaxgeHue U BKNYalT
perncTpupyroLmi npmbop.

4.16.2.6. Ecnu npn pasropaHum XUOKOCTb BCKMMAET UMK, paclUMpssch, NnepenueaeTcs
yepesa Kpan TrOopenku, To HeobXxoaMMO MPOU3BECTU MMABHYH KOPPEKTUPOBKY YPOBHS
XWOKOCTWN B roperike, NOHU3MB ero Ha MMHUMaribHOe PaccTosiHMe, MO3BOMSLEee YCTPaAHUTD
nepevYncrneHHble Bbllle 3MEKTLI.

4.16.2.7. B npoToKosie ucrnblTaHUi PUKCUPYIOT NaMUHAPHBIA UN NEPEXOOHbIN PEXUM
ropeHus xmngkoctu. JlammHapHoe ropeHue obblMHO HabngaeTca B ropenkax guameTpom
mMeHee 20 MM U XapakKTepusyeTCcs OTCYyTCTBMEM KonebGaHun Wn 3akpyymBaHWUst MNIIAMEHMW.
Mynbcupytouiee ropeHne crnenyeTt KBanupuumpoBaTb Kak NepeEXoaHoeE.

4.16.2.8. VcnbiTaHne npekpalwialT nocne TOoro, Kak pernctpupylowmi npudop
3adomKcmpyeT NPAMOSMHENHBIA Y4aCTOK OSIMHOW He MeHee 1/3 OnuHbI LKanbl nokKasaHuin
perncTpupyoLlero npmubopa.

4.16.2.9. NpoBoaaT ewle ABa napannenbHbiX UCMNbITAHUA Ha TOW e roperike corfiacHo
nn.4.16.2.4 - 4.16.2.8.

4.16.3. OueHka pe3ynbTaToB

-2 -1
4.16.3.1. MaccoByl0 CKOPOCTb BbIFOPaHWSi Kaaoro ucrnbitanus (7) B KI'M  °C
BbIYMCNAOT NO popmyre
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roe © - ckopoCTb [ABWKEHWS| AnarpaMmMHon nextol, MM°¢

Al NpoeKumMsa NPAMOSIMHENHOrO y4acTKa anarpamMmmbl Ha OCb abcumce, MMm;
d - BHYTPEHHU AnaMeTp ropesiku, Mm;

-1
R - rpagoynpoBoYHbIi koadpduuneHT, MM I
At npoeKunsa NPAMONIMHENHOrO y4acTKa AguarpaMmbl Ha OCb OpaVHAaT, MM.
BbluncneHna npoBoaAT ¢ TOYHOCTLIO A0 4-ro 3Haka nocre 3ansToun.
4.16.3.2. BbluucnsaoT cpegHee apudMeTndeckoe 3HayeHue CKOPOCTU _ BbirOpaHus

(m") no pesynbTaTaMm, MOSlyYEeHHbIM MPU UCMbITAHUM UCCNEAYEMOWN XWOKOCTU Ha roperke
AaHHOro anameTtpa.

4.16.3.3. 3a CKOpPOCTb BbIFOPAHUSA WUCCNEAYyEMOWN XUAKOCTU MNPUHMMAOT CKOPOCTb
BblrOpaHns B TYpOyNEeHTHOM pexuMme, BblYMCnsemyto no dopmyne (24).

4.16.3.4. CxognmocTb mMeToda Npu OoBepuTenbHOW BeposTHOCTM 95% He AormkHa
npesbiwaTb 15%.

4.16.3.5. BocnpousBogmMmocTb MeToga npu OoBepuTenbHOW BeposaTHOCTU 95% He
norkHa npesblwaTb 23%.

4.16.3.6. YcnoBust 1 pesynbTaTbl MUCMNbITAHUA PEMMCTPUPYIOT B NpoTokone, dopma
KOTOpOro npusegeHa B rnpunoxexHumn 1.

4.16.4. TpeboBaHusa 6eszonacHOCTH

YcTaHoBKY A51s onpefeneHns CKOpoCTU BbIFOPaHUSA XUOKOCTWU crnegyeT nomewaTtb B
BbITsDKHOM wikadp. [lpyn paboTe € TOKCMYHbIMM BewecTBamMu HeobXxoauMo MPUMEHATb
COOTBETCTBYHOLIME WHAMBUAYanbHble CcpeacTBa 3awuTbl. Paboyee mecto onepatopa
AOIMKHO  yaoBneTBopsATb TpeboBaHuaM anektpobesonacHoctn no FOCT 12.1.019 wu
CcaHuUTapHo-rurneHmyecknm TpedosaHmnsam no FOCT 12.1.005.

4.17. MeToabl pacyeTa CKOPOCTM BbIrOpaHuUs XNUOKOCTEN

4.17.1. Ecnn n3BecTHbl NapameTpbl COCTOAHUA UCCnegyeMOon XUOKoCcTu, BXoasiwme B
dopmynbl (14) - (23), TO B 3aBMCUMOCTU OT UMEIOLLNXCA AAaHHbIX CKOPOCTb BbIrOpaHusa (m) B
nobomM  pexume ropeHMs MOXHO BbIMMCNUTb, HEe MNPOBOAS  SKCMEPUMEHTasbHbIX
nccrnegosaHnn, rno popmynam:

My
= A
d , (14)
Mpv
= APV
4 (15)
11,795M VM,
e F
dT,
, (16)

rae M - 6e3pa3mepHasi CKOPOCTb BbIrOPaHus;

H - guHamuyeckasi BA3KOCTb MapOB XXMOKOCTU NpY TEMMNepaType KUMNeHus, Hew ;

P - NNOTHOCTb NApOB XMOKOCTU NpY TemnepaType KUNeHus, KT M ;

V' - KMHemaTunyeckas BSA3KOCTb MapoB XXMOKOCTU Mpu TemrepaType KUMeHus, e ;
€CI BEeNIMYMHA HI0 HE U3BECTHA, TO €€ BbIMUCNSIOT Mo hopmyne



=33,5-10 " )"
v=33,5 M,
, (17)
1

Mg MOneKynapHas macca xuakocty, KMok

d - xapakTepHbIn pa3mMep 3epkana ropsen xmngkoctm, M. OnpegensieTcsl Kak KOpeHb
KBagpaTHbI M3 Nnowagm NOBEPXHOCTU FOPEHUs; ecnu nnowagb ropeHns mmeeTt dopmy
OKPY>XHOCTU, TO XapakTepHbld pasmep paBeH ee avameTpy. [lpu pacyete CKOpOCTU
TypOYNeHTHOro ropeHnst MOXHo nNpuHATb d = 10 m;

T . TemnepaTtypa kuneHus xugkoctu, K.

lMopsaok pacyeTa cnegyroLwmm.

4.17.1.1. OnpegensiloT pexum ropeHust no BenuuuHe kputepuss lanunes Ga,
Bbl4MCNSieMoro no opmyne

Ga=gd3/\/2 , (18)

-2
rae g - yckopeHue cBobogHoro nagexus, M'¢
4.17.1.2. B 3aBUCMMOCTM OT peXnma ropeHusi BblMUCIAT 6e3pasmMepHyt0 CKOpPOCTb
BbiropaHna M. [Ins naMmmMHapHOro pexxuma ropeHus:

6
Ga<3-10".\ = 10.87 AB, (19)
[1na nepexogHoro pexmuma ropeHus:

6 8 0,16
ecrm 3710 <Ga<4,8-10 . TO M=A4BGa , (20)

8 12 _ -3 0,48
ecrn 4810°<Ga<3-10" 1o M=1,67-10 " 4BGa"" (o4

[ns TypOyneHTHOro pexxmmMma ropeHus:

3
12 _

2

S=

2
_ Mzn
rne A=0,570+0,773s ; Fr

M, : !
0 - MonekynsipHas macca kucropoga, KMok
o . CTEXMOMETPUYECKNN KOIPDULIMEHT KUCIIOPOLa B peaKkLmn ropeHuns;
n, o
¥ - cTexvomeTpunyecknii KO3 MOULMEHT XNAKOCTU B PeaKLn ropeHust.

8
Mpumeyanue. Npun Ga<4.8-10 Ans apomatudeckux yrnesogopogos A = 1,45 npu
s<0.9 y A =3,40s - 1,56 npu s > 0,9.

B - Ge3pasmepHbI NapameTp, XapakTepusyrLwmi MHTEHCUMBHOCTbL MacconepeHoca,
BbluMCcngeMbl No goopmyre



(0,232Q/r)—c( T—Ty)
B:
H+ce( TK—TO)

, (23)

-1
roe Q - HM3LWas TennoTa CropaHus XUOKOCTH, 10 90
Myn,

Mgng

r

- BespasMepHoe 3HauyeHue macchbl Kucrnopoga, Heobxogumoro Ans
cropaHust 1 Kr >KUaKocTu;

C - wu3obapHass TennoeMKOCTb MPOAYKTOB ropeHus (MPUHUMAaETCA  PaBHOW

-1 -1

TENNoeMKoCTn Bo3ayxa ¢ = 1), klx-xr K .

T, o .
0 - TemnepaTypa okpyxatoLleln cpeabl, NpuHuMaemMas pasHon 293 K;
-1
H - TennoTa napooGpa3oBaHust KUAKOCTV Npu Temnepatype kunexusi, KUK KO

C T T
¢ - cpedHss n3obapHas TennoemMKoCTb XNOKOCTU B MHTepBane ot ~° go " .

4.17.2. Ecnn n3BeCTHbl KNHEMAaTMYeCcKast BA3KOCTb Napa uUnv MosekynspHas macca u
TemnepaTtypa KUNeHus uccnegyemon >XUOKOCTU, TO CKOPOCTb TypOyneHTHOro ropeHus
BbIYMCASAIOT C MCNOSIb30BaHMEM 3KCNEPUMEHTarbHbIX AaHHbIX MO hopmyrne

0,52
d,

0,34

m=0,168m,
(24)

roe " - akcnepUMeHTanbHOE 3HAUYEHUE CKOPOCTU BLIFOPAHUS B NEPEXOAHOM PEXMME
-2 -1
ropeHusi, nony4yeHHoe no nn.4.16.2.5.- 4.16.3.2, «'m "¢ .

d - OnameTp ropernkud, B KOTOPOW MOSMyYeHO 3Ha4vyeHue M m. PekomeHayeTcsa
ncnonb3oBaTb ropenky guameTtpom 30 mm. Ecnu B ropenke gnametpom 30 Mm Habntogaetca
NaMUHaPHbIA PEXUM FOpeHus, cregyeT NPUMeHATb ropenky 6onbliero gnameTpa.

OTHOocuTenbHaA norpewwHocTb pacyeTta no copmyrnam (16) n (24) He npeBbllwaeT
21%.

4.17.3. Ecnn He uM3BECTHbl KMHEMaTuyeckas BS3KOCTb MapoB WM MOMeKynspHas
mMacca n Temnepartypa KMNeHust UCCrefyemMon >XMAOKOCTU, TO OLEHKY CKOPOCTWU BbirOpaHus
NPOBOAAT B CrieaytoLem nopsiake.

4.17.3.1. Haxogsat cCKOpOCTb BbIrOPaHNA XUOKOCTU B ropesnikax anametpom 10, 15, 18,
20, 25 n 30 mm cornacHo nn.4.16.2.5 - 4.16.3.2. lony4eHHble pe3ynbTaTbl 3aHOCAT B
Tabn.14.

Tabnuua 14
I I I |
IvamMeTp CxkopocCThb PexuM TopeHUdA
TOpeJIKU BEITOPaHUA (BUByanbHOE 3 _
di, m _ HaOJoOeHNE ) gd i, m id i,
m i, | |M(4) X C(—2)|KP x M(-1) x
c(-1)




4.17.3.2. BbluncnsawT cpegHee apudmeTudeckoe 3HadeHne (md) n gna  Bcex
NCNbITaHWI, B KOTOPbIX HAabna4anocb laMMHapHoe ropexHune.

m.da:
MpumeyvaHune. OBbLIYHO 3HAYEHMSA i , B YCINOBUSAX TAaMUHAPHOro ropeHnst 6nmnskm no
3HAYEHMIO UM MOHOTOHHO YObIBalOT C yBENMYEHNEM auameTpa ropenku. [na nepexogHoro

pexruma ropeHust XxapakTepHo BOo3pacTaHMe 3Ha4YeHUI et .
4.17.3.3. Pe3ynbTaTbl UCNbITAHUN, OTHOCSALUMECH K NEPEeXOAHOMY PeXuMy ropeHus,
3 — 2
3aHocAT B Tabn.15 B Buae YHKLWIA x"_lg(gd' ) )}i_lg(mid), Yi Yo tounocTbio O0
4YeTBEPTOro 3Haka nocne 3ansiToun.
KonnyectBo akcnepmMmeHTarnbHbIX TOYEK AOIMKHO ObiTb HE MEeHee Tpex, B NPOTUBHOM
crnyyae npoBOOAT [OOMOMHUTESNbHbIE 3KCMEPUMEHTbI cornacHo nn.4.16.2.5 - 4.16.3.2 B

ropenkax gnametpom 6onee 30 mm.

Ta6nuua 15
T T T T
N n/n (i) |x i = 1lg(gd i(3)| y i = 1lg x i(2) |
x 1y 1
(m_id 1)
n n n n
2
X; Y in X
BblumcnsitoT no cron6uam Taén.15 ', ot o=t el N cpeaHve
n n
)T=in/n ?=Zyi/n
3HaueHus ! , =1 ,

rae N - YMCno 3KCNepuMeHTarnbHbIX TOYEK, OTHOCALUUXCHA K MEePexogHOMy pexumy
ropeHus.
4.17.3.4. Boluncnsatot napameTpbl a n b no popmynam:

n n
DD
Yy X; =X Xii
a:

i=1 i=1

, (25)



. (26)

4.17.3.5. OnpenensaoT KMHeMaTUYeCcKyo BA3KOCTb NapoB nccnegyemon xuakoctu (V)
2 -1
BM ¢ no dopmyne

v=5,77 10_4{ [(W)n/loal b }0’5 (27)

CKOpOCTb BbIrOpaHus BbIYUCIFIOT No hopmyne (24).
OTHOCUTENbHAsA MOrpeLHoOCTb MeToda oueHkn no nn.4.17.3.1 - 4.17.3.5 - He Gonee

30%.

4.18. MeTopq aKcnepuMeHTanbHOro onpeaeneHns koadguuneHta abiMoobpasoBaHus
TBepAbIX BELLECTB 1 MaTepmnanos

4.18.1. AnnapaTtypa

YcTtaHoBKa gns  onpegeneHnsa  KoaddguumeHta  gbiMoobpasoBaHus  (4epT.18)
BKMOYaeT B cebs cnefyowme afieMeHThI.
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1 — kamepa cropaHuq; 2 — gepxaTtenb 06pa3sya; 3 — OKHO U3 KBap-
LueBOro ctekna; 4, 7 — KnanaHbsl NpoAyBKW; 5 — NpUeMHUK CBeTa;

6 — Kamepa uamepeHuin; 8 — KBapLUeBoe CTeKNo; 9 — MCTOYHUK CBe-
Ta; 10 — npeaoxpanuTenbHaa mem6pana; 11 — BeHTunarop; 12 —
HanpasNaICWMWKA Ko3blpeK; 13 — 3ananbHad ropenka; 14 — Bknagbiwl;
15 — anekTpoHarpeBaTeNnbHaq NnaHenb

Yepr. 18

4.18.1.1. Kamepa cropaHuss BMECTUMOCTbIO 3107 W , BbINOMHEHHasas U3
HepXaBelowen cranu. BHYTpPeHHsss  MOBEPXHOCTb  Kamepbl  TennousonupoBaHa
acbocmnuToBbIMM NAUTaMM TONWMHON 20 MM U MOKPbITa anNtOMUHNEBOWN (PONBIOMN TOMLLMHON
0,2 mm. B kamepe cropaHua yCTaHOBMEHbl 3fieKTpoHarpeBaTesibHas naHenb U gepxaTternb
obpasua. OnekTpoHarpeBaTenbHylo naHenb pasmepamu (120 x 120) MM MOHTMPYIOT Ha
BEPXHEN CTEHKe Kamepbl noa yrnom 45° K ropusoHTanu. JOrnekTtpocnupanb naHenu
nsrotaBnueaeTcs n3 nposonokn mapkm X20H80-H (FOCT 12766.1) guameTtpom 0,8 - 1,0 mm.

Hepxatenb obpasua pasmepammn (100 x 100 x 20) MM KpenaT Ha ABepue Kamepbl
cropaHus. B gepxatene yctaHoBneH Bknagbiw u3d acbocunurta pasmepamm (92 x 92 x 20)

MM, B LEHTpe KOTOpOro umeetcsa yrnybneHve Ons pasMelleHust Nodoykm ¢ obpasuom



(yrnybneHne BO BKNagpbllle OOMKHO ObiTb TakuMm, YTOObl HarpeBaemasi NOBEPXHOCTbL obpasua
Haxoamnacbk Ha pacctosHun 60 MM, OT aneKTpoHarpeBaTeribHOW NaHenm).

Hag pepxatenem o6pasuya ycTaHOBNeHa 3ananbHasi rasoBas  ropernka,
npeacTaBnaoLwas cobon TpyoKy N3 HepXKaBetoLen cTanm BHyTPeHHUM anameTtpom 1,5 - 2,0
MM.

B kamepe cropaHua nmeroTca BepxHee N HmxHee oTBepcTus cedeHnem (30x160) mm,
coeauHsaLne ee ¢ KaMepown N3MeEPEHNN.

4.18.1.2. Kamepa wusmepeHun pasmepamm (800x800x800) mm, unarotoBrieHHas u3
Hep)xaBewLen cranu, MMeeT B BEpXHEW CTeHKe OTBEpPCTMS ANA BO3BPATHOrO KranaHa
NPOAYBKX, NCTOYHMKA CBETa N NpeaoxpaHuTenbHONn MembpaHbl. Ha GOKOBOW CTEHKe Kamepbl

-1
YyCTaHOBMNEH BEHTUMNATOP C 4YacToton BpauleHus 5 © . Ha nepeaHen cTeHKke Kamepbl
nmeeTca Aeepua C YynNIoTHEHWEM W3 MSArKOM pPe3nHbl No nepumeTpy. B aHuwe kamepbl
AOJIMKHbI BbITb OTBEPCTUA AN1S NPUEMHMKA CBETA M BO3BPATHOrO KrianaHa npoayBKy.

4.18.1.3. doTomeTpunyeckas cuctema, CocTosiLLias U3 UCTOYHMKA U NPUEMHUKA CBeTa.
NcTouHMK cBeTa (rennun-HeoHOBbIN Nasep MOLHOCTbLIO 2 - 5 MBT) KpenaT Ha BepXHen CTEHKe
Kamepbl U3MEPEHUIN, NpUeMHUK cBeTa (PoToamoa) pacnosioXeH B AHuLe kamepbl. Mexay
MCTOYHUKOM CBETa U KaMepoWn M3MepeHur yCTaHaBNUBAKT 3allUTHOE KBapLeBoe CTEeKIO,
HarpeBaemoe anekTpocnupansio 4o Temnepatypbl 120 - 140°C.

doTomeTpuyeckas cumctema gofmkHa obecnednmBaTtb M3MEPEHUE CBETOBOrO MOTOKa B
paboyem ananasoHe ceetonponyckaHus ot 2 Ao 90% c norpewwHocTbto He 6onee 10%.

4.18.2. Nogrotoeka o6pasuoB

4.18.2.1. Onsa wcnbitaHnn rotoBat 10 - 15 obpasuoB uccrnegyemoro matepuana
pasmepom (40x40) MM 1 pakTudeckon TonwmHon, HO He Gonee 10 mm (ana obpasuos
neHonnacTtoB Aonyckaetcs TonwmHa Ao 15 Mm). JlakokpacodHble M NAEHOYHbIE MOKPLITUA
MCNbITbIBAOT HAHECEHHBLIMU Ha Ty XXE& OCHOBY, KOTOpasa MPUHSATaA B pearilbHOM KOHCTPYKUUN.
Ecnn obnactb NnpyMeHeHMsi NakoB M KPACOK HEM3BECTHA, TO UX UCMbITbIBAOT HAHECEHHbIMMU
Ha antoMuHueByto ponbry TonwmHom 0,2 Mm.

4.18.2.2. [llogrotoBneHHble oOpasubl nNepead WCMbITAHUAMW  BblAEPXKMBAKOT  NPU

TemnepaTtype (20i2 )°C He meHee 48 4, 3aTeM B3BELUMBAKOT C NorpeLlHocTbio He 6onee 0,01

r. OBpasubl JOMKHbI XapakTepmu3oBaTb CpegHue CBOMCTBa Uccreayemoro matepuana.
4.18.2.3. lNpoBepKy pexnmoB paboTbl yCTAHOBKM NPOBOAAT C MOMOLLbIO CTaH4APTHOIO

obpasua, onucaHwe KOTOPOro npueBedeHo B npuroxeHun 9. [lpy 3TOM 3HaAYEHUsN

KoadhdmumeHTa obiMoobpasoBaHus (D’" ) AOIMKHO BbITb B Npegenax:

= + 2 !
pPeXUM TneHus (6e3 MHULMUPYIOLWEro NnaMmeHn) Dy (360—20) M otKr

— + 2 -1
peXunm ropeHunAa (C MHUUNNPYHOLWNM nnameHeM) Dm (120_8) M R

4.18.3. lNpoBegeHne ncnbiTaHui

4.18.3.1. VicnbiTaHne 06pasLoB NPOBOAAT B ABYX PEXUMaX: B PEXMME TNEHUS U B
peXMMe ropeHusi ¢ UCnonb3oBaHMEM ra3oBOW ropenku (anuHa nnamenu ropenkm 10 - 15
MM).

4.18.3.2. BknoyaloT anekTponMTtaHme yCTaHOBKM B TakOM pexume, YTobbl NIIOTHOCTb

-2

TEnnoBOro noToka, nagawowero Ha obpaseu, cocrtasnana 35 KBT - M KoHTponupytoT
NNOTHOCTb MajarLero TensioBOoro noToka C NOMOLLLID TennonpueMHuka Tuna [opaoHa ¢
NOrpeLLHoCTL0 He Bonee 8%.

4.18.3.3. Bknto4alT WCTOMHMK M NPUEMHUK cBeTa. YCcTaHaBnuBalwT HayanbHoe
3Ha4yeHMe CBETOMpOMyCKaHus, COOTBETCTBYKOLlee BepxHeMy npegeny U3MepeHun
pernctpupytoLlero npubopa u npuHumaemomy 3a 100%.

4.18.3.4. MNogroToBneHHbI 0bpasel, NOMeLLaOT B JIOAOYKY U3 HEPXKaBEKLEN CTanw.
OTkpbIBaAlOT AOBepUy KaMepbl cropaHna u 6e3 3agepXkkM yCTaHaBnMBalOT fOOOYKY C
obpa3uoM B AepxaTtenb, Nocrne Yero ABepLy 3akpbiBatoT.

4.18.3.5. WcnbiTaHne npekpawarT npu JOCTUXKEHUU MUHMMASIbHOMO 3Ha4eHUd
CBETONPOMNyCKaHUS.



B cnydyae, korga MUHMManbHoe 3Ha4yeHWe CBETOMpPOMNyCKaHWs BbIXOAMT 3a npeaensi
paboyero ananasoHa Unu HaxoguTcs BOMM3W ero rpaHuu, OoMnyckaeTcsl yMeHbLllaTbh ANUHY
nyTM ny4ya cBeTa (paccTosiHue Mexay MCTOYHMKOM U MPUEMHUKOM CBeTa) MO0 M3MEHSITb
pa3mepbl obpasua.

Mpu MchNbITaHUSX B pexume TrneHust obpasubl He OO0MMKHbI caMoBOCMIaMeHsTbes. B
crlyyae camOBOCMNaMeHeHuss obpasua nocriegylowme  UCMbITaHMs  MPOBOAST  MpU

-2
YMEHbLUEHHOM Ha 5 KBt M 3HA4YeHMN NNOTHOCTU TennoBoro noToka. [1noTHOCTb
TENNOBOro0 MOTOKa CHWXAaKT OO0 Tex Nop, Noka He MpekpaTtuTcs camMOBOCMilaMeHeHue
obpasua BO BpeEMS UCMNbITAHUS.

4.18.3.6. [0 OKOHYaHWN UCNbITAHUA NOLOYKY C OcTaTkamu obpasua BbIHUMAKT K3
Kamepbl CropaHusi. YCTaHOBKY BEHTUMUPYKOT B TeyeHue 3 - 5 MUH, HO He MeHee, 4eMm
TpebyeTca Anst AOCTMXKEHNA NCXOQHOIO 3HAaYEeHUs1 CBETOMPOMNYCKaHWs B KaMepe N3MepPEHNNA.

NMpumeyaHme. B cnyyae, «korda He [OOCTUraeTcs HavanbHOe  3HadveHue
CBETOMPOMNYCKaHWs, 3allUTHblE CTekna POTOMETPUYECKON CUCTEMbI NPOTUPAKOT TaMMOHOM
N3 MArKOW TKaHW, crnerka CMOYEHHbIM 3TUNOBLIM CIMPTOM.

4.18.3.7. B kaxxgoM pexnme UCnbITbiBaAOT NO NSATb 06pa3LioB.

4.18.4. OueHka pe3ynbTaToB
2 -1
4.18.4.1. KoachpmumeHT abimoobpasoBaHus (Dm )y M "K' ghiyncnsaoT no opmyne

T
D= T
min ’ (28)

3
raoe V - BMECTUMOCTb Kamepbl uamepenus, M ;

L - annHa nyTn nyya ceBeTa B 3aA4bIMIEHHOW cpeae, M;
m - Mmacca obpasua, Kr;

T, T,
0, min- - COOTBETCTBEHHO 3HAY€HUA Ha4vanbHONo0 M KOHEYHOro CBETOMPONyCKaHWuA,

%.
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1 — cTOoMKa; 2 — 3neKTpu-
yeckaqa paauauuoHHagq na-
Henb; 3— pamMkKa AepXxarens
o6pa3ua: 4 — BbITXHOMN
30HT; 5 — 3ananbHafq ro-
penka
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4.18.4.2. [Ons kaxgoro pexuma UCObITaHUA  onpedensitioT  KoadpuumeHT
AbIMoobpa3oBaHusA Kak cpegHee apumeTnyeckoe no pesynbratam NATU UCMbITAaHUN.
3a koahpUuMeHT AbiIMooOpasoBaHWMS uMCCcregyemMoro martepuana npuHUMaroT



fOonbluee 3HadYeHne KoadhpULMeHTa AbIMOOOPa3oBaHMS, BbIYUCIIEHHOE ANS OBYX PEXMMOB
NCnbITaHUS.

4.18.4.3. CxogmmoCTb W BOCMPOM3BOAMMOCTb METOAa nNpUM OOBEPUTENbHON
BepoaATHOCTU 95% He gormkHa npesbiwaTtb 15%.

4.18.4.4. YcnoBust 1 pesynbTaTbl MUCMbITAHUA PEMMCTPUPYIOT B NpoTokone, dopma
KOTOPOro npueeaeHa B npusioxeHun 1.

4.18.5. TpeboBaHusa 6eszonacHOCTH

YcTtaHOBKy Ans  onpegeneHns koadpduumeHta abiMoobpasoBaHus Heobxoammo
nomewatb B BbITSXKHOM LWkKad. Paboyee mecTto onepatopa [OOMKHO YAOBNETBOPATb
TpeboBaHnam anektpobesonacHoctn no [OCT 12.1.019 mn caHMTapPHO-TUIMEHNYECKNM
TpeboBaHmnam no NOCT 12.1.005.

4.19. MeTog 3KCnepuMeHTarbHOro onpegeneHuss uHAeKca pacnpocTpaHeHUs
nnameHun

4.19.1. AnnapaTtypa

YcTtaHoBKa [Ons  onpefeneHns UWHAEeKca pacnpocTpaHeHus nnameHn (4ept.19)
BKNtoYaeT B cebs cneayoLime anemMeHThbI.

4.19.1.1. OnekTpuyeckaa pagvauuoHHasd nMnaHenb, COCTosWAaa M3 KepamMuyecKon
NNUTLI, B Nasbl KOTOPOW YNOXeHbl cnupanu ns npososiokn mapkn X20H80-H. MNapameTpobl
cnvpanen (guameTp, war HaMOTKK, ANIEKTPUYECKOE CONPOTUBIEHME) OOMMKHbI OblTb TakKMMK,
4YTOObI NPV PAaBHOMEPHOM pacrnpeaeneHmm cnmpanen no NOBEPXHOCTU KEPAMUYECKOW NNUTLI
cymMmapHas noTtpebnsemass MOWHOCTb He npeBblwana 8 kBT. Kepamunuyeckaa nnuta
3aKkpensieHa B TennoaneKkTpon3oiMpoBaHHOM Kopnyce, UMetoLLeM OTBEPCTUSA AN KpenneHus
K cTovke npubopa M KOMNOAKY MOAKMIOYEHUS SNEKTPUYECKOro NuTaHus. [Ona yBenudeHus
MOLLHOCTU WMH(PaKpaCHOro M3nyyYyeHUs U yMeHbLUEHUS BIUSHUS MOTOKOB BO3dyxa nepepn
KepaMmnyeckon ninTon yCcTaHoBIIEHA CeTKa U3 Xapornpo4vyHOW cTasnw.

4.19.1.2. [epxaTtenbo o6pasua, COCTOAWMN U3 NOACTaBKM M pamku. Pamky
3aKpennsT Ha NoacTaBke Tak, YTOObl NNOCKOCTb obpa3sua maTepuana, YCTaHOBMEHHOMO B
Hen, Oblna HaknoHeHa nog yrrnom 30° OT BepTuKanu B CTOPOHY pagvaLMOHHON NaHenw.
Hepxatenb ob6pasuya ycTaHaBnNuBalwT TakK, 4YTOObI paccTosHMe OT Kpas obpasua,
OrpaHNUYeHHOro paMKon, 40 CETKN pagnaumMoHHOM naHenn coctaBnano 70 mm.

BokoBasi MOBEPXHOCTb paMKuM MMEET KOHTPOSbHblE AENEHNsa Yepes Kaxable (304—rl )
MM, MPOHYMEPOBaHHbIE OT HyNeBOro A0 AEBATOrO.

4.19.1.3. BbITsxkHOM 30HT pasmepamn (360x360x700) MM, yCTaHOBMEHHbIN Hag
aepxatenem obpasua, cnyxut anga cbopa u yaaneHusi NpoayKTOB roOpeHus.

4.19.1.4. TepmoanekTpuyeckmi npeobpasoBartenb guameTpom anektpogos 0,5 mm
Ana 3amepa TemnepaTypbl NPOOYKTOB FOPEHUS B LEHTPE CEeYEeHUSI CYXXEHHOW 4YacTu
BbITS>)KHOMO 30HTA.

4.19.1.5. 3ananbHas ropesnka, yctaHOBMNEHHas nepeq pagnaumMoHHON NaHesnblo Takum
o6pa3oM, 4TObObl paccTosiHMe OT TPYyOKM ropenku, Haxogswencs HanpoTMB CcepefuHbl

HyneBOro yyacTtka, 4O NOBEPXHOCTU UCMbITbIBaeMoro obpasLa coctaBnsano (8J—r 1 ) MM, a ocu
NATM OTBepCTU ObiMM  OpMEHTMPOBaHbl MO HOpMmanu K noBepxHocTM obpasua. Ong
ctrabunusaummn  3ananbHOro  NNaMeHn ropenka WMeeT  OOHOCMOWHBLIN  4Yexon  u3
MeTannnyeckon CeTKu.

B nonoxeHun "KOHTpOSb" ropesiky BbIBOAAT 3a Kpan pamKu.

4.19.1.6. bnok nuTaHMda, COCTOAWMM W3 [OBYX PErynsaTopoB HanpsikeHuss ¢
MaKCMMarbHbIM TOKOM Harpyskun He meHee 20 A 1 perynupyemMbiM BbIXOAHbIM HaNpsXXeHnem
ot 0 go 240 B.

4.19.1.7. CekyHOOMeEpP C NOrpeLLUHOCTbLI0 M3MepeHnsa He bonee 1 c.

4.19.2. NoaroTtoBKa K UCNbITaHUAM

4.19.2.1. Onsa vcnbiTaHnin rotoBaT 5 obpasuoB mccnegyeMoro matepuana asivHOu

(320i2) MM, LUMPUHON (140i2) MM, akTU4YecKon TOMWMHOW, HO He OGonee 20 Mm.
OToenoyHble n 06GNMUOBOYHLIE MaTepuanbl, a TakKKe JaKOKpacodHble W MNEHOYHbIEe
NOKPbLITUA UCMNbITLIBAOT HAHECEHHbIMU Ha Ty € OCHOBY, KOTOpasl MpUHSTa B pearnbHOMu
KOHCTPYKLNN.



4.19.2.2. Obpa3sLbl KOHANULMOHMPYIOT B NlabopaTopHbIX yCcnoBusax He meHee 48 4. OHu
OOJDKHbI XapakTepn3oBaTb CpegHNe CBOMCTBa Uccnegyemoro matepmana.
4.19.2.3. PerynupyloT pacxod rasa 4epes3 3anarbHyl rasoByl rOpenky Takum

obpa3om, 4ToObI BbICOTA A3bIYKOB NIIaMEHN cocTaensna (lli2 )
ropesiky BbIKITO4aOT 1 NepeBoaaT B NONOXeHMe "KOHTPOnb".
4.19.2.4. YcrtaHaBnuBalT nepeq pagvauuoHHOM NaHenbi B paboyee nonoxeHue
aepxaTtenb obpasua C 3akpensieHHoM acboueMEHTHOW MNAUTOW, B NEPBOM KOHTPOSIbHOM
OTBEPCTUMN KOTOPOW HaxoauTCs AaTyMK TENSIOBOro NoToKa.
4.19.2.5. HarpeBaloT paguaumoHHyl0 naHesnb, obecneymBasd MNIOTHOCTb TEMNSIOBOro
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MOTOKAa B CTALMOHAPHOM PEXWME AMs MEpBOi KOHTpOrbHON Toukn (3213) KBr-m
MNOTHOCTb TEMNOBOrO MOTOKA KOHTPONMPYIOT AaT4YMKOM Tuna opAoHa ¢ NOrpeLlHocTbio He

Gonee 8 %.

MpumeyaHue. CunTaloT, YTO paaMauUMOHHasi NaHemnb Bbillfa Ha CTaUMOHapPHbIN
PEXWUM, €Cnu nokasaHusi gaTtyvMka TEennoBOro MnoToka AOCTUraltT 3adaHHOW BENUYUHBLI U
OCTalTCA HEU3MEHHbIMU B TeYeHue 15 MuH.

MM. [Tocne Yyero 3anarnbHyro

4.19.2.6. [lepecTaHOBKOW [JaTyMka B CregylolwMe KOHTPOSibHble OTBEpCTUS
acboueMeHTHON NNUTbl PEerncTpupyoT npodunb NagaroLwero TEennoBOro MnoToka BAOSb
noBepxHocTn obpasua. Bo BTopom wn TpeTben Toudkax OH [OO/MmKeH ObiTb paBeH
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COOTBETCTBEHHO (201r3 )m (12=0i155 ) KBr'm
4.19.2.7. Tlo OKOHYaHUM 3aMepoB YPOBHEW TEMNOBbLIX MOTOKOB AATYMK CHUMAKT U

MPMCTYNAIOT K ONpPeAeneHmio TENMoBoro koadduumenTa yerarosku (P ), xapakrepusyiowero
KONMM4ecTBO Tenna, NoABOOAMMOINO K MOBEPXHOCTM obpasua B eavHuuy BPEMEHW W
HeobxoauMoro Ans MOBbILEHUS TemnepaTypbl AbIMOBbLIX ra3oB Ha 1°C. [ns aTtoro nepen
acboUeMEeHTHON NNUTON ycCTaHaBMNMBAOT LUENEeBY0 KannMOpPOBOYHYIO ra30BYH TOperiky.
MepeBoasT B paboyee MOMOXEHNE U BKMHOYAOT 3amnanbHyH ra3oBYyl ropesky, permcTpupys

yepe3 15 MVH ropeHus Temneparypy (IO) B BbITS)XXHOM 30HTE. 3aTeM 3axuraroT LUerneBylo
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KanmbpoBOYHYIO ropersiky, perynmpys nogady rasa c pacxogom (0’030ir 0,001 ) 1€ . Yepes
10 MVH ropeHus perncTpupyroT TemnepaTypy (tl ) B BbITSDKHOM 30HTE.
Tennoson KO3PULNEHT YCTAHOBKU (B ) BbIYUCAAOT No hopmyrne

0 (29)

-1
rAe g - yaenbHas TennoTa cropaHus rasa, b

Q - pacxopg rasa 3ananeHon ropenku, ¢

B kauyectBe TennoBoro koadppuLMEHTa YCTaHOBKM  MNPUHUMAKOT  cpeaHee
apudmeTndeckoe pesynbTaTtoB NATU KanMbpOBOYHbIX UCMbITAHUN.

4.19.2.8. lNpoBepKy pexnmoB paboTbl yCTAHOBKM NPOBOAAT C MOMOLLbIO CTaHOAPTHOrO
obpasua, onucaHue KOoToporo npueedeHo B npunoxeHun 10. HAEKC pacnpocTpaHeHus

nnameHun cTaHaapTHOro obpasua gomkeH ObiTb 18,4%1,5

4.19.3. lNpoBeaeHne ncnbiTaHui

4.19.3.1. Tllepen npoBedeHWEM KaXOOro UCMbITAHUA KOHTPOMUPYIOT MNIOTHOCTb
TENSI0BOro NOoTOKa B NEPBON KOHTPOSIbHOW Touke no nn.4.19.2.3 - 4.19.2.5.

4.19.3.2. lNogroToBneHHbIN K UCMbITaHUAM obpasey mMatepuana ycTaHaBnNMBaKT B

aepxaTenb 1 Ha NOBEPXHOCTb 0bpasua HaHOCAT PUCKU C LLarom (30J—rl ) MM.
MpumeyaHne. Matepuans! TonwmnHon MeHee 10 MM UCMbITLIBAOT C NOAJIOXKON U3
acbouemeHTHOM NnuTbl pasmepamun (320 x 140 x 10) mm.



4.19.3.3. 3axuraloT 3ananbHylo ropesniky 1 nepeBoaaT ee B pabodee NonoxeHue.

4.19.3.4. 3ameHs0T gepxatenb obpasua, UCNonb3yeMbl AN KOHTPONSA TennoBbIX
NOTOKOB, Ha AepXxaTenb ¢ uccnegyembim obpasuom 3a Bpems He 6onee 30 c.

4.19.3.5. VcnbiTaHne gnuTcd 40 MOMEHTA NpeKpalleHnss pacrnpoCTpaHeHust NnaMmeHu
No noBepxHOCTM obpasua. B npouecce ucnbitaHus onpeaensior:

BpeMS OT Havana MCnbITaHNA 4O MOMEHTA NPOXOXAEHNS (PPOHTOM NIaMeHN HyNeBOW

oTMeTkn 0, ¢;
BPeEMS NPOXOXAEeHMS (OPOHTOM NfaMeHu i-ro ydacTtka noBepxHocTn obpasua (i = 1,2,

T:
.. 9) 1, ¢
paccTosiHue |, Ha KOTOpOe pacnpPOCTPaHUIICA PPOHT NSIAMEHU, MM;

t
MaKkcMMmarnbHy TemnepaTypy AbIMOBLIX ra3oB "4 | °C;

BpeMS OT Havarna UCnbITaHUs 0O AOCTMXEHUA MakCUMarnbHOW TemnepaTypbl Ttmax |,
4.19.4. OueHka pe3ynbTaToB
4.19.4.1. na kaxgoro obpasua BbIYMCNAIT UHAEKC pacnpocTpaHeHus nnamenu (1) no

dopmyne

0,5

=252 ) ()| 1r020 ) L

To T;

, (30)

-1
rae 0,0115 - pasmepHbIn KOO PULNEHT, Br .
-1

0,2 - pasmepHbI KoadpduumeHT, MM

CpegHee apumeTmyeckoe 3HayeHne MHAeKca 5 ncnbiTaHHbIX 06pa3LoB NPUHMMAOT
3a MHAEKC pacnpoCcTpaHeHus nnamMeHn nccrnegyemoro matepuana.

4.19.4.2. CxogumoCTb M BOCNPOM3BOAMMOCTb MeToAa nMpu  OOBEpPUTESNbHOM
BeposATHOCTM 95% He gormkHa npeBbiwaTtb 25%.

4.19.4.3. Ycnosua v pesynbTaTbl UCMbITAHUN PEMMCTPUPYIOT B MPOTOKOone, dopma
KOTOpOro npueegeHa B rnpunoxeHun 1.

4.19.5. TpeboBaHusa 6esonacHOCTM

Bo Bpems ucnbiTaHMM MaTepuanoB W TapuMpOBKM YCTaHOBKW crnegyeT BKYaTb
NPUHYANTENBHYKD BEHTUNALMIO MOMELLEHUS, NPU 3TOM CKOPOCTb BO3AYLUHOMO MOTOKa He

-1

gomkHa 6biTb Gonee 0,35 M'C | PaBouyee MecTo onepaTtopa AOMKHO YAOBMNETBOPATb
TpeboBaHnam anekTpobesonacHocth no OCT 12.1.019 u caHUTapHO-TMIMEHNYECKNM
TpeboBaHmnam no NOCT 12.1.005.

4.20. MeTopg 3KcnepumeHTanbHOro onpeaeneHnst nokasaTtens TOKCUYHOCTM NPOAYKTOB
ropeHns NOSIMMEPHbIX MaTepuanos

4.20.1. AnnapaTtypa

YcTaHoBKa Ans onpeneneHns nokasatens TOKCUMYHocTu (4epT.20) BkntoyaeT B cebs
cnegylowme anemMeHTbl.
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1 — kamepa cropaHuna; 2 — gepxartens o6pa3aua; 3 — SneKTpoHarpe-
BaTeNbHLIA Manyvyartenb; 4 — 3acnoHkn; 5, 18 — nepexogHble pyKaBa;

6 — cTAauMOHAapHAasa CeKUMs 3KCNO3NUMOHHCK KamMepsl; 7 — aABepua
npeankamepbl; 8 — NoABNXHAA CEKUNA SKCNO3NULMOHHON Kamepbl; 9,

15 — wryuepsl; 10 — TepmomeTp; 11 — KneTka AnNs NOACNbLITHBLIX XW-
BOTHbIX; 12 — npepkamepa; 13 — npepoxpaHnTensHaa memMmbpaHa;

14 — BeHTMAATOP; 16 — peauvHeBan Npoknaaka; 17 — knanad NpoAoyeBKv

YepT. 20
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4.20.1.1. Kamepa cropaHuss BMECTUMOCTbIO 3-10 M coeguHeHHas ¢
9KCMNO3ULMOHHOM  KamMepon  nepexodHbiMUM  pykaBamMu, BbIMNOfIHEHA U3 JIMCTOBOW

HepXXaBelLwen ctanm ToNWmMHOn (2’0J—r0’1 ) MM. BHYTPEHHAA NOBEPXHOCTb KaMepbl CropaHus
n3onupoBaHa acbouemeHTHbIMM nnntamum TonwmHon 20 mm. B kamepe ycrtaHoBReH
SKpaHUPOBaHHbLIN  3reKTpoHarpeBaTerbHbI  U3nydatens pasmepamu (120x120) mm
aepxarenb obpasua pasmepammn (120x120x25) mm. Msnyyatenb npencraBnseTr cobon



HarpeBaTeNnbHylO cChnvpanb, pasMeleHHylo B Tpybkax K3 KBapueBOro cTekna u
pacnonoXeHHy nepeq ctanbHbIM NONNMPOBaHHbLIM OTpaXaTenem C BOASHbIM OXNaXX4eHUEM.
OH 3aKkpenneH Ha BepxHeW CTeHKe Kamepbl nog yrnom 45° k ropusoHTanu. Cnupanb

n3ny4yartensa conpoTMBIEHNEM (22’0J—r0=1 ) OM m3rotoBneHa n3 npoBosiokn mapkm X20H80-H

(TOCT 12766.1) guameTpom (059J—r0’1) MM. ONeKTponuTaHue usnyyaTens perysvpyroT C
NOMOLLbIO TpaHcdopMaTopa U KOHTPOMNUPYIOT MO NoKa3aHUAM BOSIbTMETPA C MOrpeLLHOCTbIO
He 6onee 0,5 B.

[epxaTtenb obpasua BbINOMHEH B BUAE METanNIM4Yeckon paMkun, B KOTOPOW 3aKpenseH
acbouemeHTHbIM nopaoH. lMogaooH wnmeeT yrnybneHwe ana pasMelleHus BKnagbiwa C
obpasuom MmaTtepuana. HarpeBaemada  nOBepxXHOCTb obpasua W MNOBEPXHOCTb
arieKkTpoHarpeBaTenbHOro narnyvartens napannernbHbl, paccTositHue Mexgy HumMn pasHo 60
MM.

Ha ©okoBOW CTEHKe Kamepbl CropaHus MMeEEeTCs OKHO M3 KBapLeBOro crekna nns
HabnoaeHus 3a 06pa3yoM Npu UCMbITAHNUAX.

Ha Bbixoge u3 Kamepbl CropaHua pasmeLleHbl 3aCrIOHKM BEPXHEro u HUXHEro
nepexoaHblx pykaBoB. [nuHa BepxHero pykaBa 250 MM, HwxkHero - 180 MM, NpoxoaHble
ceyeHuns pykaBoB cooTBeTcTBeHHO (160 x 40) mm 1 (160 x 30) MM. BHyTpeHHsIS NOBEPXHOCTb
BEPXHEro NepexogHoro pykasa takke obnvuoBaHa acboueMeHTHbIMU NAnTamMu.

4.20.1.2. 3OKCnosvUMOHHAA Kamepa, COCTOoslWas M3 CTauuoHapHOM W MNOOBWXKHOM
cekumn. o nepumeTpy CTauMOHAPHOW CeKUMM UMeeTcA nas And HagyBHOW pe3viHOBOW
npoknagkn ¢ paboymm aaesneHnem He meHee 6 Mla. B BepxHeln 4yacTu kamepbl HAaXO4UTCH
YeTblpexnonacTHbI BEHTUNATOP nepemMelumBaHus guametpom 150 MM Cc  4actoTom
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BpaweHns 5 © . Ha 6oKoBOW CTeHKe YCTaHOBMEH KnanaH npoayBku. Ha TopLieBoi cTeHke
NOABMXXHOW CEKLMM 3aKpenneHbl npeaoxpaHuTenoHas membpaHa, npegkamepa, WTyuepsbl
ANs NOAKMOYEHNS] ra30aHannM3aTopoB, TEPMOMETP AN U3MEPEHNA TemnepaTypbl B HUXHEN
yacTu Kamepbl. [lepemelieHne nNOOABWXKHOW CeKUMM MNO3BONSET M3MEHSATb 0O6bem

3
3KCNo3unLUMoHHoM kamepsbl ot 0,1 0o 0,2 M

3
4.20.1.3. MNMpenkamepa o6bemom 0,015 M | o6opynoBaHHas Hapy>XHOW U BHYTPEHHEN
ABepLaMn 1 CMOTPOBbLIM OKHOM.
4.20.1.4. Bopgooxnaxgaembin gatyumk tuna FopgoHa POA-013 n pernctpupyrowmm
npuoop TMna A 565-001-06 ¢ gmanasoHom wmamepenHun ot 0 oo 100 mB gna KoHTpons
MNNOTHOCTU TEMNOBOro NOToKa. lMOorpelwHoCcTb N3MEpPEHNS MAOTHOCTM TEMSIOBOrO MOTOKA He

[OSkHa 6biTb Goree 8 %.
4.20.1.5. [ns HenpepbiBHOrO KOHTPOMS COCTaBa ra30BO34yLWHOW cpedbl B
3KCNO3ULIMOHHOM Kamepe WCnonb3ylT rasoaHanu3artopbl okcuga yrnepoga (TMAM-5M c

AnanasoHoMm wusmepeHun ot 0 oo 1%, [OnNycTUMOW MNOrpeLIHOCTbLIO +2 %), aunokcuaa
yrnepoga (TMAM-5M ¢ gnanazoHom mamepeHun ot 0 o 5%, oNyCTMMON NOrpeLlHOCTLIO

12 %) wn kucnopoga (MH 5130-1 ¢ gnanasoHom uamepenun oT 0 go 21%, gonycTumon

MOrpELLHOCTbIO 12 %).

4.20.1.6. TepmomeTp nabopaTopHbI NOOOro TMna ¢ anana3oHom namepenmn ot 0 go
100°C, ¢ norpewHocTblo He 6onee 1°C.

4.20.2. NoarotoBKa K UCMNbITAHUAM

4.20.2.1. MNpwn Hanagke yCTaHOBKM criedyeT onpeesniutb napameTpbl HanpsaXXeHus Ha
cnvpanu anekTpoHarpeBaTenbHOro ManyyaTtens, npyM KOTopbix obecneymBaloTCa 3agaHHble
YPOBHM MIIOTHOCTM TEMMOBOro NOTOKa. [Ana namepeHnsa BennyMHbl Nagatrollero TensioBoro
notoka Bogooxnaxgaembln Aatink POA-013 3akpennsawT Ha UeHTpanbHOM YyyacTke
aepxarena obpasua. M3amepeHuss npoBoAAT NpU repMeTU3NPOBAHHON 3SKCMO3ULMOHHOM
Kamepe M OTKPbITbIX 3aCflOHKax NepexXoaHblX pykaBoB. 10 pe3dynbTaTtam U3MEPEHUN CTPOAT
rpapmk 3aBMCMMOCTU MMOTHOCTM Majarowero TennoBoro notoka (Q) oT HanpskeHus Ha
cnvpanu anekTpoHarpeBaTenbHOro uanyyaTens.

4.20.2.2. [lo BenuyuHe nMMNOTHOCTM TEMSIOBOrO MOTOKA OMNpedenstoT 3HadYeHue



TemnepaTypbl  MCNbITaHUS (4““ ), COOTBeTCTBylOllee TemnepaType HarpeBaemoMn

MOBEPXHOCTU KOHTPOSbHOro (Heroptoyero) obpasua ns acbouemeHTta. [ina onpegeneHus bien
NCNonb3ylT AaHHbIE, NPpMBEAEHHbIE B Tabs.16.

Tabnuua 16
I I I I I I I I I I
Q, xBr x|[10,0 |13,5 |18,0 |23,0 |28,0 |32,5|38,0 [44,0 |52,5
| 65,0
M) N I N A A N N N B
| | | | | | | | | |
t ucn, °C |300 |350 |400 |450 |500 |550 |600 |650 |700
| 750

4.20.2.3. YcTaHOBKY criegyeT cumTaTb roTOBOW K UCMbITAHUSM Matepuanos, ecnu npu
KOHTPOJSIbHOW NpoBepKe:

3Ha4yeHMsa NNOTHOCTU NagaroLLero TeNOBOro NOTOKa COOTBETCTBYIOT YCTAaHOBNEHHbBIM
3HaYeHUAM HanpsHKeHUs Ha cnMpanu anekTpoHarpeBaTenbHOro usnyyaTens;

Bbixod CO B yCroBUAX TEPMOOKUCIIUTESNBHOIO pasfoXeHUs NMOPOLUKOBOW LENsonosbl
(ppakuma 0,25 - 0,75) maccon 2,5 r npu Temnepatype ucnbiTaHna 450°C (NNOTHOCTb
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najatoLlero TennoBoro noTtoka 23 KBT'M * cocrasnsier (ZOOJ—F“)I"IF'r :

KOHUeHTpaumsa CO B 9KCMO3MUMOHHOM Kamepe 3a BpeMsa BblaepxmBaHust 30 MUH
CHWXaeTcs He boree 4yeM Ha 5% OT nepBOHAYanNbHOrO ypOBHS.

4.20.2.4. Ins wcnbiTaHn rotoBaT He meHee 10 obpasuyoB pasmepom (40x40) mm
rakTU4eCKon TOMLWMHbI, HO He Bonee 10 mm. OBpasubl KOHOULMOHMNPYIOT B nabopaTopHbIX
yCcrnoBusix He MeHee 48 4 M 3aTeM B3BeWMBAOT C norpewHocTbio He 6onee 0,1 r. OHwm
OOJMKHbI XapakTepmn3oBaTb CpegHNe CBONCTBa Uccnegyemoro matepmana.

4.20.2.5. MNpenBapuTtenbHO 06pa3ubl Kaxgoro maTepuana nogsepraroT BO3AENCTBULO
TENMoBbIX MOTOKOB PasfMYHOM MNOTHOCTM, obecneymBaloWMX B KaXXOAOM MNOCMeayloLem
onbITe MOBbILWEHNE TemnepaTypbl McnbiTaHna obpasua Ha 50°C. [Mpn aTtom HaxogaT
3HayeHMe TemnepaTypbl WCMbITaHMA MaTepuana B pPeXuMe TepMOOKUCIIUTENbHOMO
pasnoxeHna (Tnenunsa). OHo gomkHO ObiTb Ha 50°C Hwke TemnepaTypbl, NMPUM KOTOPOW
HabntogaeTcs camoBocnnameHeHne obpasua.

4.20.3. lNpoBeageHne nUcnbliTaHU

4.20.3.1. Martepmanbl  UCMbITbIBAOT B  OOHOM U3  OBYX  pPEXUMOB -
TEPMOOKUCINTENBHOIO PAa3fiOXXEHUS WM MIAaMEHHOr0 TOpPEeHUsi, a UMEHHO B pexume,
crnocobCTByOWEM BblAENEHNI0 6Gonee TOKCUYHBIX CMecen neTyumx BeLwecTB. Pexum
nnaMmeHHOro ropeHust obecneumBaeTca npu Temnepartype ucnbitaHna 750°C (NNOTHOCTb
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nagarowiero TennoBoro rnotoka 65 KBT "M Kputepnem BbibOpa pexmma OCHOBHbIX
NUCMbITAHUN CAYXUT Haubonbluee 4YUCNO feTanbHbIX UCXOO0B B CpaBHMBAEMbIX rpynnax
NOAONBITHBIX XXMBOTHbIX.

4.20.3.2. Npun npoBegeHUM OCHOBHbIX UCMbITAHUA B YCTAHOBNIEHHOM pEXUME HaxoaAaT
PS4 3HAYEHWA 3aBMCUMOCTM TOKCUYECKOro AEWCTBUS MNPOOYKTOB FOPEHUSI OT BENUYUHBbI
OTHOLWEHMa Maccbl obpasua K 06bemy yctaHoBKU. [ns NonyvyeHuUs TOKCUYECKUX acpekToB
HWXe 1 Bblwe YpoBHA 50% neTanbHOCTU U3MEHSAT 06beM 3KCMO3ULMOHHOW Kamepbl npu
NOCTOSIHHbIX pa3mepax obpasLoB MaTepuarnos.

Mpumeuanune. [Mpu onpegeneHnn TOKCMYECKOro addekTa Yy4uuTbiBalOT rmMbenb
XMBOTHbIX, HACTYNUBLLYIO BO BPEMSI 3KCNO3MLUMN, a Takke B TedeHne nocnenyowmx 14 cyr.

4.20.3.3. 3aTpaBKy XMBOTHbIX MPOBOAAT cTaTudeckum cnocobom. B kaxgom onbitTe



NCNonb3yT HE MeHee 8 BenbIX MbIlen Maccomn (20J—r2 ) I. [1poooMKNTENBHOCTL 9KCNO3NLUK
coctaBnset 30 muH. TemnepaTtypa Bo3ayxa B npegkamepe 3a Bpemsi IKCNo3nLmMn He JoKHa
npesblwaTb 30°C, a KOHUEeHTpauus Kucrnopoga gormkHa bbiTe MeHee 16% 06.

MpumeyaHme. B oTaenbHbIX criydasax no TpeboBaHMIo 3akasunka BpPeEMST IKCMO3MLNN
MOXeT BbITb N3MeHeHo B npegenax 5 - 60 MuH.

4.20.3.4. [llpepycmatpmBaloT cregylowmin  nNopagok  nNpoBefeHuUst  UCMbITaHUA.
HarHeTaloT BO3oyx B HagyBHYH NMpoknazaky no aasnenus 0,6 Mla, npoBepsitoT 3a3emnieHne
YCTaHOBKU, UCNPABHOCTb NPUBOPOB 1 0b6opyaoBaHus, apdekTMBHOCTL BEHTUNAUMK. [TogatoT
BOAY ANS OXNaxOeHust manyyaTtens, rnocrne 4ero BKNHYalT €ro Ha COOTBETCTBYyHOLLEE
HanpskeHne. 3acroHKM NepexoiHbIX PyKaBoB, KnanaH npoayBku, ABepua Kamepbl cropaHns
HaxXo4AaTCA B NOMOXEHUN "3aKpbITO".

BaBeleHHbI 0Opa3el MaTepuana nomeLlarT, a Npyu HEOBXOANMOCTHM 3aKpennaT BO
BKMagpllle, UMEIOLEM KOMHATHYO Temnepartypy. KneTtky € >XMBOTHbIMW YCTaHaBMMBAKOT B
npegkamMmepe, HapyXHyH ABepLy KOTOPOW 3aKpbIBatoT.

C MOMeHTa BbIxOA4a aneKTpoHarpeBaTeNlbHOro M3nydaTenss Ha CTabunmM3npoBaHHbLIN
pexum (4epe3 3 MWH MNOCNe BKIHOYEHMUS) OTKPbIBAKOT 3aCSfIOHKM MepexodHblX PYKaBoOB U
ABepuy Kamepbl cropaHus. Bknagbiw ¢ obpasuom 6e3 3agepxku NomMewarT B AepxaTtenb
obpasua, nocne 4Yero ABepUy Kamepbl CropaHusi ObICTpPo 3akpbiBatoT. OTMevaloT Bpems
Havana 9KCrno3numm XNBOTHbBIX B TOKCMYECKOW cpeae.

Mo [OOCTMXKEHUM MaKCMMarnbHbIX 3HAYeHUM KoHueHTpaumm CO u Co, B
3KCMO3MUMOHHOMW KaMepe 3acrioHKM NepexodHbiX pykaBOB  3akpbiBaloT. CHumatoT
HanpshkeHne C HarpeBaTenbHOro anemMeHTa uanyyaTtens. BknoyalT Ha 2 MUH BEHTUNATOP
nepemMeLLnBaHuS.

Mo wucTteyeHn BpeMEHU IKCMO3ULMKM KUBOTHBLIX OTKPbIBAKOT KnanaH npoAyBKy,
3aCrOHKM NepexoHblX PYKAaBOB N HapPYXHYI ABepLy npeakamepbl. YCTaHOBKY BEHTUNNPYIOT
He meHee 10 MUH. PernctpupyroT 4ncno normbLunx n BeKMBLUMX XXUBOTHbIX.

MpumeyaHue. B cnyyae onpegeneHns nokasaTenst TOKCUYHOCTM NPOAYKTOB FOPEHUS
npu ycnoBun KpaTkoBpeMeHHou (5 - 20 MMH) 3KCNO3MUMK 3aTpaBKy XMBOTHbLIX HAYMHAKOT C
MOMEHTa OOCTUXKEHMUSI MaKCUMarnbHbIX 3Ha4YeHun koHueHTpaummn CO n CO2, HO He no3gHee
yeMm Yyepe3 15 MUH nocne pasnoxeHus obpasua.

4.20.3.5. B 3aBMcMMOCTM OT cocTaBa MaTepuana npu aHanumse npoayKTOB ropeHus
onpenensiT KONMUYECTBEHHbIN BbIXOA OKCuAa yrrnepoja, Auokcuga yrnepoaa, LUMaHUCTOro
BOAOPOAA, OKCMAOB asoTa, anbAerngoB U Apyrnx BewecTB. [Ina oueHku BKraga okcuaa
yrnepoga B TOKCMYECKMA 3PdEKT M3MEPSIOT coaepXaHne kapbokcuremornobuHa B KpOBU
NOOOMNbITHBIX XXUBOTHbIX.

4.20.3.6. Ecnu macca obpasua npuHaTbiX pasmepoB (40x40) MM He nosBonsieT
nonyy4nTb 3apekTol MeHble wunu Oonblie ypoBHA rnetanbHocTn 50%, ponyckaetca
YMEHbLWNTb pasmepbl obpasua nnm ysennuntb nx go (80x80) mm 1 TonwmHy o 20 mm.

4.20.4. OueHka pesynbTaToB

4.20.4.1. TonyyeHHbIN psg 3HAYEHUM 3aBUCUMOCTU feTanbHOCTU OT OTHOCUTESIbHOW

Maccbl MaTepuana MUcrnonb3ylT ANA pacyeTa nokasaTtens TOKCUYHOCTU HCLSO, B I'M |
PacuyeT npoBogaT ¢ nomouwbo NpobuT-aHanusa unm gpyrmx crnocoboB pacyeTa cpegHux
CMepTeNbHbIX 403 N KOHLEHTpauun.

4.20.4.2. Tlpn HeobxoAMMOCTU oOnpeaenuTb KracCUUKauMOHHbIE napameTpbl N4
APYrnx 3Ha4YeHUn BpeEMEHU IKCNO3NLNN NX BbIYUCHISIOT NO hopmyne

CL,,CO
o™ 200" 1)

CL;,CO
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roe - cpeOHsil cMmepTenbHas KOHLEeHTpauusa okcupaa yrnepoga s MI'M



1
C
KOTOPYIO BbIYUCIISIOT MO YpaBHEHWUIO Lso (' - Bpemsi 3Kcnosnummn B MUH);
gCO - ypoBeHb BblgernieHnss CO npu cropaHuUn YCroBHO "3TarnoHHbIX" MaTepuaros:

=4502+22292t

-1 1
ANs 4YpesBblyaiHO onacHbiXx - 6ombwe 360 MI'T | ppicokoonacHbix 120-360 MI'T

-1 -1
yMepeHHoonacHbix 40-120 MI'"I'  'manoonacHbIx - oo 40 MU' I

4.20.4.3. Ecnn 3HavyeHus Haﬂ, nosiydeHHoe B pesynbTaTte UCMbITaHUA MaTtepuana,
ONN3KO K rpaHMYHOMY 3HAYEHWUIO OBYX KNaccoB, TO Mpu OnpeaesieHMM CTENEHW OnacHOCTU
mMaTepvana npuHMMalT BO BHMMaHWE PEXUM WUCMbITAHUSA, BPEMS pasnoxeHus obpasua,
AaHHble O CcocTaBe [MpPOAYKTOB T[OPEHUS, CBeAEHUA O TOKCMYHOCTU OBHapy>KeHHbIX
COeaVHEHUN.

4.20.4.4. Tlpn cogepxaHun kapbokcuremornodbmHa B KpOBM MOAOMbITHBIX KMBOTHbLIX
50% wn Bonee cumMTaloT, YTO TOKCUYECKMI IPPEKT NPOAYKTOB ropeHns obycrnaBnmBaeTcs B
OCHOBHOM AENCTBMEM OKCuaa yrrnepoaa.

4.20.4.5. CxogMmocTb MeToda npu OOBepuUTenbHON BepodATHOCTUM 95% He aormkHa

-1
npesbiwaTh no Beixogy CO (MI'I ) 15%.
4.20.4.6. Bocnpon3BogMmocTb MeToga npu OoBepuTenbHOW BeposaATHOCTU 95% He
-1
[AOIMKHa npeBblwaTh no Bbixogy CO (ML) 25%,

4.20.4.7. YcnoBust 1 pesynbTaTbl UCMNbITAHUA PErMCTPUPYOT B NpoTokone, dopma
KOTOpPOro npueeneHa B npunoxexHun 1.

4.20.5. TpeboBaHusa 6esonacHoCTU

MomeweHne, B KOTOPOM MPOBOAAT WCMbITAHMS NO ONPeaeneHntd TOKCUYHOCTU
NPOAYKTOB TOpPEHUs, AO0MKHO ObiTb 000pyAOBaHO MPUTOYHO-BLITSIKHOW BEHTUMSILUMEN.
Paboyee mecTo onepatopa LOMMKHO YOOBMETBOPATL TpeboBaHMsM anekTpobe3onacHOCTM No
FOCT 12.1.019 n caHuTapHo-rurneHnveckmm TpebosaHmam no FOCT 12.1.005.

4.21. MeToa aKkcnepMMeHTanbHOro onpeneneHns MMHUMMansHon pnermaTnsnpytoLemn
KOHUEeHTpauun drermatnsaTopa u MMHMMaribHOIoO B3pbIBOONACHOrO COAepKaHUS Kucnopoaa
B ra3o- 1 NapoBO3A4YLUHbIX CMEeCAX

4.21.1. AnnapaTtypa

OnpepenexHe MMHMManbHon donermMaTmampyoLen KoHUEHTpauumn dnermatmsaropa u
MUHMMaITbHOIO B3PbIBOOMACHOIO COAEPXKaHUS KMUCNopoda B raso- M NapoBO34yLUHOW CMecu
OCYLLECTBNAIOT Ha yCTaHOBKe, onncaHHoun B 1.4.10.1.

4.21.2. lNpoBegeHne ncnbiTaHum

McnbiTaHna npoBogAaT no metoay, nanoxeHHomy B n.4.10.2.

4.21.2.1. B BakyyMMpOBaHHbI pPeakLMOHHbIN Ccocyq nocriefoBaTenbHO MoAarT Mo
napunanbHbIM AaBfeHNaM UccregyemMoe BewecTBO U 3adaHHbIn bnermatmsatop, a 3aTem
noJaroT BO3ayX A0 BblpaBHMBaHWS AaBNeHUsS B peakLuMOHHOM cocyae C aTMOCKEepPHbIM.

4.21.2.2. N\ameHsiss cogepXaHue nccnegyemMmoro Bellectsa B CMECU Npu HEU3MEHHOM
KOHUEeHTpaumn driermatu3atopa, HaxoaaT KOHLUEHTPaUMOHHbIE npeaeribl pacnpoCcTpaHeHns
nnamMeHn No CMeCH.

4.21.2.3. 3atem yBenuunsatoT Ha 2% copepXaHue drnermatmsatopa B CMeCU 1 CHOBa
HaxXo4AT Npeaernbl pacnpocTpaHeHnsa NnamMmeHu.

4.21.2.4. TlpoBoaa aHanorMyHble WUCMbITaHUSA, HaxoOAT Takoe coaepkaHue
donermatnsatopa B CMECU, MPU KOTOPOM HWKHUA WU BEPXHUA Npeden pacrnpocTpaHeHusa

nnaMmeHn CcxoaaTcsa Ha rpaduke B OAHY TOYKY Po (4epT.21). WUcnbiTaHne cwmecw,

COOTBETCTBYIOLLEN N0 COCTaBY Touke P¢ | MOBTOPSIOT HE MeHee Tpex paa.

KoHueHTpauua donermatusartopa B cmecu, % o06.
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Rowngewinpayus greesomusamopa 8 cmecy, % o8

Yepr. 21

4.21.3. OneHka pe3ynbTaTtos

4.21.3.1. CopepxaHue cnermatmsartopa, COOTBETCTBYIOLLEE TOYKe (p‘b, npUHUMaKT
32 MWHUManbHyH NerMaTusmpyroLyo KOHLEHTpaumio LaHHOro dnermartmsaTtopa Ans
nccnegyemoro BelecTsa.

4.21.3.2. MuHumanbHoe B3pbIBOOMACHOE COAepXaHue Kucnopoaa ((Poz) B % O006.
BbIYMCNAOT NO popmyrne

w200 (g 0-00)

roe Pt - MUHUManbHas dnermaTnsmpyoLLas KoHUEeHTpauus gnermatusartopa, % o06.;

Preo copgepxaHune BogsHoro napa B Bo3gyxe (% 06.), Beluncnsemoe no opmyne

(9).

4.21.3.3. CxogMmocTb MeToda npu OOBEPUTENbHON BepPOATHOCTM 95% He pormkHa
npesbiwaTb 0,2% 06.

4.21.3.4. Bocnpon3BogMMOCTb MeToda npu OOBepUTEnbHON BepoATHOCTU 95% He
AormkHa npesbiwaTb 0,6% 06.



4.21.3.5. YcnoBust 1 pesynbTaTtbl MUCMNbITAHUA PEMMCTPUPYIOT B NpoTokone, dopma
KOTOpPOro npueeneHa B npunoxexHun 1.

4.21.4. TpeboBaHmsa 6e3onacHOCTH

Pabouee MeCTO onepatopa OOJKHO yOOBIIETBOPSATb TpeboBaHNAM
anektpobesonacHoctn no OCT 12.1.019 n caHuTapHO-TMrmMeHn4yeckum TpeboBaHMsM Mo
FOCT 12.1.005.

MpunoxeHue 1
PekomeHayemoe

MpoTokonbl onpeaeneHnini nokasateneun NOXXapoB3pbIBOONACHOCTU BELLECTB U
mMaTepuanos

MpoTokon
3KCcnepuMeHTanbHOro onpeaenieHus rpynnbl Heropr4Ynx MaTepuanos



DaTa HamMmeHnoBaHMe, OU3UKO—-XMMUUECKUE
YCJIoBMA B IIOMEIIEHUN : cBOMCTBa MM ykaszaHme HTI Ha
TeMnepaTypa, °C MaTepasn
aTMocdepHoe namJeHue, Klla
OTHOCUTEJIbHAS BJIAXHOCTL, 3
XapaKTepucTKa M3MEPUTEJIbHEX NIPpMOOPOB
Ho- |Temneparypa B neum, |HenbTa|TeMmnepatypa Ha |lenbTa TeMnepaTypa HemneTa| Bpewma Macca o6bpasz-|Ilorepsa
Mep °cC t £, MIOBEPXHOCTM t s, °cC BHYTPU t c, camocTo- (ua, I MaCCHI
06— °cC obpasua, °C obpasua, °C °cC ATeJLHO- obpasua,
pas- TO %
l1la |Hadva- |[Makcu-|KoHe-— MaKCH~— | KOHEeU-— MaKCH~— | KOHEeU— TOpeHus oo rnocJe
ojsa |(npHas |Manb—- [4YHas MaJlb— Hasa MaJlb— Hasga obpasla, |MCchnel— |MCIBI-
nc-— Ha4d t £, Ha4d t s, Ha4d t c, e TaHuga |TaHuA
TIBI— t £, KOH t s, KOH t c, KOH
Ta- MakKcC MakKcC MakKc
HUI
Atf, CpeiH = : Al‘s, CpeiH = : Al‘c, CpeiH =
[lpuMeuaHue
BriBOII

damMmnma oneparopa
HaumMeHnoBaHMe JjabopaTopun




MpoTokon

3KCMepuUMeHTanLHOro onpeaeneHUs rpynnbl TPYAHOrOPHOYUX U FOPHOUYNX TBEpAbIX
BellecTB U MaTepuanoB

JaTa

HammeHoBaHUE,

"
YCJIOBMS B IIOMEIEeHWU :
CBOMICTBRA

coCcTas

OMBUKO—-XVMHUUECKHME

Temneparypa, C BelleCcTBa Wi yKazaHue
HTIO =Ha
aTMochepHOE IoaBJIeHUE, xlla MaTepMra
OTHOCHUTEJIbHA4 BJIAXHOCTH, %
XapakTepmucTHKa M3MEPUTEIbHBIX
npudopoB
| | | | |
Homep |TeMnepaTypa |MaKCMMaﬂbHaH | Bpewmsa |Macca
o@pa3ua,|HOTepH
obpasua |peakumonHoit | Temneparypa | mocTmxenms | T |
MaCCH
oJisd | KaMepEH! oo |Pa3006pa3me
| MaxcumanbHOM | | | obpas-
MCIBEITa— BBEeIEHUS | IPOOYyKTOB |TeMnepaTypm,| o | nocrse |ua,
%
HUA obpasua, °C ropenus, °C c UCIEI- |MCHOHTa-
TaHUA HUA
[TpymMeuaHME
BriBOI
damMmiina ornepartopa
HammMeHOBaHMe JabopaTopumn
MpoTokon

onpepeneHus Temnepatypbl BCNbIWKKU XXUOKOCTEN B 3aKPbITOM TUTNe
(ykasaTtb mapKy npubopa n cnocob HarpeBaHUA; [OMNYCKaeTCA NPUMEHATb
npn6op NBHI, npubop no TY 38110207 n aHanornyHble)

IaTa

HammeHnOBaHUE,

cocTas



YCJIOBMS B IIOMEIIEHUN : OUBUKO—-XUMUUECKUE
cBOMCTBA
TeMneparypa, - C UCCIIegyeMOoT O BeluecTBa

aTMochepHoOE IaBJIeHNE, klla

OTHOCHUTEJIbHAaA BJIAXHOCTEL, %

Howmep | CxopocCTh |TeMnepaTypa|Pe3yanaT |TeMnepaTy—
OcobeHHOCTHU
obpasua nJj4a | HarpeBaHUA |MCHHTaHMH, |MCHHTaHMH | pa
VICIIBITaHUMA
VCIIBITaHU A obpasua, °C Ha BCIBIIKY | BCIBIIKM,
o o
C x MmH(-1) C

tBCH:tBCH, Cpem{+0’27( 101’3 _p)

BriBOL
damMmiina ornepartopa
HammMeHOBaHMe JjadbopaTopum

MpoTokon
onpepeneHus Temnepatypbl BCNbIWKXW U BOCMIAMEHEHUSA XUAKOCTEN B OTKPbITOM
Turne (ykasatb Mapky npubéopa n cnocob HarpeBaHus)

Hara HammMveHOBaHUE, coCcTas
u

YCJIOBMA B IIOMEIUEHUN : OUBUKO—-XUMUUECKUE
CBOMCTBRA

TeMmneparypa, - C UccrenyeMon KUIKOCTU
aTtMochepHOE IaBJieHue, xlla

OTHOCUTEJIbHAas BJIAXHOCTb, %

XapakTepnucTukKa VU3MEPUTEJIbHBIX
jugelzielejele):!
| | | | |
Homep | CropoCThb |TeMnepaTypa| PesynbTatT

Temneparypa | OcoBernHoc—
obpasua nJs| HarpeBaHUs |MCHHTaHMH, UCTILITAaHU S | BCIIBIIKY | T



UCIIBITaHUA obpasua, °C |Ha BCIIBIIKY |(BocnnaMe—
UCIIEITaHU S
°C x MuH(-1) (pocnyame- |HeHudg), °C
HeHue)
tBCH(BOCHJ'I ): tBCH(BOCHJ’I )cpe)JH + 0’27( 10 1 ’3 - p) -
BrBOID
damMmiina orneparTopa
HammMeHnoBaHMe JabopaTopumn
MpoTokon

onpegerneHusa TtemnepaTtypbl BocnjiaMmeHeHUus (CaMOBOCﬂnaMeHeHMﬂ nnum TﬂeHMﬂ)
TBepAbIX BewecTB U maTtepuanoB

IHaTa

HammMeHOBaHUE, cocCcTan

"
YCJIO0BMS B IIOMEIEeHWU :
cBOMCTBA

Temneparypa, - C

OUBUKO—-XVMUUECKHUE

BeElleCTBa WM yKas3aHUue HTHO

Ha

aTMochepHoOE IaBJIeHUEe,

OTHOCHUTEJIbHAA

xlla MaTepua

o°

BJIQXHOCTBE,

XapakTepmucTHKa
npmbopoOB

M3MepnTeJIbHBIX

Homep oOpasua |
OcobeHHOCTH

IJi1d MCIIBEITaHMA | MCIIEITAHWUA, OC |

TemMmneparypa

PesynbTar

VMCIIBITAHWMA | VMCIIBITAHWMA

|
BriBon

damMmiina omnepatTopa

HamvenoBaHume JjiabopaTopum

MpoTokon

OﬂpeﬂeﬂeHMﬂTeMnepaTypblCaMOBOCHHaMeHeHMﬂra3OBIGMMﬂKOCTeﬁ



JaTa HamMmeHOBaHUE, cocTas

12

YcyoBusa B IIOMEUEHUMN: dMBUKO—-XUMHUUECKHUE
CBOMCTBA

TeMmnepartypa, - C MCCIIenyeMoTo BelleCTBa
aTtMochepHOE OaBJIEHUE, xlla

OTHOCHUTeEJIbHad BJIaXHOCTbL, %

XapakTeprucTuKa V3MEePUTEIIbHEIX npubopoB

Howmep | KommuecTBO |TeMnepaTypa KOJIOHL, °C|TeMnepaTypa|Hepmon
|P63yﬂb—
HpO@H | BelleCTBa B } T T {MCHHTaHMH, |MHﬂyK—
TaT
BemeCT—| npobe, cM3 |Bepx |cepenMHa| HU3 | °C |uMM, c
|MCHHTa—
2 | () | | | | | |

HIMA

[TouMeuaHme
BrBOn

damMmiiMa oreparTopa
HamvenosaHme JjiabopaTopum

MpoTokon
onpeneneHusi KOHUEHTPaLMOHHbIX NpeAenoB pacnpocTpaHeHUs nNiaMmeHun
no raso- u NapoBo3AYLWHbLIM CMEeCAM



ODaTa

HasBaHMe M cocTaB BelleCcTBa,

HACHIUIEHHOTO Iapa IPpM TeMIepaType MCILTaHUNI

TeMIlIepaTtTypa KUIIEHUMA VM OaBJICHUE

PacyeTHOE 3Ha4YeHne KOHLEHTPaLNOHHbIX NPeaenoB: P = % o06., P = % o6.
Homep |ATMocoep- |Temnepa- |OTHOCUTEJb-— Obuwee [lapumaslbHOE »OaBJIEHUE KoHuenTpaumsa PesymnpTar
VICHEITa— HOoe Typa MuC-— Hasa IaBJIEHME |[KOMIIOHEHTOB CMeCH, MM KOMIIOHEHTOB CMeCH, % |uchnelTaHwmsa
HUSA IoaBJieHMe, |NOBITaHUM, BJIQXHOCTH cMecH, pPT.CT. 00. Ha
MM pT.cT. |°C BOBOyXa, % |MM pT.CT. BOCILJIaMe—
1 2 3 4 5 1 2 3 4 HeHUe
[puMmeuaHme
BbiBoa;: Pu = - P =

damMmnsa ornepaTropa

HammveHOBaHMe JabopaTopumn




MpoTokon
onpeaeneHns HUKHEro KOHLEeHTPaLMOHHOro npeaerna pacnpocTpaHeHUsi NfaMeHu,
MaKCMManbHOro AaBrieHusi B3pbiBa, MaKCMManbHOM CKOPOCTU HapacTaHUA
AaBnNeHusi, MUHUManbHOro B3pbIBOOMACHOIo coAepXXaHusA Kucnopoaa
U MUHMUManNbHOMU hnermMaTU3NpyroLwen KoOHUeHTpauum dnermaTusaropa

HaTa HammMmeHOBaHUE, coCcTap
u

YCJIOBMA B IIOMEIEHUN : OUBUKO—-XUMUUECKUE
CBOMCTRA

Temneparypa, - C UCCIIenyeMoTro BelecTRa
aTMochepHoOe oaBJieHUe, klla

OTHOCUTEJIbHAas BJIAXHOCTb, %

BmMecTUMOCTE PEaKLMOHHOTO cocyna ’ BMECTMMOCTB pecusBepa
XapakTepnucTuKa V3MEPUTEJIbHBIX nprubOpPOB
I I I I |
Howmep | ConmepxaHue | Macca | KoHuenTpauma |HaBneHme
CxopocCThb
obpasua | KMcJjopoma u |06pa3ua, | BemecTBa B | B3PEBIBA,
HapacTaHusda
s | razorozmymHOM | T | peaxumonnom | kIla |
OaBJIeHUd,
UCIIEITaHUA |CMeCM, % 00. | | cocyne, | |MHa X
c(-1)

(-3)
! | e |

. Puake = . (dp/d[)MaKc =

[lpuMeuaHME

Buigog: ¢ =
o = .9 =

damMmiina omnepatTopa
HammvenoBaHume JjiabopaTopum

MpoTokon



onpeaeneHus TeMmnepaTypHbIX NpeaenioB pacnpoCcTpaHeHUs NraMmeHu
Nno NapoBo3[YLWHbLIM CMEeCsIM

HaTa HammMmeHOBaHUE, coCcTap
u

YCJIOBMA B IIOMEIEHUN : OUBUKO—-XUMUUECKUE
CBOMCTRA

Temneparypa, - C UCCIIenyeMoTro BeleCcTRa
aTtMochepHoOEe oaBJieHUe, klla

OTHOCUTEJIbHAas BJIAXHOCTb, %

XapakTepmucTHUKa MBMEPUTEJIbHEIX npubopoB

PacueTHOe 3HauyeHUe TEeMIIEPATYPHEIX IIpeneJioB:

Homep Temneparypa, °C MOIMHOCTE | Pesymnbrat
OcobeHHOCTU
obpasua I I { VCTOUHMKA | VICTIEITaHUS |
VICTIEITaHUS
oJsa XUIOKOM 1apoOBOU 3aXmUITaHus, Ha
UCIBEITaHUA dbaser dbaser MIx BOCILJIaMeHe—
HUE

( tBOCl'[J'I+ Z’OTKaS )1 + ( tBOCl'[J'I+ Z’OTKaS )2 + ( tBOCl'[J'I+ Z’OTKa3 )3

by L=

BbiBOA;: b = ;B o=
damMmiina ornepartopa
HammMeHnoBaHMe JabopaTopumn

MpoTokon onpepeneHus ycnoBuin TensI0BOro CaMoBO3ropaHus TBepAbIX
BellecTB U MaTepuanos

JaTa HammeHnoOBaHUE, cocTam
1z

YciioBus B IIOMelleHUN @MSMKO—XMMMH@CKM@
CBOMCTRA

TeMIepaTypa, °C BelleCTBa WM yKasaHUue HTIO




Ha

aTMochepHoOe OaBJIeHUE, xlla MaTepmal
OTHOCHUTEJIbHAA BJIQXHOCTBE, %
XapakTepnucTukKa V3MEPUTEIIbHEIX
npmbopoOB
| | | | | |

Homep | Pasmep | YnoenbHada |HOKa3aHMH |TeMHepaTy—|BpeMH oo
|HponoanTe—

o@pa3—| obpasiua | IOBEPX— |TepM03ﬂeK—| pa |CaMOBOB—
JILHOCTb

ua Hﬂﬂl (mmo | HOCTb |TpmquKMX MCHHTaHMH,lPOpaHMH,
|MCHHTaHMH,

VCIIBI— pasmepy obpasua, |npeobpaszo- °C u u
TaHMA |KOP3MHOU— M(=1) BaTeJyIen

K1), MM
1 2 3
[TouMmeuaHme

YPaBHeHMH, BbIpaxamwiye YCJIOBMA TeIlIJIOBOT'O CaMOBO3T'OPaAaHMA:

lgt, _ gt _

damMmiina ornepartopa
HammMeHOBaHMe JjadbopaTopumn

MpoTokon
onpeaeneHUss MUHUManbHOW 3HEPrun 3aXraHns NbiNeBo3AYLWHbIX CMecen



DaTa HammMmeHnoepaHue, cocTas u
YCJioBMA B IIOMEIIEHUN : bnBUKO—-XUMMUECKME CBOMCTBa
TemnepaTypa, - C MCCJIenyeMoTro BelecTBa
aTMocdepHoe namJeHue, Klla
OTHOCHUTEJIbHAS BJIQXHOCTb, 3 IOaHHEIE O QPaKLMOHHOM COCTaBe
obpasua
XapaKTepuCTUKa MBMEPUTEJILHEIX HPpUOOPOB
Homep Hanpaxenmue |PaccToa- PaspanHeM HanpaxeHue Ha EmMkOCTB Umcro Ymcro SHeprusa
VICHEITaHMA Ha HYe MexIy [[IpOMeXyTOK |KOHIeHCaTope, KkB|KOHIOeHCa- VICKPOBBIX BOCILJIaMe— VICKPOBOT'O
BubpaTope, |pacneumm- 1, MM Topa, II® |paspamos n HEeHMM m paspana,
B TeJeM u U1 U 2 MIIx
BIIEKTPO—
mamm h,
MM

[lpuMeuaHUe
BrBonm: W =
daMmnma oneparopa

HamMeHoBaHue JabopaTopuu




MpoTokon
onpeaeneHus KNCNOPOAHOro MHAeKca

HaTa HammeHnoBaHMue MaTepuasa
YCJIOBMA B IIOMEIICHUN & Bun, pasMepe ¥ OpUeHTaluda
TeMnepartypa, - C oBpasua

aTMochepHoe mamJeHue, klla
OTHOCHUTEJIbHAA BJIAXHOCTL, %

Bapuaut zaxmuraHusa (A mim B)
KoHmmumonupoBaHue: 6es, 23, 23/50

3HavyeHua: d = KW = -0 =

1. OnpenesieHMe KOHLEHTpAUUM KUCJOpona IJuig Hnape cuMmMBojioB X um 0 B
MHTEepBAaJe
KOHUeHTpauumu He Oojiee 1% (o m.4.14.3.15).

KoHueHTpauma

[e)

Kmcjopona, % 00.

Bpema ropenma, c

OnvHa cropeBueMn
yacTH, MM

CumBosiel 0 mnm X

KoHueHTpauusa kucjopona cumeoja 0 Ojag napel = (C »TOM BEJIMUMHE
HauyHa©oT YacTb 2) .
2. OnpeneJjieHMe 3HaueHUI KUCJIIOPOIOHOT'O MHIEKCA.

BHauenme d = 0,2% Illo mn.4.14.3.16 - 4.14.3.18 C k

KonuenTpaumusa 02, %

Bpema ropeHua, c




CumBosiel 0 mnm X ‘

3. lNpoeepka 3Ha4yeHus d (cornacHo n.4.14.4.3).

[locJaenHue 6
pPes3yJIbLTaTOB

KoHleHTpauus Kucjopona, %

Vi - Kz | (v i -

g W N

4. IlpuMmedaHMe

damMmiiMa oreparTopa

Hamvenosanme JjiabopaTopum

MpoTokon

onpeaeneHusa cnocobHOCTU B3pbiBaTbLCA U rOpeTb Npu B3aumoaenucTBumM ¢ BOgOMN,
KMCnopoaoM Bo3ayxa U ApyrumMu BewwecTBamMmm

JaTa
175

YCJioBMA B IIOMEIIEHUN :
CBOMCTRA
Temnepatrypa, - C

aTMochepHOe IaBJieHue,

OTHOCHUTEJIbHad BJIaXHOCTbL, %

XapaKTepnucTmuKa
npmbopoOB

HammMmeHOBaHUE, cocTas
GUBUKO—-XUMHUUECKHUE
MCCIJenyeMoTo BeumecTBa

klla

U3SMEPUTEIIbHEIX




Howmep | KommnuecTBO |TeMHepaTypa |HpOHOHXMTe—| PesynesTar

|OC06€H—
obpazua nJj4d |MccnenyeMoro| VCIBITaHUSA, | JIbHOCTb | VCIHTaHMA |
HOCTHU
VCIIHITaHUSA | BelecTBa B | °C |MCHHTaHMH, |

VICIIEITa—

| obpasue, T | | u | |
HUS

| e | | | |

| | | | |
BrBOn

damMmiina ornepartopa
HammMeHOBaHMe JabopaTopumn

MpoTokon
onpeaeneHnUsa HOpMaribHOU CKOPOCTU pacnpocTpaHeHUs1 NNamMeHn, MakCUManbHOro
AaBleH1A B3pbiBa U MaKCUManbHOW CKOPOCTU HapacTaHUs AaBrieHUsA B3pbiBa
raso- u NapoBoO3AyLWHOWU CMeCcH

IaTa HammeHOBaHME u buBuKo-—
XUMUUECKUE

YcyioBUSa B IIOMEUEHUMN : CBOMICTBA MCCIIeOyeMOoT O
BelecTsa

o
TeMIeparypa, C

aTMochepHOE oaBJIeHUE, kxlla

OTHOCHUTEJIbHAaAd BJIaXHOCTbL, %

BMeCTMMOCTBL PEeakKLUMOHHOTO cocyna, IM3
Cnocof OpMI'OTOBJIEHMS TIOpIYEN CMeCU
XapaKTepucTuka MBMEPUTEJILHEX IPpUOOPOB

KoHnueunrtpa- | Bpemsa | PaBHOMEpPHOCTH | SHepITud | Inmresib—
|Oc06eHHoc—

um4a |TepMOCTa— | Harpesa |MCKpOBOPO | HOCTB | TN
TOpKRYero B |TMpOBaHMH,| PEaKLUMOHHOT'O pasp4ana, |MCKpOBOPO

|MCHHTaHMH
peaKuMOHHOM| MMH | cocyna, K | MJIIx |pa3pﬁna, |



cocyne, M C
$ 06. (MM T 1 [T 2 (T 3
PT.CT.)

OcobeHHOCTHU IpOBEeIeHMA pacuera

Tun IpUMEeHIEeMOU 3BM

MeTonm

OTITUMM 3A LN

HazBaHue IPOTPaMMEL u bammnusa
nporpaMMmucTa

TOUuHOCTB pacuera (onuHapHasda, IBOMHANA)

PesynbTaTH pacueTos IJIA  KaxIoy CepuMM MCHBHTaHUM OQOpMIIAKRT B
BUIE
OTHEeJIbHOM TaOJIMLEL.

XapaKTepuUcTUK1 CeprM UCTILITAHWNIA:

5
1
HauanbHoe gasnenue ¥ 0 ,Na=
ncxogHas temnepatypa T, K =

KOHLUEHTpauns roprovero Pr , % 00. =

11
OTHOCUTENbHOE MaKCuMMarnbHOe AaBfeHue B3pbiBa,  °
(nogvepkHUTE: pacyeT, aKcnep.)

nokasaTternb aauabaThbl MCXOAHOM cMecun |1 =

nokasaTenb aauabaTtbl NPOLYKTOB ropeHust '» =

Homep | PesynbTaTH | Pe3ynbTaThH pacueTa | Cpennee snauenue B
cepnn
UCHHTa- | sKcnepuMeHTa | | VICIIEIT A HMM
HUA B
| | |
| T 1 I 1 . .
cepr | p x |t, mc | s mi +- | sncusmom | s°mi +- | sncuson
+ -
10(5), | |neana s_Hi|+— neana| oeabTa | oeabTa
Ma | | sncumon | s® Hi

SIICUIIOH ©




lesnecoobpa3HoO K OPOTOKOIY npmuiararb rpaduk 3aBUCHMOCTU
MaKCUMaJIbHOT'O
IOaBJICHUA B3pPEIBA 12 MaKCMMAaJIbHOM CKOpoOoCTMI HapacCTaHuA IOaBJICHUA
oT
KOHLEHTpAaUMM MCCJEeOyeMOI'O BelleCTBa B TOPKUYEN CMEeCHM C YyKasaHMEM
HA4YaJIbHOTO
OaBJIEHMA M TEMIEPATYPE M 3HAUEHUM B3TUX BEJIMUMH B KaXIOM MCIBITaHUMU.

damMmiina orneparTopa
HammMeHOBaHMe JjabopaTopumn

MpoTokon
onpeaeneHUss CKOPOCTU BbIrOPaHUA XuUaKkocTen

HaTa HammMmeHOBaHUE, coCcTas
175

YcisioBuda B IIOMelleHUNM ¢ @MBMKO—XMMMQ@CKMG
CBOMCTRA

TemnepaTrypa, - C uccrenyeMmom XUOKOCTU
aTMochepHOe IaBJIeHUE, xlla

OTHOCHUTEJIbHaAd BJIaXHOCTbL, %

I'panynpoBOUYHEM KOB3QOMUMEHT yCTaHOBKM R =
XapakTepucTuka M3MEPUTEJIbHEIX NPUOOPOB

Howmep | IrameTp |HOKa3aHMH permc—| Maccosasa | CpenHnee
Xapak-
ucnera- | rTopenku, |Tpupyowmero mnputo- |  ckopocTs | 3Hauenme |
TEP U
HUS | MM | pa, MM | BEITOPaHUS | CKOpPOCTHU |
pexmM
| I I I m i, K- X | BEIT'OPaHUSA
TOpeHusd
m i
oeybTa 1 oeJyibTa M(-2) X KD X M(-2)
Tay c(-1) x c(-1)

[TouMeuaHMe




dammiima oneparTopa
HammenosaHme JabopaTopun
MpoTokon
onpegeneHua koaddpunumeHTa AbimoobpaszoBaHus
HaTa HammveHnoBaHUE, cocrTas
1z

YcroBmuda B IIOMEUEHMUM :
CBOMCTBA

(DMBMKO—XMMMLIQ CKUe

o
TeMIeparypa, C BelleCTBa MM YKa3aHUue HTIO
Ha
aTMochepHOE OaBJIEHUE, klla MaTepral
OTHOCUTEJIbHAA BJIQXHOCTb, %

Pasmepbl 1 BHELLHME NPU3HAKN UCMbITbIBAEMbIX 06pa3LoB

PexwmmMm | Howmep | Macca | CBeTomnponyckaHue, %
KonsdduiimeHT
VCIBITaHUM |06pa3ua ﬂﬂH' obpasua,
{ IﬂMMOO@paBOBaHMH
| VCIIBITaHUM KT |Haqaanoe | KOHEUHOE | njsa
KaxgoIro
| | | | obpasua,
| | | | M2 X KT (-
1)
| | | | |
| I I | |
[lpuMmeuvaHMe
BeiBOI
damMmiina omnepatTopa
HammvenoBaHume JjiabopaTopum
MpoTokon

onpeaeneHus

MHAeKca pacnpocTpaHeHUs NnaMmeHn



HOaTa HavMeHOBaHME, COCTaB WM YyKaszaHUe
YcyioBuAa B IIOMELIEHUMN : HT]I Ha MmaTepual
TeMnepaTypa, °C
aTMocdepHoe namJeHue, Klla
OTHOCHUTEJIbHAS BJIQXHOCTb, 3
3Ha4veHne TennoBoro KoaduumneHTa yCTaHOBKN B =
Howmep Pasmeprr Temnepaty Bpemsa, c OnvHa NHuOoekc
obpasua obpasua, pa IOBEIMOBEIX obropes- |pacnpocT-
oisa MM rasoe, °C NPOXOXOeHMUsa GPOHTOM MJIaMeHM 1-T0 ydacTKa | JOCTMXEHUS mero paHeHUd
VCIEBITaHUM MaKCHMaJlb— | ydacTKa JjlaMeHU
HOM obpasua, ons
HauaJib— [Makcu—| O 1 3 4 5 6 7 8 TEMIEPATY — MM KaxmoTo
Hasa MaJlb— PBL OBEIMOBEIX obpasua
Hasa rasoB

[IpuMmeuaHMe

BriBom: 1 =
damMmIIMAa orepaTopa
HammMeHOBaHMe JjabopaTopun




MpoTokon
onpeaeneHus nokasartesnisi TOKCUYHOCTU NPOAYKTOB ropeHUsi NOSIMMEpPHbIX

mMaTtepuarnos
HaTa HammMmeHOBaHUE, CcoCTasB
"
YCJIOBMS B IIOMEUIeHUN : OUBUKO—-XUMUUECKUE
CBOMICTBRA
Temneparypa, - C UCCJIegyeMoTo BelecTBa
aTtMochepHoOe IaBJieHue, klla

OTHOCUTEJIbHAas BJIAXHOCTb, %

PaBMepr M BHEUHNME IIPM3HAKM MCIIEITEIBAEMBIX O6pa3LI,OB

Homep |Temne- Bpewmsa [Torepa |Maccorasda|llpomoi— [TapamMeTpPE

obpa3sla |paTypa |pas3jioxe—- |Macce, T noJisa XKUTEJIb— TOKCUUYHOCTU

VCHHTa- | HUA (ro- |nequMX | HOCTb
|
| I

|HMH,°C |peHMH) | |BemeCTB,|9KCHOBM-|H_CL50,
r|MaccoBaga

| |06pa3ua,| | % |uMM K- | x M(-3) |
noJisa

| |MMH | | |BOTHHX, |
|Kap60Kcm—

| | | | | o |
|P€MOPHO—

| | | | | | |
ouHa, %

| | | | | | |

| | | | | | |
[TouMeuaHme
Brion
damMmiina orneparTopa
HammMeHOBaHMe JjabopaTopumn

MpoTokon

onpeaperneHusa MUHUMaNbHOWN cbnermaTM:mpylomeﬁ KOHLUEeHTpauun cbnermaTmaTopa
N MUHUMaJNIbHOIro B3pbiBOONACHOIro cogepxaHuAa Kucrnopoaa
B raso- n napoBo3gyLlHbIX CMecAX



JaTa

HammMmeHOBaHUE, cocrTas

u

YCJIOBMS B IIOMEUIeHUN : OUBUKO—-XUMUUECKUE

CBOMCTBAa
Temneparypa, - C

nccijengyemMoro BemeCTBa

aTMochepHoOEe

IaBJIeHUE, xlla

OTHOCHUTEJIbHAaAd BJIaXHOCTbL, %

PacueTHOe 3HaueHUe KOHLUEHTPAUMOHHEIX IIpeaelioB

Homep |OCTaTquoe

|K0HueHT—

IPOOEL |naBneHme B

|pauM0H—

Bemec—|peaKuMOHHOM|

HBIE

I I I
| [TapumasibHEIE | KoHuenTpauma |P63yﬂb—
| OaBJIeHUA | KOMIIOHEHTOB | TaT

KOMIIOHEHTOB | cMecwu, |MCHHTa—

TBa |cocyne, MM | cMecu, MM PT. | % o00. | HUS Ha

|npenena
pT.CT.
|pacnpoc—

|TpaHeHMH

|HﬂaMeHM

cMmecHu, %

I10

00.

| CT. | |BOCHHa—

I T T I T T IMeHeHMe

| Beme- | o5er- | Boz- |Beme- | oner- |Boz- |
|crBo |maru-|myx |creO |MaTu-| myx | |
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MpunoxeHune 2
PekomeHgyemoe

MeTOAbIpacquaTeMnepaTypblBCHbHﬂKM)KMAKOCTeﬁ



1. MeToabl pacuyeTa TemnepaTypbl BCMbIWKN MHOAUBUAYANbHbIX XXUAKOCTEN B
3aKpbITOM TUrNE

1.1. TemnepaTtypy BCMbILKA XNOKOCTEN (th“) B °C, MMelLWmXx HMKenepevmncrieHHble
BUAbl cBA3en (1abn.17), BbluMcnsoT No popmyne

tBCn:aO+all}<Hn+ Zajlj
E X))

roe % . pasMepHbIn KO3 PUUUEHT, paBHbI MUHYC 73,14°C;
4 . 6e3pa3mepHbIn KoahdununeHT, paBHbin 0,659;

bam TemnepaTypa KuneHust uccnegyemom xungkoctu, °C;

4 _ amMnmpuyeckme KoadhdULMEHTbI, NpMBeaAEeHHbIE B Tabn.17;

[; - . .
J - KONU4ecTBO CBA3EeN BUAa j B MONEKyre nccrneayemMomn XnakocTu.
CpeaHsas kBagpaTtuieckasi NorpeLllHocTb pacyeTa (5) no ¢opmyne (33) coctaBngaet

13°C.
Tabnuua 17
| | |
Bun cBsS3M aj, °c Buno cBsS3M a j, °c
- Cc-C - 2,03 Cc-Cl1 15,11
Cc-C 0,28 C-Br 19,40
Cc=C 1,72 C-S1 - 4,84
C-H 1,105 Si-H 11,00
Cc-0 2,47 Si-Cl 10,07
C=0 - 11,066 N-H 5,83
C-N 14,15 O-H 23,90
C=N 12,13 S-H 5,64
C-5 2,09 P-0 3,27
C=s -11,91 P=0 9,64




3,33

1.2. [ns HwkenepevucrnieHHbIX KraccoB BewecTB TemnepaTtypy Benbiwkun B °C

BbIYMCNAOT Mo hopmyrne

tBCH:a+thﬂdH , (34)

roe a, b - amnmpuyeckne koadbduuUMEHTbl, NpuBedeHHble B Tabn.18 Bmecte co

cpeaHnMUn KBagpaTtnyeCckMmmn norpeliHoCTaAMmn pac4eTta curma.

Tabnwuua 18

1
Kiracc mBemecTs

KondduumeHTH

curma, ° C

—

AJIKAHEL

CrnupTH

AJIKMIIaHWUIIMHEL

KapboHOBHE KMCJIIOTH

ANIKMIIQEHOJIBL

ApoMaTHuUuecKue

YIJIeBOOOP OOkl

ANl Oermasl

| -74,76

0,693

0,652

0,533

0,708

0,623

0,665

0,813



BpoMaJIKaHbl | -49,56 | 0,665 2,2

KeTOHE | -52,69 | 0,643 1,9
| | |
XJIopaJikaHb | -55,70 | 0,631 1,7
] ] I
S

1.3. Ecnn pana wccnegyemMon  KMOKOCTM  M3BECTHA 3aBUCMMOCTb  [AaBfEHMUS
HacCbILEHHOro napa OT TemnepaTtypbl, TO TemnepaTtypy BCnbiwkM B °C BbIMUCIIAOT MO
dopmyne

ben —273

_ b
DaenDoP . (35)

2 -1
roe A -KOHCTaHTa, pasHas 280 Kla-em ¢ K.

Poen _ napuuanbHOe [aBrieHMe napa WuccrneayemMon XuOkocTu npu Temnepartype
BCMbILWKM, Kl1a;

2 -1
Dy . koappuruUmeHT anddysum napa B Bozayxe, M "¢

B - CTEXMOMETPUYECKMN  KOI(P(PUUMEHT KUCropoda B  peakumm ropeHus,
onpegensemMbln No gopmyre

B_mc+mS +0,25(mH_mX)_0,5m0+2,5mP , (36)

me mg my My Mg Mp
roe , , , , , - YNCNO aTOMOB COOTBETCTBEHHO Yrriepoga, cepbl,
BOOOpOAa, ranonga, kucrnopoga u oocgopa B MOJSiekysie XXUAKOCTU.

CpepnHasa kBagpaTudeckasa norpeLlHoCcTb pacdeTa no opmyne (35) coctasngeT 13°C.

2. MeToabl pacuyeTa TeMnepaTypbl BCMbIWKA CMecel roprymx XUAKOCTEN B 3aKPbITOM
TMrne

2.1. TemnepaTtypy BCMbILKN CMECEN FOPHYNX XUOKOCTEN (tB°“~°M) B °C BblUMCAAIOT NO
dopmyne



AH AH,

x.exp R(t ‘102173) - RQCH,CMHTZB =1

BCIII

, (37)

X; . .
rae ' - MonbHas [ons i-ro KOMNOHEHTa B XXMAKOW dase;
-1
weni _ MofibHast TENMoTa UCMapEHUs i-ro KOMMoHeHTa, KK Mob

L. . o
B - TemnepaTypa BCNbILWKK i-r0 KOMMOHeHTa, °C;
R - yHMBepcanbHas rasoBasd NOCTOAHHaS.

AH, /R .
3HaveHune MOXET ObITb BbIYMCIEHO MO MHTEepnoAUNOHHON cbopmyne

AH,. ./R=—2918,6+ 19,6( +273)

tKI/IHi

, (38)

tm/mi i °
roe - Temnepartypa KuneHus i-ro KoMnoHeHTa, °C.
CpefHsa kBagpaTtmyeckasi NorpeLHocTb pacdeTa no copmyrne (37) coctasnsiet 9°C.
2.2. Ecnn gnst KOMNOHEHTOB CMECU M3BECTHa 3aBUCMMOCTb AaBMNEHNs HACbILEHHOro
napa oT TemnepaTypbl, TO TemnepaTypy BCMbILWKMA CMECU BbIMMCNAIOT MO hopMyne

k
Z[xl.lo"f(1642—@,.)/(1642—(9%1.)] ~1

i=1 ’ (39)

rae ai:E'( ®CMi_®i)/®CMi®i ’

i BCIIZ

®:t -+CAZ.

®CMi: tBCl'[.CM + CAI-

B Cy. .
! , ! - KOHCTaHThbI ypaBHEHUA AHTyaHa ana 1-ro KOMNnoHeHTa.

CpefgHsasa kBagpaTuyeckasi norpeLHocTb pacdeta no dgopmyrie (39) cocrasnset 11°C.
2.3. Temnepatypy BCMbILWKN BUHAPHBIX CMECEN XNOKOCTEN, NpMHaanexalmx ogqHomy
roMOforn4eckomMy psigy, BblMMCNAOT NO oopMyrne

thn.CMztla’cH+A[x +(m -1 )(x’ )m l , (40)

'
roe facn - TeMnepartypa BCMNbILWKWU NErkoknnALlero KOMnoHeHTa, °C;

A romosiorn4yeckad pa3HOCTb No TemMrnepartype BCIMbILLUKM B pacCMaTpnBaemMomM paay,

OC.
X - MaccoBasi 0S5 BbICOKOKMMNSALWEro KOMMOHEHTA B XKWAKOMN cpase;



m - Pa3HOCTb MeXxay YNCITOM YyrmnepoaHbIX aTOMOB KOMMNOHEHTOB CMECH;

X' - KO3(PPUUNEHT, YUNTLIBAIOLLNN HENMUHENHBLIN XapakTep 3aBUCUMOCTU hen o1 x, Mpn
XZO,S X’=2X_1 . an X < O 5 XI — 0
®opmyna (40) npyumeHMma gng roMONorM4ecknX psiaoB H-CNMPTOB U CROXHbLIX 3MPOB

HOPMarnbHOro CTPOEHMUSI.
CpeaHsas kBagpaTuyeckasa norpeLwHoCcTb pacyeTa cocrtasnseT 2°C.

3. MeToabl pacyeTa TemMnepaTtypbl BCNbIWKN nHOUBUAyalribHbIX XnaKocrten B
OTKPbITOM TUINe

3.1. TemnepaTtypy BCMbIWKN B OTKPLITOM TUrfe BblMUCAAT no dopmyne (33),
MCNonb3ysa BENUYNHBI AMINPUYECKNX KO PULmeHToB 13 Tabn.19.

Ta6nwuua 19
I | |

Bum cBSBU a j, °c Bun cBSBU a j,°c
- c-C 3,63 C-S 14,86
c...C 6,48 Si-H - 4,58
;;; - 4,18 - SiC13 50,49
C-H 0,35 O-H 44,29
c-0 4,62 S—H 10,75
C=0 25,36 P-0 22,23
C-N -7,03 P=0 - 9,86
N-H 18,15

KoaghpmumneHTbl Dy 4 npu pacdeTe TemnepaTtypbl BCMbIWKA B OTKPbITOM TUrne
paBHbI cooTBeTCTBEHHO MUHYC 73°C 1 0,409.
CpeaHsasa kBagpaTuyeckasa norpeLwHocTb pacyeTa coctasnseTt 10°C.

3.2. Ecnv ana  wuccrnegyemMon  KMAOKOCTUM  M3BEeCTHa  3aBUCUMOCTb — [aBrieHUs
HacbILWEHHOro napa OT TemnepaTypbl, TO TemnepaTypy BCMbIWKN B OTKPbITOM TUrne
— -1

BbIYMCNAOT no dopmyne (35), roe A4 =427 Wla-en’ ¢ K )
CpefHssa kBagpaTtuyeckasi norpeLlHocTb pacyeTa coctasnseT 13°C.

MpunoxeHue 3
PekomeHgyemoe



MeToabl pacyeTa TemMnepaTypbl BOCNNaMeHEeHUs XUAKOCTeN

1. Temnepatypy BoOCMraMeHeHus (tBOCH) nHauBmnayaneHbIX xuakocten B °C
BbluMcnAT no cdopmyne (33), rae b . pasmMepHbIi KO3(PULNEHT, paBHbI MUHYC 47,78°C;

a o o a;
1 . GespasmMepHblii KoadpdurLumeHT, paBHbii 0,882; 7 - aMnupuyeckne KoadPULINEHTHI,
npuBeaeHHble B Tabn. 20.

Ta6nuua 20
I I I
Bun cBsa3u a j, °c Bun cBsa3u a j, °c
- c-C 0,027 C=0 - 0,826
C...C - 2,069 C-N - 5,876
(_3;(_3 - 8,980 O-H 8,216
C-H - 2,118 N-H - 0,261
C-0 - 0,111

CpeaHsasa kBagpaTuyeckasa norpeLwHoCcTb pacyeTa cocrtasnseT 5°C.

2. Ecnun n3BecTHa 3aBMCUMOCTb [aBfIEHUSA HACbILWEHHbIX NAapoB OT TemnepaTypbl, TO
TemnepaTypy BoCniaMeHeHNa NHOMBUAYANbHbIX XXUAKOCTEN, cocToswmx n3 atomos C, H, O,
N, BblMUCNAOT NO hopmyre

tBOCl'I = - 273

b
DoocnbB L (41)

A . 2. 71.
roe “® - koHcTaHTa, pasHas 453 Klaemem oK

Ag=1333 KHa'CMZ‘C_l ‘K );

(ana  docgopopraHnyeckmnx

BELLlEeCTB

Proen _ napuuanbHOe AaBfeHue napa uccrnegyemMon Xuakoctu npu Temnepartype
BOcnnameHeHus, klla;

B CTEXMOMETPUYECKNN  KOIPULUMEHT  KUCIOpoA4a B  peakuuMm TropeHus,
BblUYMCrIseMbIn No popmyrie (36).

CpepHsia kBagpaTmyeckasi NorpeLHocTb pacyeta coctaensieT 6°C.

3. TemnepaTtypy BOCMNNamMeHeHus anudaTtuyeckux CAMPTOB W CIOXHbIX 3(MPOB
BbIYMCAAIOT Mo popmyrne



fon+273
14K (hun T273)

fyocn = —273

, (42)

—4 —4

6-10 Ansa CnupToB U 7-10

roe K - amnnpuyecknin KoagoULUMEHT, paBHbIN
CIOXHbIX 3OMpPOB.
CpeaHsasa kBagpaTunyeckas norpelHocTb pacyeta coctaenseTt 2°C gna cnuptoB n 4°C

- ONS CNOXHbIX 3OMPOB.

ans

MpunoxeHue 4
O6s3arenbHoOe

MeToabl pacyeTa KOHLUEHTPaLUUOHHLIX npeagenoB pacnpocTpaHeHnd nnamMmeHun no ra3o-
n napoBo3aywHbIM CMeCAM

MeToabl pacyeTa NpUMMEHUMbI AONS  WHAMBMAYAlbHbIX OpPraHWYeckuX BeLLeCTB,
coctoswmx u3 atomoB C, H, O, N, Cl (He bonee ogHoro atoma xmnopa B MOSEKyne) u nx
cmecen. B cnyyasix, oroBOpeHHbIX B Mrn.2 n 3, B COCTaB CMecen MOryT BXOAUTb BOLOPOL,
anokcng yrnepoga, asoT, BogsaHon nap. OTHocuTenbHas cpegHasa  KBagpaTtudeckas
MNOrpeLHOCTb pacyeTHbIX 3HAYEeHUN KOHUEHTPAUMOHHbLIX MpeaenoB pacnpocTpaHeHus
nnameHn He npesblwaeT 20%.

1. MeToAbl pacyeTa KOHLUEHTPALUNOHHbIX NpeaesioB pacnpocTpaHeHUs nnaMmeHu
MHAMBUAYaNbHbIX BelWecTB ANs HavyanbHOW TeMmnepaTypbl 25°C

1.1. HwxHun npegen ((pH ) B % 06. BbluMCASOT No doopmynam

! P
0u=100/ | HhAH+ Y ham+ ) hm,
=1 =1 . (43)

nnn

q
(pHZIOO/ZhSmS
s=1 ’ (44)

h, § e
roe '/ - aMnupuyeckuin napameTp TennoTel obpasosaHusa BellecTsa, MOP Kk .

AH
- CTaHOapTHaaA TenrnoTa o6pasoBaH|/|s=| BelleCcTBa B Fa3006pa3HOM COCTOAHNN

npu 25°C, KI[)K-MOHI;l

hf, h”, B KoadpuumMeHTbl, XxapakTepusytowme Bknag j-x atomos (C, H, O, N, Cl), rn
S-X CTPYKTYPHbIX rpynmn, BANSIOLUX HA HUXKHUIA Npeaernt,

m; m, .
7, m,, ¥ - 4Yncno atomMoB J-T0O ANMEeMEeHTa, I U S-X CTPYKTYPHbIX rpynn B MOIeKyne



BelleCTBa,

[, p, 9 - YNCNO XMMUYECKMX INIEMEHTOB W TUMOB CTPYKTYPHbIX FPynn B MoOrekysne
BelllecTsa.

3HayeHuns kKoadhpnUMEeHTOB hf, hf, hf, npuBegeHsbl B Tabn. 21.

Ta6auua 21
h h
i l r .
O / —1
he hy "o By by {hemc] PN Moy -k Lk
c-C
9,134 2,612 —0,622 |—0,494 ~3,57 7,88 | 4,50 0.0246
3Ha4yeHnsa KO PULMEHTOB B npuBegeHsl B Tabn. 22.
Tabarua 22
Bux cTrpyktrypHoh h Bug cTpyrrypuoit h
rpynna ¥ rpynns 5
C—-C 3,75 C—C(Cl 0,71
C=C 11,10 O0—H 0,52
C—H 4,47 N—H 1,90
C—0 0,90 N—N 13,84
C=0 3,12 C=C 31,05
C—N (rpexsaneHTHHH) 2,27 /ﬁ
} 44,13
e

1.2. BepxHun npepen pacnpocTpaHeHus nnamMeHu ((PB) B % 06. BblMUCHAIT B

3aBMCMMOCTM OT BENUYUHbI CTEXMOMETPUYECKOrO Ko3duuMeHTa Kucrnopoga (B) no
dopmynam:

! q
@B—loO/(;hjmj+ SZ;%)

¢,=100/(0,768B+6,554)

npwm p=8 ; (45)
npn P>8 | (46)

h.
rne i, % - KO3 PMUMNEHTDI, YYUTbIBAIOLLME XMMUYECKOE CTPOEHME BELLECTBA;

m; < .
J - YNCNO CBA3EU |-T0 INEMEHT3;



Mmc My Mg Mg
H b b

KMcriopoga B MOJieKkyrie BellecCTBa.

- 4YMCNo aToMOB COOTBETCTBEHHO yrnepoaa, Bogopoada, Xropa u

3Ha4yeHnsa KO3 PULMEHTOB hy n npuBeaeHbl B Tabn.23 n 24.

Ta6nnrua 23
Bupg crpykrypHoil h. Bup ¢TpyKTYpHOH h.
rpynns / rpymns J
o ou e 2
Cus - 1,
c=§ 0,89 C=N 2,07
c=C 193 C—Cl 0,71
C—H 1.39 N—H 0,69
C—0 —1,40 0O—H 1,25
TaGauua 24
Bug cTpYKTYpPHROA rpynnn a9
_C/O —1,47
a
g/mc

UMKJ HeapoMaTHaecKHA
I

—C —Comm
\o/

1,11

2. MeTop pacyeTa KOHLEHTPaLMOHHbIX NpeaesioB pacnpocTpaHeHUs nNnamMeHu Ans
cCMecein ropro4mx BewecTB Npu HavyanbHOW Temnepartype 25°C

MeToa npeaHasHadeH ONs BEWECTB, He BCTyMNalolWmMX Mexay coboi B XMMUYECKYHD
peakuuio npuv HavanbHOW TemnepaTtype. B 4MCno KOMMOHEHTOB CMECU MOXET BXOAUTb
MOJIEKYIISIPHbIA BOAOpOA, 06beMHasi KOHLUEHTpaLMs KOTOPOro He AofkHa npesbiwaTtb 75%
OT CyMMbl FOPHOYMX KOMMOHEHTOB CMecW. Heroptoummm KOMMOHEHTaMM CMEecU SBNSTCS
AnoKcua yrnepoga, a3oT U BoAasiHOM nap. B 4ncno KOMNOHEHTOB CMeCK He BXOAUT KMCNopoa.

Hukrmin P (BEpXHUN (pB) npeaen pacnpocTpaHeHus nramMeHn Ona CMecu roproymx
BewecTB B % 006. BbIMMCNAOT N0 hopmyne

O 0= ), (Pk/Z((Pk/(Pnk)
k=1 k=1

, (47)



roe P KOHLEeHTpaumsa k-ro roptodero kKomnoHeHta cmecu, % 06.;

Pk pkHmin nam BEpXHUIM npegen anst buHapHom cmecu K-ro roproyero KOMrnoHeHTa
C BO3ayxom, % 006.;
N - YUCIO rOPKYUX KOMMNOHEHTOB CMECW.

Ecnu npegen ((p“") Kakoro-nmbo KOMMOHEHTa CMECU HEU3BECTEH, ero BblYUCAAIT, Kak
ykasaHo B n.1.

3. MeToabl pacuyeTa npeaesnioB pacnpocTpaHeHUs NramMeHu Ansi CMeceu roproymnx
BELLEeCTB C HEroprYMMU NPy BbiMyCcKe UX B BO3AYyX ANISl HAYanbHOW TeMnepaTypbl
25°C

[aHHble MeToabl pacyeTa NPUMEHSAIOTCA B TOM Cllyvyae, eCriv KOMMNOHEHTblI CMECU He
BCTyNatT Mexay cobon B XMMUYECKYHO peakLMIo Npu HavYanbHOW TeMnepaTtype, HeEropoymmMm
KOMMOHEHTAaMKN CMeCU SIBASOTCA ANOKCUA yrnepoaa, a3oT 1 BoasiHoM nap. B yncno roproyumx
KOMMOHEHTOB CMECU MOXET BXOOAUTb MOSEKYNSAPHbIA BOAOPOA, OObeMHasa KOHUEeHTpauus
KOTOPOro He AosmkHa npeBbiwaTtb 75%. B 41cno KOMNOHEHTOB CMECK He BXOOUT KUCOPOA.

3.1. HWXHUIN KOHUEHTPaUMOHHbBIM Npeaen pacnpoCcTpaHeHUs niamMmeHn ans cMmecu ((pH )
B % 06. BblMMCNAOT NO hopmyne

¢, =100/(1+v,) (48)

v . y
roe ® - 4ucno Monen Bosayxa, npuxogsduweecd Ha 1 MOSMb MCXOQHOW CMecw,
onpenensaT rno opmyrne

n

Ve = Z P/ Py~ 0,01 Z Pt Z%Cj
k=1 j=1

k=1

, (49)

roe Puk_ ykHmin npenen pacnpocTpaHeHMs NnaMeHn K-ro roptoyero KoMnoHeHTa, %

00.;
@ KOHLEHTpaums j-ro Heropto4ero KOMnNoHeHTa, % 006.;
C, .
7 - KOAPPULMEHT j-ro HEropHYEro KOMMOHEHTA;
M - YMNCIO HErOPHYMX KOMMNOHEHTOB CMECH.

3HauveHus koaduumeHTa C npuBeaeHsbl B Tabn. 25.

Tabnuua 25

Heropouny KOMIIOHEHT CMeECU | C 3J

AsorT | 0,988



Bonsauow nap 1,247

Irvokcum yrJjepona 1,590

3.2. BepxHun npegen pacnpocTpaHeHWs nnamMeHu Ans CMecu ((PB) B % 00.
BbIYMCNAOT Mo hopmyrne

n m
n m (p (p
— k j
%—ZﬁﬁZ%/ — Y
k=1 j=1 Pur Qs
k=1 =1
’ , (50)
roe Pot BEPXHUI MNpeden pacnpocTpaHeHus nnameHn gns GuHapHon cmecu k-ro
roproyero KOMrNoHeHTa ¢ Bo3ayxom, % 06.;

!
P BEPXHWUIA YCIOBHbIA MNpeaen pacnpoCcTpaHeHUs MiaMeHW j-fT0 HEeroptoYero
KOMMOHEHTA, BbIYMCNAEMbIN NS KaA0ro HEropoyero KOMMNoHeHTa no hopmMyre

Py~ -
BJ n n
EE () EE Ok
1- (P_Bk/ (P_Hk (I—qu)
k=1 k=1

, (31)

rae P - MuHUManbHas dnermaTn3MpyoLLas KOHLIEHTPaLUS HEFOPHYEro KOMMOHEHTA,
% 06.;

Ky KoadpdmumeHT chrnermaTusaymn.

MuHUManbHyO  drierMaTU3NpPYOLWLY0  KOHLEHTPaUWIo (% ) KaXOoro Heroproyero
KomrnoHeHTa B % 00. BbIYMCAAT No hopmyne

l
WAHP B+ B,
i=1

/

-1+ Y W,

Jj=1

9y=100

, (92)

hl
roe '/ - koadULUMEHT TEnnoTbl OBPa30BaHWS CMECU TOpPYUX KOMMOHEHTOB B
-1
ra3006pasHoM cocTosiHMy, MOTb KK .

hy hy
, - cBOOOOHbIE YNEHbI;



R

, 7 - k09(bPMLUMEHTbI aTOMOB U CTPYKTYPHbIX FPYMNMN FOPHOYMX KOMMOHEHTOB (KX
3HayeHus npueeneHbl B Tabn.26);

n; .
J - 4Mcno aTomMoB J-ro Buga B CMeCcu ropro4mx KOMNOHEHTOB.

Tabnuua 26

[na cmecun ropro4nx KOMMNOHEeHTOB BEJTMYUNHDbI

no popmynam

KosdpodmumeHTH 3HaueHMe KO3QOMUMeHTa NpM pas30aBJIEHUM CMECHU
h' 3, h''_j
|
a30TOM BOISHBEIM I[1apOM OVOKCUIOM
BOIOpOIa
|
h' £ 0,865 x 10(-2) 0,802 x 10(-2) 0,736 x 10(-2)
h' o 1,256 0,780 0,584
h' C 2,528 1,651 1,292
h' H 0,759 0,527 0,427
h' O 0,197 0,416 0,570
h' N - 0,151 - 0,147 - 0,133
h‘_C:C 1,500 1,500 1,500
h'' & 2,800 2,236 2,020
h'' C 5,946 5,000 4,642
h'' H 1,486 1,250 1,160
h'' O - 2,973 - 2,500 - 2,321
h'' N 0 0 0
h'' C=C 0 0 0

o -1
. m.
/g Klxk-Mome M g uucnaioT



k=1 k=1
, (93)
n n
mp= ) mue;/ Z Or
k=1 k=1
, (54)
AH°®

roe /& - cTaHpapTHas TennoTa obpasoBaHusi k-ro roproyero KOMMOHEHTa B

-1
ra3006pasHoOM COCTOsHMY, KUK MOIb

m; .
/& - yncno j-x aTOMOB B MorneKyre K-ro ropto4ero KOMroHeHTa.
Ecnn cpegun roproumx KOMMOHEHTOB CMECU OTCYTCTBYHOT MOMEKYNspHbIA BOLOPOA,

K
MOHOOKCWA yrrepoaa v YKCycHast KUCnoTa, To 3HayeHne koadppuumnenTa dpnermatunsagum ¢

OGepyt u3 Tabn. 27. B npoTMBHOM cny4vae Ky BblMCNAOT no ¢opmyne (55) c
NCNONib30BaHNUEM AaHHbIX Tabn.27

C O
K= (Pk/ e
¥ kz—; Ko

k=1 , (55)

K@k
roe - KO3hMUMEHT dorermMatmsaumm K-ro roprovero KOMMOHEHTa AaHHbIM
dnermaTn3aTopom.

Ta6bnuua 27
| |
dryiermMmaTMzaTOP | K ¢ npm odoermarusaunm
| |
| | I
| oOpTraHuYeCKMX | MOJIEKYJIAPHOTO |
MOHOOKCHUIA
| BEleCTB | BOOOpOIa |
yToJjepona
| i i
AzoT 0,100 0,003 0,020
Inokcun yrJjepona 0,190 0,018 0,096
BomaHow mnap 0,160 0,003 -

4. MeTopn pacueTa npefenoB pacnpocTpaHeHUs NflaMeHn NPU NOBbIWEHHbIX



TeMnepaTypax

Mpn Temnepatypax (t) B ananasoHe ot 25 o 150°C HmxXHWIA ((p‘”) N BEPXHWUN)
npeaensl pacnpocTpaHeHus nrameHn B % 06. BblYUCIIAIOT No hopmynam:

(1 t—25)
q)Ht:(PHZS o
1250 - (56)

o o (1+z—25)
B tB25
800 ) 57y

MpunoxeHue 5
PekomeHgyemoe

KoHCTpyKuus pacnbinuTens AMCNepCHbIX BellecTB NpuY onpeaeneHnn nokasarenem
B3pbliBa NbINIeBO3AYLHbLIX CMeceWn

Pacnbinutens coctouT U3 koHyca 1 u doopkamepsl (4epT.22). KoHyc ¢ yrnom pacTteopa

30° O4AHOBPEMEHHO CRYXWUT BEPXHEN KPbILWKOW peakuMOHHOro cocyaa AnameTpom (105i5)
MM. dopkamepa COCTOUT M3 Kopryca 4 M AOOHbIWKa 5, 0bpasylowmx BHYTPEHHIOK cdepy

AnameTpom (40i1) mMm. O6Gpasel uccnegyemMoro BellecTBa, NMOMELLEHHbIM Ha AOHbILIKO
dopkamepsbl, B3BMXPUBAETCA MNpPU KpaTKOBPEMEHHOW nojadve coxaToro Bo3gyxa WU 4yepes
naTpybok 3, COeAMHEHHbIN C KOHYCOM pacnbifUTens HaKWOHOW ranMkow 2, yBrekaeTcs B
peaKkUMOHHbIN cocya,.
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1 — KOHycC; 2 - raiika HakngHas; 3 — naTpy6ok; 4 — kopnyc
dopkamepsbl; 5 — AO0HbIWKO

YepT. 22

MpunoxeHune 6
PekomeHgyemoe

MeToabl pacyeTa TeMnepaTypHbIX NpeaesnioB pacnpocTpaHeHUs NnaMmeHun



1. PacueT TemnepaTtypHbIX NpegenoB pacnpocTpaHeHUsi NflaMeHn HAUBUAYanbHbIX
Xuakocrteun

1.1. Ecnun nseectHa 3aBUCMMOCTb AaBIIEHUS HACILLEHHOIO napa ot TemMmnepartypbl, TO

3HaYeHUe HKHEro NN BEPXHEro TeMnepaTypHOro npeaena pacnpocTpaHeHusi nnameHu (41 )
B °C BbMUCNST MO COOTBETCTBYHOLLEMY 3HAYEHUIO KOHLIEHTPaUMOHHOrO npeaena

pacnpocTpaHeHu s nnameHu ((p“ ) no cbopmyne

_ B
A—lg((pnpo-0,0l)

Cy
, (58)

Iy

C
roe A, B, 74 - KOHCTaHTbl ypaBHeHMs1 AHTYaHa;
P aTtmocdepHoe gasneHue, Klla.
3nauenve P moxet 6biTh paccyMTaHo No MeToaam, NPUBEOEHHBLIM B NMPUNoXeHun 4.

MorpelwHoCTb pacyeTa no oopmyne (58) onpeaensieTcsi NOrpeLLHOCTbIO pacyeTa Pn
1.2. Ecnv HensBeCTHa 3aBMCUMOCTb [aBIieHUsS HAaCbIWEHHOro napa oT TemnepaTypbl,
TO Onsa BewecTs, coctosAwmx nu3d atomoB C, H, O, N 3Ha4YeHMEe HWXKXHEro WUNN BEPXHEro

TemnepaTypHoro npegena (41 ) BbIYUCNAOT NO hopmyre

b=+ bt Y4
=2 (59)

roe 0 - pasMepHbI KO3(MPUUNEHT, paBHbIN MUHYC 62,46°C ONa HWKHEro u MuUHyc
41,43°C pnga BepxHero npenenos;

4 0e3pasmepHbIn  KoadbduumeHT, paBHbin 0,655 gna HwkHero n 0,723 gnsa

BEPXHEero npeaesnos;

4 . amMnupuyeckme koaprumMeHTbl, XapakTepuayroLmne Bknag j-x CTPYKTYPHbIX rpynn,
npuBeaeHbl B Tabn.28.



Tabanuua 28

aji °C . a]- . G
Bup Bux
CTpYKTYpHOR ¢ { CTPYKTYpHoR ¢ y
rpynnet n B rpynnus H B
C—-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 0O—H 19,75 17,80
C-—-0 0,110 1,267 —
C=0 5,57 5,86 [ —4,40 4,60
A\ f/

CpenHee kBagpaTuyeckoe OTKINOHeHMe pacydeTa no phopmyne (59) coctasngaeT 9°C.
1.3. Ecnu HemsBecTHa TemnepaTypa KUNEHUS WCCegyemMoro BellectBa npu
HOpManbHOM aTMOC(EpPHOM AaBfeHUU, TO 3HAYEeHWEe HWXHEro TemnepaTypHOro npegena

pacnpoCcTpaHeHns nNaMmeHn (4* ) BbIYUCAAOT NO popmyrne

%:%mf_c’(Bo)

roe ben 3KCNepuMeHTanbHoe 3HavYeHne Temnepatypbl BCnbiwkK, °C;
C - KoHcTaHTa, paBHasa 2°C, ecnn Ans pacyeTa WCNonb3ykT 3HA4YeHue ben g

3aKpbITOM TUrMe, u pasHasa 8°C, ecnn ong pacdeta UCMONb3YIOT 3HaYeHue hen g OTKPbITOM
Tvrne.

CpegHsasa kBagpaTtuyeckasi NorpewHocTb pacyeTta no dgopmyne (60) He npeBbiwaeT
12°C.

2. PacyeT TeMnepaTypHbIX NpeaenoB pacnpocTpaHEeHUA NamMeHu AnsA cMecen
XNAOKOCTeN, NpeacTaBnAaoWmMX cobom pacTtBopbIl

2.1. Ecnu u3BecTHa 3aBUCUMOCTb [aBfieHUA HACLIWEHHOro napa oT TemnepaTypbl
ANA  KaXgoro U3 KOMMOHEHTOB CMecu, TO TemnepaTypHbld npefen pacnpocTpaHeHus

nnamMeHu ans cMecu (41CM ) B °C BblMUCAAIOT NO popmyne

k

Z yixiloai: 1

i=1 ,(61)

rae k - Yncno KOMNOHEHTOB CMecCH;

Vil KO3 PULMEHT aKTUBHOCTH i-r0 KOMMOHEHTA;

X; . .
! - MOJ1bHbI€ 0NN I-TO KOMMNOHEHTA B XXNOKOWU (*)836;



B’(GCM_®1')
0.,O; Ot Gy, ©=1,+Cy

)

ai:

d

) 4 KOHCTaHTbl YpaBHEHUA AHTyaHa AnNs i-ro KOMMNOHEHTA;

1 - TeMnepaTypHbI Npeaen pacnpocTpaHeHUs NamMeHu i-ro KoMnoHeHTa,’C.
CpeaHsas KBagpaTuieckasi norpeluHoctb pacdeTta coctaBnsieT 10°C gng HWKHEro
TemnepaTypHOro npegena un He npesblwaeT 20°C onga BepxHero npeaena.

2.2. Ecnn HeusBecTHa 3aBUCUMOCTb [aBfeHUSA HaCbILEHHOro napa oT TemnepaTtypbl
xoTa 6bl AN OAHOr0 KOMIMOHEHTa CMeCcu, TO HWKHWA TemnepaTypHblii  npegen

pacnpocTpaHeHus nNnamMmeHu onsa cMecu (4*-CM ) B °C BblYMCAAIOT NO hopmyre

Zk: A]_Incni AI—[Hcr{i
x;exp - =1
e R( zH,.+273) Rt +273) 62

AH, . . ) -1
roe U MoribHasi TENOTa UCNapeHust i-ro KOMMoHeHTa, KUK Mo

5 - HUXKHWUA TemnepaTtypHbIi Npeden pacrnpocTpaHeHUsl NramMeHu i-ro KOMMOHEHTa,
°C.

AH /R y
3HaveHne "M MoOXeT ObITb onpeneneHo No MHTEPNonsUMOHHON dhopmyrie (38).

CpefHsasa kBagpaTuyeckasi NorpeLlHocTb pacdeta no opmyne (62) coctasnset 10°C.

3. PacueT HMXXHero TemnepaTypHoOro npegerna pacnpocTpaHeHUs NraMeHu ans cmecemn
rOpHUYUX U HEropHUUX XKUAKOCTEN

Ecnn cmecb xngkocten npeactaBnget cobow pacTtBoOp, TO, UCMONb3YA M3BECTHYIO
3aBMCUMOCTb [JaBfleHUSA HacCbIWEHHbIX NapoB OT TemnepaTtypbl AMS KaXOoro Heropryero
KOMMOHEHTa, MOXHO paccyuTaTb HWKHUW TemnepaTypHbli npeden pacnpocTpaHeHus

nnamMeHn onsi CMecu (TH~CM ) B rpagycax KenbBuHa no popmyne

k
1 1
;xiexp AI_II/ICHi( tx—u’ TH.CM )l

n

1 1
— 2 xexp|AH, . T "7 =1
j=1 HJ H.CM
, (63)

X, X . . .

roe "', 7/ - MOMnbHbIE OONN I-ro roproyero un J-ro Heropro4yero KOMMNOHEHTOB B XUOKOU
dase;

A[_II/Icr[i A[_II/Icr[j

, - MOmfbHas TennoTa WUCNapeHust i-ro ropltoYero U j-ro Heropryero



-1
KoMnoHeHTa, KUK MoIb

T . . N .
- HWKHUW TemnepaTypHbIi nNpeaen pacnpocTpaHEeHUa MNIaMeHn i-ro roproyero
KOMMOHEHTAa, K;

T . . - . :
"/ - YCMNOBHbIA HWXKHWIA TemnepaTypHbIA Npeaen pacnpoCTPaHEHUs MiaMeHWn j-ro
Heropto4ero KOMMoOHeHTa BbIYUCNAT No opmyne

_ B
Tj= A—lg’po/(y—l)l

, (64)

C
raoe A, B, 1 - KOHCTaHTbl ypaBHeHUA AHTyaHa Ansi JaHHOTO HEropHYero KOMMOHEHTA;

B aTtmocdepHoe gaBneHue, Klla;

Y - napameTp, xapakTepuaywLLuii orierMaTuaupytoLLiee Unu MHrMbupyollee BnusHue
Heropro4ero KOMMNoHeHTa B NapoBol dpase. 3HaYeHNs HI AN Hambornee pacnpocTpPaHeHHbIX

HEerop4mMx KOMNOHEHTOB NpuBeAeHbl B Tab.29.
Ta6nuua 29

HamMeHOBaHME BelEeCcTBa HIO
Boma 1,23
TeTpaxJiopMeTaH 4,80
1, 1, 2-TpudTopTpMUXJIOP3TaH 5,60
1, 2-IunbpoMreTpadTopsTaH 21,30

CpeaHsas kBagpaTuyeckasa norpeLwHocTb pacyeTa coctasnseTt 10°C.

MpunoxeHune 7
PekomeHpgyemoe

MeToAbl aKcnepuMeHTanbLHOro onpeaeneHUs HopmarbHOMW CKOPOCTHU
pacnpocTpaHeHUs NnamMeHu B ra3o- U NapoBO3AYLIHbIX CMeCAX

1. MeToq onTMMM3auuKn, NPUMEHSIEMbIX ANs onpeaeneHusi HOpMarbHOM CKOPOCTU B
LLMPOKOM Auana3oHe AaBreHUn n TemnepaTyp

1.1. AnnapaTtypa

Cxema yCTaHOBKM AN onpedeneHus HopMarnbHOW CKOPOCTW pacrpoCTpaHeHus
nramMeHu npueegeHa Ha 4epT.23.
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1 — peakuMOHHBbIA cocyh; 2 — aNeKTpoAbl 3aXXUMraHua; 3 — TepmocTtart; 4 — NMHUA NoAa4M ro-
proyero; 5 — nuHUA nopgavn okucnutens; 6 — nuHua nogaum dnermaTularopa; 7 — U3MepuUTeEnb
AaBneHnqa; 8 — KnanaHbl; 9 — pTYyTHbIM MaHomMmeTp; 10 — BakyyMHbld Hacoc; 11 — ra3oBbii
cMecuTenb; 12 — ycunutenu THpMcTopHele; 13 — perynatopel Temnepartypbl;. 14 — anekTpoHa-
rpeeatemm; 15, 24 — TepMoanekTpuyeckue npeobpaszoBaTtenu;16 — aatumk pasnenuuq; 17 —
perucTpartop AMHAMHUYECKOro AaBrneHua; 18 — nyneT ynpasnenud; 19 — 3axuraicLliee ycTpon-
CcTBO; 20 — ycunutens; 21 — CMOTPOBRBbIE OKHA; 22 — CKOPOCTHasl KMHOKamMepa; 23 — UuamMepu-
Tens TeMnepaTypsl

Yepr. 23

3

1.1.1. PeakumoHHbIi cdepudecknii cocyn BmecTumocTbio 10 ™M | ymerowmin
CMOTPOBOE OKHO ANS perucrpauuum npouecca pacnpocTpaHeHusi nnameHn. PeakumoHHbIN
cocyn CHabxeH [aTyMKOM [aBreHUst U COeOMHEH 4epes3 KnanaHbl C MaHOMETPOM,
BaKyyMHbIM HAacoCOM, CUCTEMOM nodadm u cbpoca rasoB n napos. B ueHTpe cdepuyeckomn
NosIoCTM cocyda CopMUpoBaH pas3psaHbii MPOMEXYTOK. [Ons noBbILEHUA TOYHOCTU
perncTpaunm AaBneHuMs Ha HadanbHOW CTagun pasBUTUSA npouecca pekoMmeHayeTcs
MCNoNb30BaTb BTOPON AATUYMK OABIIEHUS.

MpumeyaHue. [lonyckaetca npuMeHATb cepuyeckne peakuMoHHble COCyAbl

3
BMECTUMOCTbIO OT 3 o 25 ™

1.1.2. CmecuTenb rasoBbIn AN NPUroTOBMEHNA FOMOreHHOW ra3onapoBon CMecu npu
NOBLILEHHOM [aBfieHUN MO3BOSIeT MPOBOAUTL NOAPSS HECKOMbKO 3KCMEPUMEHTOB B
peakunoHHOM COCyae CO CMEeChIO 3aJaHHON KOHLIeHTpauuu.

1.1.3. [atunk JaBreHns JOJTKEH obecneymBaTb permcTpaunio



ObICTPOM3MEHSAIOLWErocs AaBfeHust B YacToTHOM amanasoHe ot 0 go 1500 Ny n mnmeTb
BEPXHUN npenen mamepeHusi He meHee 4Yem B 10 pa3 Gomnblle HavanbHOro AaBneHust B
cocyge.

Mpumeyanune. MNpn HEOOXOOMMOCTM CUCTEMY U3MEPEHUA OABNEHUS TapupytoT nnbo
nogaden Bosgyxa B peakuMOHHbIM cocyn, NMnbo Ha cneyunanbHO nNpeaHasHa4YeHHOM Ans 9Toro
npecce.

1.1.4. B KkayeCcTBe WCTOYHMKA 3aKUraHUS WCMONb3YIT 3NEKTPUYECKYID WUCKPY C
9Heprnen He 6Gonee 0,1 X n gnutenbHocTblo He 6Gonee 3 Mmc. PacctosHue mexay
KOHyCOOb6pa3HbIMM KOHLLAMK 3NekTpoaoB He bonee 2,5 mm. [nameTp anekTpoaoB He Gonee
3 MM.

1.1.5. Tepmowkady, obecneuymBaroLmii HarpeB peakUMOHHOro cocyaa, ucnaputens um
CBSA3bIBAKOWMX WX MHEBMOSIMHUA 0O HeobxoauMoW TemnepaTtypbl C PaBHOMEPHOCTLIO He
MeHee 5%.

1.1.6. Peructpatop gvHamuyeckoro AgaBneHus 4osmkeH obecneymBaTb HENPEPbIBHYHO
UNU OUCKPETHYKO 3anuCb M3MEHEHUS BO BPEMEHW OaBMEHMSI BHYTPM cocyda B npouecce
ropeHusa. 3a Hayano oTcyeTa BPEMEHU MPUHUMAKOT MOMEHT cpabaTbiBaHUSA WUCTOYHMKA
3aKUraHus.

1.1.7. MaHomeTpbl AOns  WU3MepeHuss CTaTMYecKoro [AdasBfieHuss B cocyfae,
MHEBMOJTMHUSAX, UCNapUTene 1 ra3oBoM CMeECUTENE C MOrpeLIHOCTLIO M3MepeHus He bonee
0,133 klMa npu gasnenun go 100 klMa n He 6onee 0,25% - npun gaBneHnn 6onee 100 klMa.

1.1.8. BakyymHbI Hacoc, obecneymBalowmii OCTaTOMHOE OaBfiEHNE B PEaKUMOHHOM
cocyae He bonee 0,266 kla.

1.1.9. KnanaHbl ©“ MHEBMONWHMW, BblAEPXKMBAKOWNE OaBreHWe B3pblBa WU
obecneynBaroLLne BO3MOXHOCTb BaKyyMUpOBaHUs cocyaa.

1.1.10. MNynbT ynpaBneHus, obecneynBaronn CUHXPOHN3ALMI0O MOMEHTA 3aXKuraHusi
CMecu C perucTpaumen npouecca pacnpocTpaHeHUs MNamMeHu C MNOMOLLbH CKOPOCTHOM
KWHOKaMepbl.

1.2. NNpoBeaeHMe UCnbITaHUN

1.2.1. PeakumoHHbIA cocyd NPOBEPSAIOT Ha repMeTUYHOCTb. 'epMeTMYHOCTb cocyda
AOImKHa ObITb Takow, 4ToObl MpM OCTaTOMHOM AaBrneHun He 6Gonee 1 klla m3ameHeHue
nasnenus 3a 10 muH He npesbicuno 0,133 klMa.

1.2.2. [lpurotaBnuBaloT B peakUMOHHOM CcOCyde Troprudy cMmecb. [Ona dero
BaKyyMWUPYIOT COCyA OO OCTaToOvHOro gaerneHus He 6onee 0,266 klla, 3atem nooyepenHo
noJarT B HEro KOMMOHEHTbl CMecu No napuuasnbHbiM OaBreHUAM UM ra3oByl0 CMeCb U3
CMecuTens, rae oHa npegsapuTenbHO NoABepraeTcs KOHBEKTUBHOMY NEpPEMELLNBAHUIO.

1.2.3/ Tpn HeobxogMmocTU cOCyhn M UCnapuTenb HarpesawT [O TemnepaTypbl
MCMbITaHUW, [ONA  Yero UCNonb3ylT Tepmowkad W yCTpoucTBa aBTOMaTUYECKOro
perynupoBaHna Temrnepatypsbl. [lonyckaeTca HarpeBaTb MCXOOHYKO CMeCb OO TemnepaTypsbl,
He npeBblwatowen 55% ot TemnepaTypbl CAaMOBOCMNSIAMEHEHUS.

B peakumoHHOM cocyge cosgatT Tpebyemoe ANs UCNbITAaHUA AaBrieHne roproven
cmecn.

1.2.4. 3aKkpblBalOT BCe KfnanaHbl YCTAHOBKM M C MynbTa YMNpaBrieHUa WHULUUPYIOT
3axuraHne cmecn B cocyge. MomeHT cpabaTtbiBaHMs 3axuralowero YCTpoucTBa W
N3MeHeHne OaBreHna B cocye 3arnucbiBalTCs PermctpatopoM ANMHAMUYECKOro OaBrieHus.
Mpn HeobxoaMMOCTU MCNOMb3YIT CKOPOCTHYIO KMHOKaMepy Ans perncrpaumm npolecca
pacnpocTpaHeHUs nriaMmeHu.



1.2.5. VcnbiTaHne npu 3agaHHbIX 3HAYEHUAX HayvanbHOro AaBneHusi, TemnepaTypbl U
KOHLIEHTpaLmMm CMecu NOBTOPSOT HE MeHee Tpex pas.

Kaxaylo aKcnepuMeHTasnbHyl 3aBUCUMOCTb M3MEHEHUs1 [OaBfeHUs BO BpeMeHwu
obpabaTbiBaloT B COOTBETCTBMM C 1.1.3.

1.2.6. lNocne kaxgoro MCnbITaHUA peakuMoHHbIM COCyh, BakKyyMUPYHOT UM NpoayBatoT
BO3yXOM He MeHee Tpex pas. [1pu Hanuymm kKoHaeHcaTa cocy NPOMbIBaAtOT.

1.2.7. C uenbto onpeaenieHnss MakCUManbHOro 3HaA4YeHWs HopMasibHOW CKOPOCTU
pacnpocTpaHeHnss nnamMeHn Ans uccrnegyemMoro BewecTBa MNpu  3adaHHbIX 3HAYEeHUAX
Ha4yanbHOro [OaBrieHUs W TemnepaTtypbl NPOBOAAT MUCMAbITAHUS CO CMECAMU pPasfnYyHOro
cocTaBa, bnm3Kkoro K CTeEXMOMeTPUYECKOMY.

1.2.8. [Ona onpegeneHns 3HayYeHUW HOpPMarbHOW CKOPOCTU pacnpoCTpaHeHus
nfamMeHn No CMecu 3a4aHHOro CocTaBa B LUMPOKOM [uanas3oHe OaBneHun u temnepatyp
NPOBOAAT CEPUN UCTbITAHUI, OTNNYAOLWMECS HaYanbHbIM AaBfieHUEM W/unn TemnepaTypon.

1.3. OueHka pe3ynbTaTtoB

1.3.1. PacyeTHyl0 3aBMCMMOCTb W3MEHEHUSI [aBlEeHUs B COCYAe BO BPEMEHMU
nony4yarT MHTerpupoBaHvem AnddepeHUManbHOro ypaBHEHUs MaTeMaTUYeckon moaenu
npoLiecca

| 2/3
1+— 1
dn 37 y”(l—nun y“) G

@ R
4 nz_’Yu_’Yb ]
Yu Tl
, (65)
B KOTOPOM
1 1
- _1 — -1
Yll_l_’Yb (l_nYll ) 1
Yu~ 1
n=1=
¢ . (66)

G:yb 1+7'Ce_1 _’Yu(’Yb_l) n%_l_i_’Yb_’Yu
o (1) Tu

, (67)

_ i
roe m=p/P _ oTHOCUTENbHOE JaBreHuve;
p - TeKylllee pac4yeTHOe AaBneHue B cocyae, kla;

Pi _ hauanbHoe AasrneHuve B cocyae, kla;
t - Bpems, c;
a - paguyc peakuMoHHOro cocyaa, Mm;

Yu b _ cooTBETCTBEHHO NOKa3aTenu aguabar roprodent CMecu 1 NPoayKTOB rOPEHUS;



="
m; o
' - oTHOCUTEenbHas Macca roproyen cmecu B cocyae,;

m v

“ - TeKkyLiee 3Ha4YeHue Mmaccbl ropo4en CMecCw, Kr;
m; -

! - Ha4YanbHOE 3Ha4YeHne Maccbl roproYen CMEeCH, Kr;

T.=p/p .
e~ Pl Pi _ grHoCUTEnbHOE AaBrieHne B3pbiBa B COCyAe NpW Ha4yarbHOM AaBNeHUN b ,

kMa;
1

% - TekylLee 3HaueHVe HOPManbHOM CKOPOCTU PACMpPOCTPaHEHUs MnameHu, M C

Ty
Paguyc nnamenu (** ) BblumcnatoT no oopmyne

RNE
j— ’Yll
rb—(l—Tnun ) a (68)

CpaBHeHMe 3KCMepuMeEHTanbHOW U pacyeTHOW 3aBUCUMOCTEN M3MEHEeHUs paguyca
nnaMeHn OT BpeMeHW MOXeT OblTb WCMONb30BaHO ANS  KOHTPOMs NpaBUSIbHOCTU
onpeneneHnst HopmarbHOW CKOPOCTH.

3aBMCMMOCTb HOpPMaribHOM CKOPOCTU OT AaBMEHUS U TemMnepaTypbl CMECU NMPUHMMAIOT
B BUAE

%zSui(p/pi)n(Tu/Ti)m ’ (69)

S .
roe ™ - Ha4YanbHas CKOPOCTb PacrpOCTpaHeHUsl NnaMeHun (Npu HavanbHbIX AaBneHnm
-1
n Temnepatype), M'¢

T
“ - TeKyllee 3HayeHue Temnepatypbl cmecy, K;

T . HayanbHasa Temnepartypa cMecu B cocyae, K;

n - 6apnyeckuin nokasaTens;

m - TeMmnepaTypHbI NOKa3aTenb.

B npubnmxeHun agnabatmyeckoro cxxatmsi CMECU U3MEHEHNE HOPMarbHOW CKOPOCTH
C POCTOM OTHOCUTENBHOIrO AaBfEHWsI ONUCLIBAETCH BblpaXKeHNEM

&
S = Syl (70)
8=(m+n—y—)
roe “/ - TepMOKMHETUYECKWUI noKasaTterb.
BxoasiuMe B pacuyeTHble dopmynbl  napametpsl v, ‘v e onpegensior

< T
TEPMOAMHAMUYECKUM pacHeToM. [Py OTCYTCTBUM pacHeTHbIX 3HauYeHWin ¢ 1 ™ BbluMcHeHNs

= T
MOTyT NpPoOBOAUTBLCA B npm6n1/|>|<eva| Yo~V a 3HayeHne ¢ MOXeT ObiTb 3aMMCTBOBaHO U3
JQKCNnepmMeHTalribHbIX AaHHbIX.

Pac4yeTHas 3aBMCUMMOCTb TC(I) onpepenaeTca AByMA HEU3BeCTHbIMU MapamMmeTpamMun -



Sui VIS

1.3.2. /3 akcnepmMMeHTanbHON 3anMcn 3MeHEHNa OaBrieHUs BO BPEMEHN BblGUpatroT

. f
He MeHee nsiTn aHauennin % (%), ynosneTteopsioLwmx ycnosuio

L1p<p{4)<0.9p, 71)

rne P - pasnenue, COOTBETCTBYIOLLEE TOYKE Nepernda KpUBo U3MEHEHMS AaBMNEHNS
B3pblBa OT BpemeHu, kla.
MpumeyaHue. [NA OLEHKM COOTBETCTBMSA IHEPTUM WCKPbI YCINOBUSIM UCMbITAHUS

10
MCMONb3YIT 3KCNEPUMEHTANbHYK TOYKY Al ) COOTBETCTBYIOLLYIO MOMEHTY cpabaTbiBaHus
3aXkuratowero yctponctea. Npu 3TOM CYUTAIOT, YTO SHEPIUS UCKPbI COOTBETCTBYET YCNOBUSIM
NCMbITaHWUSI, ECNIN pacyeTHasi 3aBUCUMOCTb U3MEHEHMWS AaBMEHMs, MONy4YeHHas B pe3ynbTare

y {0
onTuMmnsaunmn, coenagaeT C 3KCNepuMeHTaribHOU, BKIMO4YaA TOYKY pl( ) .

1.3.3. OI'ITVIMI/I3VIpyI-OT pacyeTHYO 3aBUCUMOCTb MSMEHEHNA OaBJ1IEHNA BHYTPU COCyaa

no 3KcnepmmeHTaan0|7| nytem MMHUMn3auunmn (*)yHKLI,I/IOHaJ'Ia (D(@)

@(@):Z[nzm)—np(tk, 6)]°

, (72)

®=HSMH
€
roe - BeKTOp-CTOJ'IGGLl, HEN3BECTHbLIX NapaMeTpPoOB,;

)
nk(tk)zp(fk/l%) i
9KCMepuUMeHTanbHoe OTHOCUTENbHOe AaBreHNe B MOMEHT BPEMEHW

p
T (tk’ ®) - pac4yeTHOEe OTHOCUTENbHOE OaBfEHNE B MOMEHT BPEMEHMH, b nony4yaemoe
YNCMEHHbIM MHTErpMpoBaHMeM ypasHeHus (65);
N - YyinCno TOYeK IKCNEPUMEHTA, MO KOTOPbIM MPOU3BOAAT ONTUMMU3ALMIO.
1.3.3.1. MeToA4 HENUHENHBIX OLLEHOK
B paHHOM meTooe MuHMMM3aUMIO dyHKUMOHana (72) npou3BogsaT UTEpaTUBHO,
npuyem

0,,,=0,+A0 (73)

roe L - Homep wTepauwu. 3Hauenme nonpasku 2O

nTepaunn n3 BbipaxxeHnqa

onpegensalnT npu Kaxgoun

o=(X"X) X'Z 74



on”(4.9.)

Y- o
00

roe - MaTpuua pa3amMepHocTbio 2 X N;
i _

X TPpaHCNOPTUPOBaHHAA MaTpuua X ,

Z=|m—(48, )|

- BEKTOp-cTOnGeL, pa3amepHoCTbio N;

-1
— o
(X X) - MaTpuua, obpaTHas maTtpuue xX'x .
TpaHCcnoHMpoBaHMe, MNepeMHOXeHne W obpalleHne MaTpuy OCYLEeCTBASKT Mo
CTaHOapTHbLIM Npoueaypam, nvermmcs B bmbnuortekax nognporpamm SBM.
NTepaumoHHbIn Npouecc npekpallaeTcst Npu BbIMOSTHEHUN YCNOBUSA

|(T)L+1 _@L|S6 . (75)

roe

5-10"(8,+107)

al

OneMeHTbl MaTpuLbl onpenensarTca YNCNEHHbIM MHTErPUPOBaHMEM ypaBHEHUS
il 7))
dt\ 00 0® on\ 00 (76)

dn

=0

C HavasnbHbIMK YCNOBUAMM . B ypaBHeHuu (76) cumeon f ncnonb3oBaH gns
0603HayYeHns NpaBow YacTu ypaBHeHNS (65).

B npouecce BbluMCNEHWA AN HaXOXAEHWUS [OOBepUTENbHbIX WHTEpBarioB (CM.
dopmyny (81) HangeHHbIX NapamMeTpoB Nosy4arT UHPOPMALNOHHY MaTpuuy duwepa

I=S_2()?T)?) ’ (77)

2
roe A ancnepcunda skcnepnMeHTasribHbiX OaHHbIX, BblHUCIAeMasn no cbopmyne
()
§=——L
N-K

, (78)

B kOTOpOon N - YACIO SKCNEPUMEHTAarbHbIX TOYEK, UCMOMb3YEeMbIX NPY ONTUMU3ALNN;
K = 2 - yncno napameTpoB, MO KOTOPbIM NPOBOAAT ONTUMMU3ALMIO.
1.3.3.2. Tlo wmetogy [HaBungoHa-Onetyepa-llayana wutepaumoHHbIM  npouecc

MUHMMKU3aLMK yHKUMOHana (72) npoBogaT no dopmyre (73), B KOTOpown AO, onpeaensoT
no popmyne



ACT)L: _}‘LI_IL( CT)L)gL( 6L) , (79)

A
roe Lo ONnHa wara noncka, onpeagendemada ogHoMepHbIM NMOUCKOM B HamnpaBiieHUn

MUHYC HL( @L )gL( 6L)

H,
L. CMMMETPUYHaA MaTtpuua, BblHucndaemad no ypaBHEHUIO

— =T T
AO, A®;_, H_Ag_Ag H

I—IL:[_IL—1+ —T B T
AO;_Ag Ag _\H,_|Ag . (80)
CTPEMUTCA B YOHLE WTEepauuoHHOro npouecca K obpaTHOM MaTpuue YacTHbIX
_ @)
0)= 82(13—(
B( ) 6®i8®j
NPON3BOAHLIX BTOPOro nopsaaka B TOYKE MUHUMYM3;
o0(e)
_ 00,
®|= _
gL( ) 6@(@))
00,
- rpagueHT yHKUMOHana B  TO4Ke G); 3HayeHune
o0(0) %‘2 1) p(t @)] a“p(’k’@) a“p(tk’é)
00, ~ m{#e) =74 00, 00,
, a HaxoguTcss  aHanorn4Ho

anemMeHTaM MaTpuLbl X MeTOAa HENMMHENHBIX OLEHOK.
MNpekpalleHne MTepaLroHHOro Mpouecca NpPOMUCXOAUT MpW BbINOMHEHWUN YCroBMS

6L—1_®L<6 d
, roe © - 3agaHHast TOYHOCTb BbIYUCIIEHUS.
-D
LlenecoobpasHo 3agaBaTb OenbTy HECKOSbKo 6orblie, yem 10 , rae D - yucno
3Havawmx undp B NpeacTaBneHuu ¢ nnaesatowen 3ansaton B IBM.

B xode MocCTpoeHust UTepauuoHHOrO NpoLecca aHanorMyHo npeabiayliemMy metoay

HeNMHENHbIX OLLEHOK Nony4aroT MHOPMAaLMOHHY0 MaTpuly duwepa I(G):B(®) .

Ona oboux W3MNOXEeHHbIX Bbllle METOL4OB [OBEPUTENbHbIA MHTEpBaAn 3HaYeHWMN,
onpegensemMblx B Mpouecce ONTUMM3aLMM NapamMeTpoB, BbIMUCNAT MpyM  3a4aHHOW
A0BepUTErNibHON BEPOSATHOCTU B COOTBETCTBUU C YCITOBMEM

)

DI>

_ oA\
@—@) 1(@—

I-0=Bep F(K,N-K)

13 opmynbl

AB,, = +|KFK.N ~K)/ by | @1)



roe b =1, 2 (MHOekc 1 cooTBETCTBYET NapameTpy Si | yHpeke 2 - napametpy ¢);

b o . .
mm. - m-i AMaroHarnbHbl 3NeMEHT MHOPMAaLMOHHOM MaTpuLbl dulepa;

F|\K, N-K
a( » N ) - TabynupoBaHHble 3Ha4YeHus Kputepus duwepa.
[lna akcnepumeHTa ¢ nopaaKkoBbIM HOMepoM | nony4varoT

AN
=] =1, =
0'=0'+t28' (g7

e
roe - BEKTOp-CTon6eL, HEM3BECTHLIX NAPaMeTpPOB;

=/
e . cpegHee 3HayeHue ans I-ro anemeHTa;
A®' .
- [OBEpUTENbHLIN MHTEpPBAar.
MpumeyaHune. Metoa NpUMeEHNM B YCNOBUAX NpeHebpexxeHns KoHBeKunen. KOHTposb
NPaBUNbHOCTM OMpeaeneHnss HopMarnbHON CKOPOCTU pacrnpOCTPaHEeHUsi NriaMeHn MeToaoM

onTuMmn3aunm ocyLecTBAKT NO yCIoBUKO Fr=0,11 , B KOTOPOM 4UCIO CDpy,u,a

2
s

Fr=—
g (83)

Ss

-1
roe ™ - BUguMmasi CKopocTb nnamenu, M'¢

-2
g - ycKopeHue cunbl Tskectn, M°¢
d - anameTp cocyaa, M.
1.3.4. O6pabaTtbiBaloT B cooTBeTCTBUM C 1.1.3.3 Ccepuo 3KCnepuMeHTasbHbIX
3aBNCUMOCTEN M3MEHEHUS OAaBNEHUS, KOTOpPble MOSyYeHbl NPpU OAHUX U TeX Xe YCIOBUAX.

(¢ (¢
OueHnBatloT akcnepumeHTanbHoe ( °) W pacyeTHoe ( P) cpepHee KBagpaTudeckoe
OTKIMOHEHNE W MOMy4alT LNsi KOHKPETHbIX YCMOBWUWA 3KCMEPMMEHTA WUCKOMOE 3HayeHue

o
HEN3BECTHbIX NapamMeTpoB (® ) no cepumn SKCNnepnmMeHToB

AN

(T)°=<(T)>i(03+0p)

, (84)
A
roe <6> cpegHee 3HayeHwe no cepum L aKkCnepuMeHTOB, onpeaensieMoe no
dopmyne
L
o-1¥%
L

=1 ’ (85)



I 0,5
A 2
o,= (<@>—@)’) /(L-1)

, (86)

I 0,5
opl (a8) /(z-1)
(87)

KoHTponb nNpaBWMbHOCTM UCMONb30BaHWA [AaHHOrO MeToda OCYLUEeCTBASAT Mo
YCMOBUIO ~ paBEHCTBA  HOPMAarbHOW  CKOPOCTU  pacnpocTpaHeHuss  MNnameHn B
CTEXMOMETPUYECKOW N30MNPONaHoNo-Bo3ayLLIHOW CMECU B CTaHOAPTHBLIX YCINOBUAX 3HAYEHUIO

(0,29%0,02 Mo

CxognmocTb MeToda npu AOBEPUTENBHON BEPOATHOCTM 95% He OorKHa npeBblwaTth
10%. BocnpousBogumoctb MeToga npu goBepuTernibHonm BeposaTHocTn 95% He porkHa
npesbiwaTtb 20%.
1.3.5. [Ina KaKgon cepumn UCnbITaHUM, OTNIMYAOLWENCA HavanbHbIM JaBleHMeM u/unu
o
602 Sul
o S
TeMnepaTtypou, onpenensoT 3HavYeHus B cooTtBeTcTBUM C Nn.1.3.2 - 1.3.4 un
N3MeHeHNe HopMarnbHOW CKOpOCTM B npouecce ropeHna no dopmyne (70). Temnepatypa
roptoden cMecu B rnpoLecce ropeHns N3MeHsIeTCs No 3aKoHy

o

u— i (88)

Ncnonbays dopmynel (70) n (88), Ha rpaduke S (p) cTpoAT cepuio U30TEPM.

T

T, = .
Hanpumep, nepByto unsotepmy ("* "), Npu yCcrnoBun paBeHCTBa Ha4anbHOW TemnepaTypbl

< s ° ~
CMECH BO BCeX Ccepudax ncnbitaHnn, CTpoOAT MO TOYKaM ul (pl ), roe pas3rinyHble HavallbHble

o

- S,
naenennss P - sapawnbl, a o - onpeaeneHbl MeToAOM onTummusaumu. Ons nocTpoeHus

cnefywowmnx N3oTepm (T“:COnSt

) no chopmyne (88) onpenensitoT OTHOCUTENBHOE AaBrieHne
=Tp: <
T paenevve PP npu kotopom TemnepaTypa ropyen cmecu paBHa BblGpaHHOMY

T .
3HAYEHUIO " “ B CEPUM UCMbITAHUN C PasnUYHbIMK HaYanbHbIMK AasneHnamu. Onpegenus 13
dopmynbl (88) 3HaueHne T, HaxogAT no dopmyne (70) cooTBETCTBYyKLlee 3HayeHue
HOpPMasibHOW CKOPOCTH S ONSA KaXKOO0OW cepun UcnbiTaHuK, T.e. Npy O4MHAKOBOW TemnepaTtype

T,
“ W pasnn4yHbIX 4aBMEHNAX P.
1.3.6. YcnoBus u pesynbTaTbl UCNbITAHUM PErUCTPUPYIOT B MNPOTOKOMe, dopma
KOTOPOro npueeneHa B npunoxexHun 1.



1.4. TpeboBaHus 6e3onacHocTH

PeakunoHHbIM  cocyn cnegyeT ycTaHaBnvMBaTb B OTAENbHOM  cneuvanbHOM
NOMeLWEeHUN C BbITSHKHOW BeHTUnsAumen. [oaroTtoBKy M npoBedeHue 3JKCnepumMeHTa npu
AasneHmn 6Gonblwe aTtMocEepHOro OCYLLECTBRAT OUCTaHUMOHHO. Paboyee mecTto
onepartopa OMMKHO yAOBMNeTBOpATb TpeboBaHuAM anekTpobesonacHoct no NOCT 12.1.019
N caHUTapHoO-rurneHnyecknm TpedosaHmsam no FOCT 12.1.005.

2. MeToa HavyanbHOro y4yacTka, NpMMeHAeMbIN Ans onpeaerieHns OQUHOYHbIX
3Ha4YeHUN HOpPManbHOW CKOPOCTU pacnpoCcTpaHeHUsi NaMmeHun

2.1. Annapatypa

OnucaHune ycTaHOBKM npuBegeHo B n.1.1.

2.2. NpoBeaeHne ncnbiTaHnm

McnbiTaHna npoBogaTt cornacHo n.1.2. [ina perncrpaumm npouecca pacnpocTpaHeHnd
nNaMmeHn TMPUMEHSIIOT CKOPOCTHYK KuHoKamepy. B otnuume ot TpeboBanma n.1.2.5
3KCNepMeHTanbHas 3aBUCUMOCTb M3MEHEHUS OaBNEHUA BHYTPU COCyda BO BPEMEHWU He
nognexmt obpaboTtke no n.1.3.

2.3. OueHka pesynbtaTtoB

2.3.1. lo KnHorpamme pacnpocTpaHeHus NnaMeHn Ha HayanbHOM yyactke (oo 1/3
paguyca cocyaa), no yriy HakrnoHa npsiMoK, BblipaXatowen 3aBMCUMOCTb paguyca nrameHu
OT BPEMEHW, ONpeJensitoT 3Ha4eHIE BUAVMON CKOPOCTY PACTIPOCTPAHEHNS NNaMeHn ™ .

2.3.2. 3Ha4yeHue KoadpumUmMeHTa paclUMpeHns NpoaYyKTOB ropeHus (E") onpenensawT
nnbo pacyeTHbIM NyTeM no dopmyrne

g Tt
TM,,

, (89)
nnoéo no SKCnepnmMmeHTalnibHbiM AaHHbIM U3 COOTHOLUEHUA

E=0,85p,/ p; (90)

Tbi Ti Mbi M
roe : n : - COOTBETCTBEHHO TeMmnepaTypa W MOJeKynsipHas macca

NPOOYKTOB ropeHusi cpasy nocrie 3aXxuraHnsa n HayasibHOW roproyen cMecu.
2.3.3. HopmManbHYy CKOPOCTb pacnpoCTpaHeHNA NMiamMeHn npu HavyanbHbIX 3HAYEeHUSIX
AaBneHus 1 TemnepaTypbl B COCyae BbIMUCIIAOT MO hopmyne

Sui:‘%/E;‘,(g'])

2.3.4. CxogumocTb MeToga npu [osepuTenbHOW BeposaTHOCTM 95% He [orkHa
npesbiwatb 10%.

2.3.5. BocnpoussBogumoctb MeToga npu LOBepuUTenbHOM BeposiTHOCTU 95% He

aormkHa npesblwatb 20%.

MpunoxeHue 8



PekomeHgyemoe

MeToa akcnepMMeHTanbLHOro onpeaeneHns MakCUManbLHOro AaBreHUsA B3pbiBa U
MaKCUMMarbHOW CKOPOCTU HapacTaHUA AaBlieHUs1 B3pbiBa raso- 1 NapoBoO3[YyLHbIX
cmecen

1. Annapartypa

OnuncaHune ycTaHOBKM npuBeaeHo B n.1.1 npunoxeHus 7.

2. NpoBeaeHne ucnblTaHum

McnbiTaHna npoBogdat cornacHo n.1.2 npunoxenus 7. OKCNepUMEHTanbHYHo
3aBUCMMOCTb U3MEHEHUS AaBrneHns BoO BpemeHu obpabaTbiBaloT B COOTBETCTBUM C M.3.

3. OueHka pesynbtaTtoB

3.1. 3a mMakcumanbHOe AaBreHve B3pbliBa MCCnegyemMon raso- U napoBO3OYLUHOW
CMEeCU Mpu W3BECTHbIX 3HAYEHMAX HayanbHOrO AaBrfieHMs U TemnepaTypbl NPUHUMAKOT
Hanbonblee aOaBneHuMe B3pbiBa, MOMyYEHHOE B MNpouecce WCMbITaHUW MNpU pasfnyHbIX
KOHLIEHTpaLMsX rOpoYero B CMeCH,

3.2. 3a mMakcumarsnbHYK CKOPOCTb HapacTaHus OaBrieHUs NPUHUMMalT Haubonbllee
3Ha4yeHMe TaHreHca yrra HakrnoHa KacaTerlbHOW K 9KCMepUMEHTarbHOW 3aBUCUMOCTU
"naBneHne-epemMsa”, nofydeHHoe B Npouecce MCNbITaHUA NpU PasfUYHbIX KOHUEHTpaumsax
roproYero B CMeCwu.

3.3. Ycnosus v pesynbTaTbl UCNbITAHUA PETUCTPUPYIOT B MPOTOKONE, doopma KOTOpPOro
npvBeAeHa B NpunoxeHunn 1.

MpunoxeHue 9
O6s3arenbHoOe

OnucaHue cTaHAApPTHOro o6pasua K metoay onpeaeneHnsa koadcpuumeHTa
AbiMOOOpa3oBaHuA

MpoBepky pexmmoB paboTbl YCTAHOBKM, MPUMEHSIEMOW [Ona  onpegeneHuns
KoadhpuumeHTa ObiIMoobpa3oBaHMs, OCYLLECTBAIOT C MOMOLLbK CcTaHgapTHoro obpasua,
(4epT.24), BKNtoYatoLwero B cebs NogoYKy M3 NUCTOBOW HepKaBewLwen cTanu TOonwmuHon 1
MM, B LEHTPEe KOTOPOW 3aKpenrneHa uunnHapudeckas eMKOCTb BHYTPEHHUM anameTpom 15
MM, BbICOTON 8 MM W TOMNWWHOMN CTEHKM 2 MM. EMKOCTb HamosiHEHa CMEecCblo
anbytundTanarta n AMCNepCcHOro KBapLueBoro necka (pa3amosioToro KBapLeBoro cTekna).

Mepen npurotoBrneHnemMm CcTaHgapTHOro obpasua nogodKy npokanvMealT  Npwu
Temnepatype 750 - 800°C He meHee 5 mMuH. [locne oxnaxaeHus NoAOYKM A0 KOMHAaTHOM
TemnepaTypbl €e Oo4YMLalT OT CaXm M NPoMbIBalOT cnMpToM. C NOMOLLBI [O3MpPYHOLEro
yCcTponcTtea (Hanpumep, MEAULMHCKOrO LINpULAa) B YUCTYIO CYXYHO LMIIMHOPUYECKYHO EMKOCTb
NoOO0YKM  HanuBaloT onpefdeneHHoe kKonuvectBo Aubytundpranata a 3atem Tyda xe

HacblnarT (I0,0iO,l) r kBapueBoro necka. KonudectBo gubytundrtanaTta gns pexuma

O,li0,0l)

TneHus ( r, ans pexuma ropenusi - (0202001 y
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1 — necok; 2 — XMAKOCTb; 3 — NOJO4YKa; 4 — LUIMHAPNYECKAs eM-
KOCTb

YepT. 24

Mpunoxexue 10
Obsa3aTenbHoe

OnucaHue mMakeTa cTaHAAPTHOro obpasua K MeToay onpeaeneHUsa UHAeKca
pacnpocTpaHeHus NramMeHu



MpoBepky paboTbl YCTAHOBKW, MNPUMEHSEMON ANs  OnpeferneHns  WHAekca
pacnpocTpaHeHus1 MfamMeHu, OCYLLEeCTBNSAT C NOMOLLbI MakeTa CTaHgapTHoro obpasua
(4epT. 25), cocTosdwlero M3 nnacTUHblI HEroptodero maTtepuana - acbocunuta pasmepamm

-3
(320x140) mm 1 TonwwmHon 20 mm, nnoTHocTbio 800 X''M B nnacTtuHy Ha paccTtostHum 30
MM Apyr OT Apyra BMOHTMPOBaHbl €MKOCTWU, CHabXeHHble LWeneBbiIMAn OTBEepPCTUAMU B
onpeerieHHbIX ToYkax NoBEPXHOCTU. B eMKOCTM € NOMOLLBIO LINpuLa 3anMBaloT XUMUYECKU

3
yncTbin gunatadHonamuHd. B emkoctn N 1-7 3anusatoT (290i0’1) M B emkoctu N 8, 9 -

3
(590i0’2) M TMepen 3anpaBkoil MakeTa CTaHaapTHoro obpasua C ero MoBepXHOCTU
yoansoT caxy u obpasew npokanuearoT B TenMowukady B TedyeHume 1 4 npu TemnepaType
(2001‘20 )°C.



_

1 — Kopnyc; 2 — eMKOCTU
ANS roproYen XUAKocTH, npo-
HYMEpPOBaHHbI€ CBEPXY BHU3;

3 — ropioyas, XMaKocCThb

YepT. 25



MpunoxeHue 11
PekomeHgyemoe

MeTop pacyeTa MakCMMaribHOro gaBrfieHuUA B3pbiBa ra3o- u napoBo3ayLlHbIX cmecen

MeToa pacyeTa MakCcMMaribHOro 4aBfieHMs B3pbiBa ra3o- M NapoBO34YLLUHbIX CMecen
pacnpocTpaHsaeTcs Ha BewecTsa, coctodwme ns atomo C, H, O, N, S, F, CI, Br, P, Si.

1. MakcuManbHoe [aBneHue B3pbiBa e  Ges yyeTa cTeneHn auccoumaunm
NPOAYKTOB ropeHus B Kla BblMMCAT No doopmyre

Tl V)ijk
T.Xm,,

p MakKcC =

, (92)

roe P . HadarnbHOEe gaBlieHne, npm KOToOpomM HaxognTtcAa ncxogHada cCMecChb, kMa;

T.\V .
7). agnabaTnyeckass Temnepatypa T[OPEHUSI CTEXMOMETPUYECKON CMecu
roptoYero ¢ Bo34yxoM npu NocTosiHHOM obbeme, K;

xm; .
k- cymma ymcna monei KoHeYHbIX MPOAYKTOB rOpeHus:;

T .
1 - Temnepartypa ucxoaHon cmecu, K;

Xm. <
M - cymMma 4ncna monemn razaoobpasHbiX MICXOOHbIX BELLECTB.

2. Ecnun gns ropiodero BelwectBa Hen3BecTHa agnabaTnyeckas TemnepaTypa ropeHus
CTEXMOMETPUYECKON CMECU, TO ee BbIYUCNAIT No hopmyne

ZmiH(I_]io_RTO):ijK(IJ} —RT' ) (93)

o

H, BN

roe 7 - abconmtoTHas aHTanbnus roprodero, KUK MOIb — Buiypcnaior no dopmyne
o — o o (*] (*] o (*]

HP= AP+ mCH (g 051, + 0HC 0y 4 myHE iy HO ) +

+mgH® g +mgH® s+ mpH®p (94)

° -1
/ - cTanpapTHas TennoTa o6pasoBaHns roploYero sellectsa, KUK MO
Ho HO Ho Ho HO HO . Ho
c i R0 SENy s Hsi AP gBconioTHasl 3HTaMbNMS MPOCTLIX BELLECTB
N NPOAYKTOB UX FOPEHUs], 3Ha4YeHUs1 KOTOpbIX NpmBeaeHbl B Tabn. 30-32;

Hy,

-1
- abcontoTHast aHTanbMVs ranorea, KK MOIb 4o Ecniy B MorieKyne roproyero
mXH°X2
BELlEeCTBA  HECKONbKO  ranoreHoB, TO  BblpaXKeHue 3aMeHsIloT  Ha

(mFH °ry tmoH ¢, +mp Hp,, +m;H )

-1 -1
R - yHuBepcanbHas rasoBas NoCTosHHas, Mok-momb - K



T°, T' - cOOTBETCTBEHHO HavaribHas TemnepaTypa WCXOL4HOW ropryen cmecu u
Temnepartypa ropeHus, K;

Hl
/- abconoTHble 3HTanbNUK NpoAYyKTOB ropeHnd, 3Ha4eHnAa KOTOpPbIX npuBeaeHbl B

Tabn. 31 n 32.

3apgava BbluMcneHna agnabaTumyeckonm TemnepaTypbl  FOPEeHUs  CcBOAUTCA K
HaxoXxgeHuto Takon temnepatypbl (T'), npu kKOTOpon HabnaaeTcss PpaBeHCTBO BHYTPEHHUX
SHEPrum NCXOOHbIX BELLECTB 1 MPOAYKTOB UX FOPEeHUs.

Ta6bnuua 30
|
o BemecTnBO AbcogwTHasa oHTansnmsa nopu 298,15 K, xIIx X
MOJIb (—1)
|
Br2 (XMIKOCTB) - 21,159
C (ras) 1108,235
H20 (XMOKOCTE) - 34,071
P (rB., Oeismm) 719,625
S (poMB.) 298,460
S2 (ras) 725,954
Si 906,514

Xm.
3. BHayeHne /¢ 6e3 ydeTa CTeneHu guccoumaumm NPOAYKTOB rOPEHUS BbIYUCTIAIOT
no dpoopmyne

Zmﬂ:33+n@+n&+mX+0§(mH+mN—n&)+Q2&m:(95)

m m m m m m
roe ¢, 78 X 7o TN TP - yueno atomMoB yrnepopga, cepbl, ranovga, C

BOAOpPOAA, aaoTa cboccbopa B MoneKyne roptoyero BeLlecTBa.

2JniH
3HayeHne BbIYNCIAKOT MO (bopMyJ'Ie

Zn, =1 HA84B o

roe B - CTEXNOMETPUYECKNN KO3IPMULMEHT KMCNOPOoa, BblYUCNAEMbIN MO dhopmyne
(36).

OTHOCUTENbHAA CpeaHaa KBagpaTudeckas norpelHocTb pacyeTta no dopmyne (92)
coctasnseT 30%.



Tabnuua 31



T, K ADOCOJIIOTHBEIE DHTAJIBIMM NPOCTEX BEUEeCTB M NPOOYKTOB MX IOpeHMuda, KIX X MOJb (-1)

Bozoyx COo2 CO 02 0 H20 OH H2 H N2 NO Ar C

(rpadwuT)

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
800 23,86 32,14 302,90 (24,49 263,93 27,93 181,72 262,11 351,79 23,71 114,48 |1l6,61 401,87
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 52,091 280,63 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 125,41 196,61 |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




Tabnuua 32



ADOCOJIIOTHEIE BHTAJIbIUNU IIPOCTHEIX BelleCTB M IPOOYKTOB MX T'OpeHMA, xkJx x MoOJb (—-1)

| wr | cr4 | F2 | F | mc1 cl2 Cl | HBr Br2 Br P4010 |P
(raz) | so02 | sio2
| | | | | | | | | |
| I | I I I | | I | I |
I I
0 | 0 | 75,04 |298,14 | 226,25 | 27,35 | 0 | 119,33 |67,90 | 0 | 94,93 | 0 |
1030,6 | 64,06 | 0O
| | | | | | | | | | | | |
298,15| 8,60 | 87,77 |306,97 | 232,76 | 35,99 | 9,18 | 125,59 |76,55 | 9,73 |101,14 | 30,17 |
1036,8 | 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 |
1038,9 | 78,86 | 11,97
| | | | | | | | | | | |
600 | 17,40 |110,70 |317,11 | 239,48 | 44,83 | 19,92 | 132,38 |85,42 | 20,84 |107,41 | 102,52 |
1043,1 | 88,15 | 23,85
| | | | | | | | | | | | |
800 | 23,28 |128,93 |324,29 | 243,80 | 50,82 | 27,30 | 136,92 |91,52 | 28,38 |111,59 | 159,64 |
1047,2 | 98,33 | 37,57
| | | | | | | | | | | | |
1000 | 29,25 |148,32 |331,67 | 248,07 | 57,04 | 34,78 | 141,39 |97,86 | 35,86 |115,82 | 220,03 |

1051,4 |[109,04 | 52,61



1200 | 35,36 |168,37 |339,18 | 252,30 | 63,48 | 42,32 |
1055,5 [120,08 | 66,97
| | | | | | |
| |

1400 | 41,63 |188,84 |346,82 | 256,52 | 70,12 | 49,91 |
1059,7 |131,35 | 81,26

1600 | 48,08 |209,58 |354,54 | 260,72 | 76,94 | 57,54 |
1063,9 [142,77 | 95,99

1800 | 54,70 |230,49 |362,38 | 264,91 | 83,90 | 65,21 |
1068,0 |154,31 |111,29

2000 | 61,45 |251,56 |370,35 | 269,10 | 90,99 | 72,93 |
1072,3 |165,95 [126,59

2200 | 68,27 |272,46 |378,05 | 273,27 | 98,08 | 80,62
|1076,49 |177,55 |154,34

2400 | 75,26 |293,67 |386,25 | 277,45 |105,34 | 88,43
|1080,81 |189,27 |174,42

| | | | | | |
| |

2600 | 82,32 |314,95 |394,55 | 281,62 |112,67 | 96,30
|1085,23 |201,21 |194,50

145,80

150,17

154,49

158,79

163,06

| 167,32 |139,64| 81,61

| 171,56 |147,00| 89,37

| 175,78 |154,45| 97,16

| 104, 45| 43,43

|111,23] 51,02

|118,19| 58,65

|125,27| 66,30

| |
|132,48] 73,98
| |
| |

|120,13

|124,51

|128, 96

| 133,45

|137, 98

| 282,27 |

| 345,66 |

| 409,78 |

| 474,42 |

| 539,42 |

|142,52 | 604,11

|147,08 | 669,52

|151,63 | 735,08



2800 89,48 |336,25
|1089,75 |213,16 |214,59

3000 | 96,74 |357,59
|1094,38 |225,15 |234,67

3200  |104,04 |378,99
|1099,14 |237,24 |254,75

3400  |111,40 |400,39
|1104,04 |249,36 |274,83

3600 |118,84 421,81
|1109,06 |261,59 |294,92
| | | |
3800 |126,33 |445,00
|1114,21 |273,89 |315,00

4000  |133,85 |464,73
|1119,50 |286,20 |335,00

| | |
| |

|402,92 |

|411,38 |

|419,91 |

|428,44 |

|436,93 |

|445, 46

|453,91 |

285,79 |120,09 |104,21 | 180,01 |161,74| 105,02 |156,16 | 800,
| | | | | | | |

289,96 |127,64 |112,21 | 184,22 |169,49| 112,96 |160,71 | 866,
| | | | | | | |

294,12 |135,06 |120,26 | 188,42 |[177,08| 121,00 |165,23 | 932,
| | | | | | | |

298,28 |142,62 |128,37 | 192,62 |184,75| 129,16 |169,74 | 998,
| | | | | | | |

302,44 |150,24 |136,59 | 196,82 |192,44| 137,44 |174,23 | 1064,
| | | | | | | |
| 306,61 |157,90 |144,81 | 201,01 |200,20| 145,88 |178,71 | 1130,
| | | | | | | |

310,77 |165,60 |[153,14 | 205,20 |207,99| 154,46 |183,17 | 1196,

76

57

45

40

38

42

50



MpunoxeHue 12
PekomeHgyemoe

MeToabl pacyeTa CKOPOCTU HapacTaHUsA AaBrieHUA B3pbiBa ra3o- U NapoBO3AYLIHbIX
cmecen

1. MeTon 3aknoyaeTcss B OMpederieHUn BEpXHUX rPaHuL, Ans MakCUMarnbHOW WU
cpedHen CKOpOCTW HapacTaHWsi [aBneHUs B3pbiBa raso- M MNapoBO3AYLUHbIX CMecel B

C(bepM‘-IeCKOM peakunoHHOM cocyae NoCTOAHHOro obbema.

-1
BepXHIOK rpaHvLy AN MakCUMarbHOM CKOPOCTU HapacTaHusi aaerewnst B K1a-C

BbIYMCAAIOT Mo popmyrne

(dp/dr)M=(3pl-Sm-/a)(ne— 1 )nl/vlﬁs o)

Pi

roe ©7 - HaYanbHoe gaBneHue, Kla;

S .
“I' - HOpMaribHasA CKOPOCTb pacrnpoCTpaHeHUsa nramMeHn npu HadvarbHbIX AaBNeHun u

-1
Temnepatype, M'¢
a - paanyc cpepnyeckoro peakUMoHHOro cocyaa, M;

_ P

ne
pi

- Be3pasmepHoOe MakcuMarnbHoe AaBreHne B3pbiBa;
Pe _ makcumanbHoe aBConioTHOe AaBneHune B3pbiBa, kMa;

Yu . nokasartens agnabatbl ans nccrnenyemon CMecu;

€ - TEpMOKMHETMYECKUIA NokasaTenb CTerneH B 3aBUCUMOCTI HOPMarbHON CKOPOCTM
pacnpoCcTpaHeHUs NrnaMeHn oT AaBreHUs u TemnepaTtypbl. ECnv 3HauyeHne HeM3BECTHO, ero

NpUHMMatloT paBHbiM 0,4,
-1
BepxHioo rpaHuuy ans cpegHen CKOPOCTU HapacTaHus [daBneHus B Klla-c

BbIYMCAAOT Mo hopmyrne

1/y,+e
(@) _ 3p,-Su,-(7te—l)ne Y
dt af\m,, v, €
o dlmee) g
roe f(n@’ Yur 8) - (byHKUMSA OT NnapameTpoB Te Yu € gnaueHus KOTOPOW HaxodsT C

NMOMOLLIbIO HOMOrpamMm, NpMBeAEHHbIX B 4epT. 26 n 27.



f
= £ % =
7=12 4@/ F=h2 07 "3 c*“‘a
18 2 / L 4
14 / //b // // 1) 7 ‘
¢ 0,0
6 —— T 42 e 72
4 — -ry G
2 E= &= &=
/ 5 g 3 !/ 5 g 3 !/ 5 g /3 I
Yepr. 26
£ ]
F=i35 Y Eai { 7oh45
18 ts —
% ; / e 0l P
' / . b / / o
//0/ //y / 26
6 /7‘4 7 Y /f U:_f[ ; 03
g1 — // 77 0, s p— ml [y
7 I &= l =0 [£=0
! 5 g 13 f £ g it f 5 g FA RN o
Yepr. 27
3HaueHnst ¢ M ' HaxogsT TEPMOAOMHAMWYECKMM pACYETOM WK, B cnyyae

HEeBO3MOXXHOCTM pacyeTa, NPMHUMAOT paBHbIMK coOTBETCTBEHHO 9,0 1 1,4,

OTHOCUTENbHAsA CpeaHss KBagpaTuyeckasi MOrpeLwHoCcTb pacyeTa no dopmynam (97)

n (98) He npesblwaeT 20%.
2. MakcumanbHyl CKOpOCTb HapacTaHus aBneHWs B3pbiBa raso- 1 Napos

034YLLUHbIX

cmecen ons BewecTs, coctodAwmx n3 atomos C, H, O, N, S, F, Cl, Bbluncnsot no popmyne

84 p,

a 0,5
)M 4

Su

dp
dt

(

, (99)



3
roe V - o6bem peakuuoHHoro cocyaa, M

OTHOCUTENbHAA CpeaHaa KBagpaTudeckas norpelHocTb pacyeta no dopmyne (99)
He npesbiwaeT 30%.

MpunoxeHue 13
PekomeHgyemoe

MeTopn JKCnepuMeHTarnbHoOro onpeagesrieHuns ycn03m7| TensaoBoro camMmoBo3ropaHus
TBepAbIX BewecTB U maTtepuanoB

1. Annapartypa

AnnapaTypa Ans onpegeneHus ycrnoBui TEMNSIOBOr0O CamMOBO3ropaHust BKOYaeT B
cebsa cnegyowmne anemMeHThbl.

3
1.1. TepmocTaT BMeCTUMOCTbIO paboyeir Kamepbl He MeHee 40 ™ ¢
TEPMOpPEerynaTopoM, MO3BONSAKOWNM NogaepXxmeaTtb MNOCTOAHHYIO Temnepatypy ot 60 go
250°C c norpeluHocTbio He bonee 3°C.
1.2. Kop3uMHOYKM M3  KOPPO3MOHHOCTOMKOrO  MeTanna  Kybuyeckon  unu
uunuHapudeckon dgopmbl Beicoton 35, 50, 70, 100, 140 n 200 mm (no 10 wWwT. Kaxgoro
pasmepa) C Kpbllwkamu. dunameTp UUIMHOPUYECKON KOP3MHOYKM AOSMKEeH ObiTb paBeH ee

BblcOTE. TONWMNHA CTEHKN KOP3UHOYKM - (l,OiO,l ) MM.
1.3. TepmoanekTpunyeckne npeobpasoBaTtenim (He MeHee 3) MaKCMManbHbIM
AnameTtpom paboyero cnas He 6onee 0,8 mm.

2. MoagroToBKa K UCMbITAHUIO

2.1. TpoBOAAT TApUPOBOYHOE UCMbITAHME C LEenbl onpeaeneHnsa nonpasku (At'f) K
NoKasaHnaM TEepMO3INeKTpu4ecknx npeobpasosatenen 2 m 3. [na atoro B TepmocTar,
HarpeTblin OO 3aJaHHOM TemnepaTypbl, NOMELLAT KOP3MHOYKY C HEroptoYMM BELLECTBOM
(Hanpumep, NPOKaneHHbIM MEecKoM). YcTaHaBnusatoT TepMO3nekTpnyeckme
npeobpasoBaTtenn (4ept.28) Takum obpasom, 4YTOGbI pabounn cnam  OAHOro
TEPMO3NEKTPUYECKOro npeobpasoBaTens KOHTaKkTupoBan ¢ obpasLom 1 pacnonarancs B ero
LeHTpe, BTOPOro - conpukacarncs ¢ BHELWHeN CTOPOHOW KOP3UHOYKWN, TPEeTbero - Haxoaurcs

Ha paccTosHUn (30i1) MM OT CTEeHKM KOpP3MHOYKM. Paboune cnam Bcex Tpex
TepMoaneKkTpuyecknx  npeobpasoBaTtenen  OOMKHbI  pacnonaratbCad  Ha  OOHOM
rOPU3OHTarIbHOM YPOBHE, COOTBETCTBYIOLLIEM CpeaHEN NUHUK TepMocTaTa.



-
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el
30-—

1, 2, 3 — paGouue cnal TePMO3JEKTPHUYECKHX npeolpasoBaTenefl

Hepr. 28

Kop3nHouKy ¢ HEropoYMM BELLECTBOM BbiOEPXKMBAIOT B TEPMOCTaTE 4O YCTaHOBMNEHUS
CTAUMOHAPHOIrO  pexumma, npu  KOTOPOM  MOKa3aHMsi BCEX  TEPMOINEKTPUYECKMX
npeobpasoBatenenn B TevyeHne 10 MMH OCTaOTCA HEU3MEHHbIMKM WK KoneodnwTcs C

h

o o L t A
NOCTOAHHOU aMIJINTYOOUN OKOJo CpeaHUuX temMnepatyp ) 2, 3. I'IonpaBKy b BbIYUCAIOT

no dpoopmyne
Ag=0,5(;2+t3)—tl - (100)

2.2. O6pasubl ANa wucnbiTaHUA [OMKHbI XapakTepu3oBaTb CpeaHMe CBOWCTBaA
nccnegyemoro BewlectBa (matepuana). [lpy ucnblTaHMM nMCTOBOro MaTepuana ero
HabupaloT B CTOMKY, COOTBETCTBYIOLLYIO BHYTPEHHMM pa3mMepamMm KOop3vHOuYku. B obpasuax
MOHOSIMTHbIX MaTepuanoB npeaBapuUTENbHO BbICBEPNUBAKOT OO LEHTpa OTBepcTue

AnameTpom (7’01L075 ) MM 45151 TEPMOSNEKTPUYECKOro npeobpasoBaTtens.

3. NpoBepeHne ncnbiTaHUN

3.1. 3anonHalT  KOP3WMHOYKY  uccnegyembiM  obpasuom.  YcTaHaBnuveakoT
TepMoanekTpuyeckme npeobpasoBaTtenn B cooTBeTCTBMM C Mn.2.1. KOp3MHOYKY 3akpbiBaloT




KPbILUKOM M MOMeELLalT ee B LEeHTp TepMocTaTta, HarpeToro O 3agaHHOW TemnepaTypbl
ncnoiTaHusa (Hanpumep, 200°C).
3a TemnepaTtypy MCMbITaHNA NPUHMMAIOT cpegHee apudMeTUdecKkoe MoKa3aHumn

. A
TepMoanekTpudecknx npeobpasosaTenen 2 n 3 3a BbIMETOM NOMNpPaBkn b
3.2. Obpasey BbligepXnBatoT B TepMocTaTe 40 CaMOBO3ropaHus unm (Npy oTCyTCcTBUU
CaMOBO3ropaHusi) B TE4EHNE BPEMEHM, YKa3aHHOro B Tabn.33.

Ta6bnuua 33
|
BricoTa KOP3VMHOUYKNM, MM HpO,HOJ'DKI/ITeJ'IbHOCTb VICIIEITAHWMA Ha
caMOoBO3ropaHme, 4
35 6
50 12
70 24
100 48
140 96
200 192

3a camoBO3ropaHvMe NpUHUMatoT MoBbILWEHNE TeMnepaTypbl obpa3ua (Mo NokasaHUAM

TepMoanekTpuyeckoro npeobpasosartens 1) oo (450i50 )°C.

3.3. Ecnn npu nepBoM WUCNbITAHWM CaMOBO3ropaHMe He MNpPOoM30LWo B TeyeHune
BpeMeHn, ykasaHHoro B 1abn.33, To crneaywollee UchnblTaHWe C HOBbIM 0Bpa3uoM AaHHOro
obbema npoBogAT npu BonbLuen TemnepaType.

3.4. Ecnu npmn nepBOM MUCNbITAHUX MPOU3OLLSIO CaMOBO3ropaHwe, TO crneaywouiee
MCMblTaHMe C HOBbIM 06pasuoM AaHHOro obbema MPOBOAAT MPU MEHbLUEN TemnepaType
(Hanpumep, Ha 20°C mMeHbLUe).

3.5. VcnbiTaHua NOBTOPSOT MpU pas3nunyHbiX TemnepaTtypax ¢ obpasuamu OaHHOro
obbemMa [0 [OOCTMXKEHMS MUHUMANbHOW TemnepaTtypbl, MNPW KOTOPOW MPOUCXOOUT
camoBo3ropaHue, a npu temnepatype Ha 10°C MeHbLLue MUHUManbHOW CaMOBO3ropaHue He
npoucxoaut. CpeaHee apudmeTMyeckoe 3HayeHue 3TuX TemnepaTtyp MpuHUMAaKT 3a
TemnepaTypy camoBo3ropaHusi obpasuya gaHHoro obnema.

AHanornyHble ucnbiTaHMa NpoBOAAT C obpasuyamum uccnegyemoro Bellectsa B
KOP3NHOYKax OpYrnx pasmepos.

4. OueHKa pe3ynbTaToB

4.1. Ha ocHOBaHMM NOMyYEHHbIX PEe3ynbTaToB WCMbITAHWA CTPOAT rpadukm
3aBUCMMOCTW norapudmMa TemnepaTtypbl CaMOBO3ropaHus OT forapugma yaerbHON
NOBEPXHOCTU 1 Nnorapudma BpeEMEHN A0 caMOBO3ropaHus (4epT.29), KoTopble ONUCbIBaOTCA



YypaBHEHNAMUN I'IpFIMOVI JTNMHUN:
lgt.= A, +n)lgS £ (101)

lgt.= A5+ rslgT , (102)
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- TeMmnepaTypa camoBo3ropaHus,°C;



A
A Vo s koadbdprumeHTbl, onpeaensiemMble no OfbITHBIM AaHHBIM;

To- npoAoOJTKUTESIbHOCTE UCMbITaHUA OT MOMEHTa BblpaBHMBaHUA TeMnepartyp.

o6pa3ua nccnegyemoro sewectea U tepmMmoctata 4O MOMEHTa CaMOBO3ropaHus, Y;
-1
S- yAaenbHadA NoBEpPXHOCTb o6pa3u,a, BM , BblHUCIIAeMada no cbopmyne

G F

Y (103)

2
roe F - nonHasa HapyHas noBepxHocTb obpasua, M ;

3
V - o6bem ob6pasua, M

4.2. Ycnosus n pesynbtaTbl UCMNbITAHUA PETUCTPUPYIOT B NPOTOKOSIE, hopma KOTOPOro
npuBeaeHa B rnpunoxeHum 1.

5. TpeboBaHuA 6e3onacHoCTH

N3-3a BblgeNeHns TOKCUYHbIX MNPOAYKTOB TEPMWUYECKOrO pasfoXeHuss TepmocTar
cnegyeTt ycTaHaBnmMBaTb B OTAENbHOM MOMELLEHWM C MPUTOYHO-BLITSXKHON BEHTUNAUMEN?
obecneunBarollenn KpaTHOCTb OOMeHa BO3gyxa He MeHee BocbMWU. Paboyee mecTo
onepartopa [LO/MPKHO YAOBNETBOPATb CaHUTAPHO-TUrMEHUYeckum TpebosaHusm no [OCT
12.1.005.

MpunoxeHue 14
PekomeHgyemoe

MeTop JKCnepunMeHTaribHOro onpeagernieHusA MWHUMArIbHOMN QHeprnm 3axuraHunsa
Nbly1eBO3A4YLWHbLIX cMmecen

1. Annapartypa

YcTtaHoBKa Ansa onpeaeneHnss MUHUManbHOW 3HEPrMM 3aXUraHus MbleBo3aYyLUHbIX
cmecen (4epT.30) BkNtoYaeT B cebs crneaytowme anemMeHThbI.
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1 — BnGpaTop; 2 — pacneinmTens; 3 — ceTka; 4 — 3NeKTPoAbl 3aXUraHns;
5 — perynsitop MeX3JeKTPOAHOIrc pacCToAHUSA

YepT. 30

1.1. BubGpocutoBon pacnbinutens Ha ©6ase anekTrpomarHutHoro BubpaTopa oOT
BnbpomaccaxHoro npubopa BIM-3 mowHocTeio 18 BT, obecneuuBatowmin cosgaHue
NbineBoro obrnaka pasnuUYHOM KOHLEHTpauuwn. VMIaMeHeHne KOHUEeHTpaLuuu Mbineso3ayLUHON
CMeCK OOCTUraeTcs perynmpoBKON HanpsbkeHus Ha BubOpaTtope pacnbinutensa B Auvanas3oHe
20 - 240 B. Pacnbinutenb cHabxeH cutamm ¢ pasamepom ayeek 40 n 100 mkm. uameTtp cut
AormkeH 6biTb 15 - 20 mMm. PacctodHne mexgy CUTOM pacnbiiutens U ropu3oHTanbHOMU
MIOCKOCTBIO  PacCrofioOXEHNA  3NeKTpPOoAOB  AOIMKHO  PerynvpoBaTbCA  AUCKPETHO C
NOrpeLHOCTLI0 He 6onee 1 MM K NpUHUMaTb 3HadYeHus 5; 10 mm.

1.2. ONeKkTpoabl MCKPOBOro MCTOYHMKA 3aXKMraHus, NpeacTaBnsaolme cobom CTePXKHM
N3 HepXXaBewLlen cTann guameTpom He bonee 3 MM, AnNuMHOM He meHee 20 MM. DnekTpoabl
3aKkpenneHbl rOpU3oHTaNbHO M COOCHO APYr K APYry. Yron 3aTO4KuM 3NekTpoaoB AOMKeEH ObIiTb
He 6onee 15°, paccTtodHve mexay anekTpogamu cocTaBnsieT 2 - 6 MM U perynupyetcsa

ANCKPETHO C warom 1 MM 1 NOrpeLIHoCTbI0 20,1 .
1.3. YcraHoBka pomkHa obecneuymBaTb WMCKPOBOW pa3pss C 3anaceHHOW 3JHepruen

- -1
10~ _ 10 [k (Npn HeOBXOAUMOCTU yKasaHHble npedenbl MOXHO pacwmputb). YactoTa

CnegoBaHMs UCKPOBbLIX pa3psidoB He AofmkHa npesblwaTtb 2 y. B 6noke dopmmpoBaHus
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MCKPOBOro paspsifa MCNONb3YKT: MCTOYHUMK BbICOKOMO HanpsiKeHUst MOCTOSIHHOrO TOKa C
perynmpyembim HanpsbkeHnem ot 5 0o 12 kB; kunosonbtmeTp TMnNa C-196; nameputens L, C,
R Tuna E7-11; kongeHcaTopbl BakyymHble Tuna Kl 1-4 ons 3anacaemon aHeprum ot 0 go 50
MK 1 gononHuTenbHble koHaeHcaTopbl Tuna eI T-U ana sanacaemon aHeprum ot 50 go 100
MK, MHOYKTMBHOCTb B KayecTBe KOTOPOW WCMOSib30BaHa BbICOKOBOSbTHAss 0OOMOTKa
aBTOMOOUNBbHONM KaTylwkb 3axuraHna tnna b115; BakyymHble Bbikntodatenu tuna BB-16/10.
MOHTa) BbICOKOBOSIbTHOW Lienu JOSMKEH MPOU3BOANTLCS BbICOKOBOSbTHLIM NPOBOAOM MapKm
MroB, a cymmapHas AnuHa npoBoAa He OoKHA NpeBbIwaTth 2 M.

1.4. TpurogHoCcTb ycTaHoBKM K paboTe npoepsAoT no nukonoguto (FTOCT 22226),

MUHUMAarnbHas 3HEPIrNSA 3aXXNraHUsl KOTOPOro AokKHa ObITb paBHOM (15J—r5 MIK.
2. NpoBepeHne NcnbiTaHUN

2.1. Ana vcnblTaHuii NCNonb3yOT MNbiflb AUCNEPCHOCTbI0 MeHee 100 MKMm.

2.2. PerynupytoT napameTpbl paspsagHoro KOHTypa (EMKOCTb pabodero KoHageHcaTopa
N HanpskeHne Ha ero obknagkax) Takmm obpasom, 4YToObl obecneuvBanocb 3agaHHoe
3Ha4yeHue 3anaceHHOW B KOHAEHcaTope 3HEPruu.

2.3. YcTaHaBnuBaloT B pacnblinTeNb CUTO C TakKMM pasMepPoOM si4eek, NMpu KOTOPOM
AOCTUraeTcsl MakCUMarnbHbIA Anana3oH M3MEHEHUs1 KOHUEeHTpauun nbinu. BnbpocutoBbIM
pacnbinMteneM Co3gaeTcd  MblNeBO3adyllHas CMeCb MpPOHM3bIBaKOWAa  paspsigHbin
NPOMEXYTOK.

2.4. Bknwo4alT paboudylo M KOHTPONMPYHOLLYIO annapaTypy, obecneuvMB pexunm
NepmoagMyYHOro MHMLMMPOBAHNSA NCKPOBOIO pa3spsiaa.

2.5. VcnbiTaHna Ha BocnaMmeHeHne NbiNeBo3ayLLHOM CMecu NpoBOAAT Npu 3aBe4oMO
3aXuralLlen sHeprmm, garouwen BeposTHOCTb BocnnameHeHuna ot 0,1 go 0,6/ lNpu atom
BENUYMHaA paspsagHoOro NPoMexyTka paBHa 4 MM, pacCTOAHWE MeXOy CUTOM U dneKTpogamm
paBHO 10 Mm.

Ecnn npun 100 mIx HeT BocnnamMeHeHUq MNbiNeBO34YLWHON CMeCU, TO MUCMbITaHUA
MOBTOPSIOT, M3MEHNAA BENUYMHY paspsgHoro npomexyTka (cm. n.1.1), BbICOTY cuTa Hag
anekTpogamu, a Takke HanpsbkeHne Ha Bubpatope ¢ warom 50 B. Yucno wmckpoBbIx
paspsgoB B KaXOoW cepum A0SMKHO bbiTb He meHee 100.

MWHUManbHOW 3HEeprven 3axuraHna AOaHHOW MbINeBO3OYLLIHOM CMEeCU CcyUTalT
aHeprmto cB. 100 m[X, ecnu npu UCObITAHUSX He 3apermcTtpupoBaHO HUM OOHOro
BOCM/IaMEHEHUS.

2.6. B MOMeEHT BOCNNaMeHeHUs NbIIEBO3AYLIHON CMECWU OTKIYalT BMOPOCUMTOBOM
pacnbiNUTENb U UCTOYHUK BbICOKOIO HaNpPsKeHNSA NOCTOSAHHOIO TOKa.

3a BocnnameHeHne NpMHUMALOT FOPEHNE NbINEBO3AYLLIHON CMECU N pacrnpoCTpaHeHne
nfamMeHn OT UCTOYHMKA 3aXuraHus Ha paccTosiHme, bonee 4Yem B 2 pasa npesblllaloLlee
paspsaHbIN MPOMEXKYTOK.

2.7. WcnblTaHMs Ha BOCMNSIaMEHeHue MblNeBo3gyLWwHON CMeCcu MOBTOPST Mpu
pas3fIMYHOM HanpshkeHMM Ha BubpaTope pacnbiNuTenss OO0 BbiABNEHUs Haubonee nerko
BOCMMaMEHSIIOLLENCS CMECMH.

Hanbonee nerko BOCNNIaMEHALWAACA nNbIIEBO34yWHAA CMECb WMEET Ccamyto
BbICOKYH) BEPOSTHOCTb BOcCMnNnamMeHeHund. BeposaTHocTb BocnnameHeHnsa (P) BbIMUCASOT MO

dopmyrne

m

o (104)

P:



TIe m — 4YMCJO BOCIIJIAMEHEHUM MBEJIEBO3OYIIHOM cMecu B OaHHOM
cepumn
VICTIIEITaHUN ;
n - obuee UYMCJIO MCKPOBEIX pPas3psaloB B IOAHHOM CEPUMM MCIEBITaHUU.

Mpumeyanme. Yncno BocnnaMmeHeHNn JOMKHO ObITb OAMHAKOBLIM B KaXXOoW Cepun m
He meHee 10.

2.8. NameHaa pacctosiHve (h) mexgy cutom gosatopa M anekTpogamu, a Takke
BENUUMHY paspsagHoro npomexyTka (), noBTOPSAOT uUCNbITaHUA C Hawbonee nerko
BOCMMNaMEHSALWENCA NbINEBO3AYLWIHOW CMECb0 [0 BbIABNEHUA ONTUMAaribHbIX 3HaYeHUn
nepeMeHHblx napametpoB h u |. OnTumanbHble 3HA4YeHMS yKas3aHHbIX MNapamMeTpoB
XapakTepuayTcs HambornbLuen BEPOATHOCTLIO BOCMNIAMEHEHNS.

2.9. N3aMeHsAs 3HEepru NCKPOBOro paspsaa, NPOBOAAT UCMNbITaHUA ¢ Hambonee nerko
BOCMMNaMEHSALWENCA MblIeBO3YLLUHON CMECbI MpU ONTUMAarbHbIX 3HadeHusx h u | go
BbISABNEHNS MWHUMAnbHOW 3HEprun 3axuraHus. o akcnepumeHTarnbHbIM AaHHbIM CTPOAT
KPVBYIO 3aBUCUMOCTW BEPOSATHOCTU BOCMSITAMEHEHUS OT BENUYMHbLI 3HEPTUN 3aKUraHUA
(4epT.31).

3aBUCMMOCTb BEPOSITHOCTU BOCNNaMeHEeHUs1 NbINIeBO3AYyLLIHOM CMecU cononumepa
CAMEL (FOCT 12271) oT 3Ha4YeHMA IHEPrUU 3aXKuraHus



BepoAamocms Bocrnamenerun

3aBHCHMOCTh BEPOAT-
HOCTH BOCMNAMEHEHHSA
NbIJIEBO3LYIIHOH CMeCH
conoanmepa CAME]N
(FOCT 12271) or
3HAYCHHUS 3HEPTHH
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3. OueHka pe3ynbTaToB

3.1. 3a MWHUManNbHYI 3HEPIUID 3aXUraHUA WUCCNeayeMOon NbINeBO34YLIHON CMeCKU
NPUHUMAIOT 3HAYEHNE SHEPTUN 3aXKUraHUs, COOTBETCTBYIOLLIEE BEPOATHOCTM BOCMIaMeHEHNS
0,01.

3.2. YcnoBua 1 pesynbtaTtbl UCMNbITAHUA PEFNCTPUPYIOT B NPOTOKOSE, dhopMa KOTOPOM
npuBegeHa B npunoxenum 1.

4. Tpe6oBaHuA 6e30NacHOCTU

YCTaHOBKy criegyeT nomellatb B BbITSXKHOM Lkady. Pabovee mecto onepartopa
AOIMKHO  yaoBneTBopsATb TpeboBaHuaM anektpobesonacHoctn no [OCT 12.1.019 wu
caHnTapHo-rmrneHndeckum tTpebosanuam no FOCT 12.1.005.

MpunoxeHue 15
PekomeHgyemoe

MeTop onpeapeneHuns MaKCUManbHOMU CKOPOCTU HapacCTaHuA AaBrieHns B3pbiBa
Nbly1eBO3AYLWHbLIX cmecen

1. Annapatypa

OnucaHne annapaTtypbl ANS onpedesieHuss MakCUMarnbHOW CKOPOCTU HapacTaHus
AaBreHus B3pbiBa NblNeBO3ayLUHbIX cMecen npusegeHo B n.4.11.1.

2. [NoarotoBka K UCMbITAHWUIO

MNoarotoBka K ncnbitTaHuto - no n.4.11.2.

3. MNMpoBeneHne ncnbiTaHumn

McnbiTaHna no onpeaeneHnid MakCuMarnbHOM CKOPOCTM HapacTaHus aaBfieHus
B3pbiBa Mblf1IEBO3AYLUHbLIX CMEeCcen NpoBoaAT cornacHo n.4.11.3.

4. OueHka pesynbTaToB

Mo pesynbTaTaM €AWHWYHOIO WCNbITAHWUS ONPeaenslT Haubonblwee 3HadYeHue
CKOPOCTW HapacTaHusa AaBreHns B3pbiBa NbIIEBO34YLIHON cMecu no hopmyne
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roe - COOTBETCTBEHHO 3HA4Y€eHUNA CKOPOCTU HapaCTaHnA OaBlieHnA

B3pblBA W MaKCUMarbHOW CKOPOCTM W3MEHEeHWUs [aBMneHWs B npouecce eauHUYHOro
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ncnbitanns, Kla-c
[lna onpeneneHns MakcuMarbHOW CKOPOCTM HapacTaHus [aBrieHus B3pbiBa CTPOAT

dp/dt)mp OT KOHUEeHTpauuu

. |dp/dt
Bewectsa M. Hawbonbluee u3 NONYYEHHbIX 3HA4YeHuN ( P )BSP NpUHUMAaT  3a
MaKCMMarbHY CKOPOCTb HapacTaHus AaBreHns B3pbliBa UccnegyemMoro BeLecTsa.

5. Ycnosusa v pesynbTaTtbl UCMbITAHUWA PETMCTPUPYIOT B NPOTOKOSE, hopma KOTOPOro

B3p
)

KpBYHO 3aBUCUMOCTU CKOPOCTU HapaCTaHuA OaBrieHNUA B3pbiBa (



npmBegeHa B rnpusioxxeHmm 1.



