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3. CTaHgapT NonHOCTb0 COOTBETCTBYET MexayHapogHomy ctaHgapty MOK 79-
4-75* no onpegeneHvo TemMnepaTypbl CaMOBOCMIIAMEHEHUS] Ta30B U >KMOKOCTEW.
CTtaHgapT cooTBeTCTBYET MexayHapogHomy cTaHgapty MCO 1182-83 B uyactu
MeToaa NPOBEAEHUsT UCMbITaHWSA MaTepuanoB Ha HeroptodecTb; CT C3B 382-76 B
YacTy OLEHKWN pe3yrnbTaToB UCMbITaHWsa MaTepuarnoB Ha HeroptodecTb; MCO 2719-
73 n CT C3B 1495-75 B 4acTu CKOPOCTWU HarpeBaHusi obpasua U npoBedeHusi
UCMbITAHNA Ha BCMbILWKY HedTenpofnykToB B 3akpbiTom Turme; NCO 1523-83 B
YacTW CKOPOCTWU HarpeBaHusi obpasla WM NPOBEAEHWSI UCMbITAHUSI Ha BCHbILLKY
NaKoB, KPacoK, HedTSHbIX M aHarnorMyHbIX NpPoaykToB B 3akpbiTom Turne; NCO
2592-73 n CT COB 5469-86 B 4acTn onpefeneHuss Temnepatypbl BCMbILKU W
BOCMIIaMeHeHns HedorenpoaykToB B oTkpbliToM Turme; CT C3OB 4831-84 B 4acTtu
MeToda onpedeneHns KOHLEHTPaLNOHHOMO Npeaerna pacnpocTpaHeHns nnaMeHn B
NbINEBO3AYLHbIX CMECSX.

* [ocTyn K MexayHapoaHbiM W 3apybexHbiM OOKYMEHTaM, YNOMSHYTbIM B
TEeKCTe, MOXHO Mony4nTb, obpaTtmBmMch B Cryx0y noaoepxku nonb3oBaTeneu. -
MpymeyaHve narotoButens 6a3bl 4aHHbIX.

B ctaHgapT BBegeHbl MexayHapoaHbi ctaHgapt MCO 4589-84, CT COB
6219-88 1 CT COB 6527-88.

4. BBAMEH [OCT 12.1.044-84

5. CCblJ1IO4HbIE HOPMATUBHO-TEXHNYECKME OOKYMEHTbI

O603HaveHne HT[, Ha koTopbil | HOMep nyHKTa, NOANYHKTA, NPUMNOXEHWS
[laHa ccblifnka

FOCT 12.1.004-91 1.1, 213, 222, 23.2. 242, 252, 26.2,
282, 292, 2122, 217.2, 2.18.2, 2.19.2,
220.2,221.2

OCT 12.1.005-88 4.15,435,445,455,46.5 4.75, 484,

495, 41053, 4115, 4125, 4.13.5,
4.14.5,4.15.4,4.16.4, 4185, 4.19.5, 4.20.5,
4.21.4,4.22.5, npynoxenus 7, 13, 14

[OCT 12.1.010-76 1.1, 222, 232, 24.2, 252, 26.2, 29.2,
212.2,2.17.2,2.18.2,2.,19.2,2.20.2,2.21.2

[OCT 12.1.011-78 242
OCT 12.1.018-93 292
OCT 12.1.019-79 415,445,455, 46.5, 4.7.5, 484, 495,

4.10.5.3, 4115, 4.125, 4135, 4.164,
4.18.5, 4.19.5, 4.20.5, 4214, 4.225,
npunoxenus 7, 14

OCT 400-80 4413,4513
COCT 2603-79 4.12.2.5
[OCT 5632-72 4.16.1.1
OCT 6006-78 4.12.2.5

OCT 8894-86 41111
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[OCT 9147-80

[OCT 10667-74

FOCT 12271-76

FOCT 12423-66

[OCT 16363-98

FOCT 19433-88

FOCT 19908-90

FOCT 21793-76

[OCT 22226-76

OCT 22300-76

TY 38110207-78*

OCT 12766.1-90

45.1.2

4724

Mpunoxerve 14

4.722,413.2.2,4.14.3.1

4.11.1.3,4.18.1.1,4.20.11

4325

1.1

4.8.1.1

4.14

4.11.2.5, npunoxenve 14

4.16.1.7

Mpunoxenne 1

*

[okymeHT B MH(OPMAaLMOHHBIX NpogykTax He cogepxutca. 3a
uHpopmaumen o fokymeHTe Bbl moxeTe obpatutbes B CnyxOy noaaepxku
nonb3oBatenew. - MNpumevaHne nsrotosutens 6asbl AaHHbIX.

6. USOAHUME (anpenb 2006 r.) c UameHenrem N 1, npuHsaTeiM B anpene 2000 r.
(MYC N7, 2000)

HacTtosiuwmin ctaHgapT pacnpocTpaHseTcsl Ha NPoCTble BELLECTBA, XMMUYECKUE
COEOUHEHNS U UX CMECU B PasfYHbIX arperaTHbIX COCTOSHUAX U KOMOMHaUUsiX, B
TOM 4uCrie MNONMMEpPHbIE M KOMMO3WUTHbIE MaTepuarnbl (4anee - BelecTBa U
martepuarnsl), NPUMEHSIEMbIE B OTPacIisix HAPOAHOIO X03sUCTBa.

CTaHaapT He pacnpoCcTpaHsieTCs Ha B3pblBYaTbIE U PafMOaKTMBHbIE BellecTBa
1 MaTepvarnsi.

CtaHpapT yCTaHaBnuBaeTt HOMeHKaTypy nokasarenen
NOXapoB3PbIBOONACHOCTW BELLECTB U MaTepuarnoB 1 MeToAbl MX ONpeaeneHus.

1. OBWME NONOXEHNA

1.1. TlokasaTernm nOXapoB3pPbIBOOMNACHOCTN  BELWECTB M Marepuanos
onpegenstoT C Lenblo NonyvyeHUs MCXOAHbIX OaHHbIX ANist pa3paboTku cucTeM no
obecneyeHnio NoXxapHor 6e3onacHOCTH U B3pbiBOGE30NacHOCTY B COOTBETCTBUM C
TpeboBaHunamm FOCT 12.1.004 n[OCT 12.1.010, cTpouTenbHbIX HOPM W1 Npasu,
yTBepxaeHHblXx locctpoem CCCP; mpaBun yCTpPOWCTBA SMEKTPOYCTAHOBOK,
yTBepOeHHbIX [ocaHeproHag3opom MuHaHepro CCCP; npu  knaccudwmkaumm
onacHbix rpy3oB no FTOCT 19433; anst BbIGOpa KaTeropMm NoMeLLEHUA U 34aHui B
COOTBETCTBUM C TPebOOBaHUSIMM HOPM TEXHOMOMMYECKOTO MPOEKTMPOBaHUS; O
TEXHUYECKOro HaA30pa 3a M3roTOBIIEHWEM MaTepuaroB 1 U3Lenuii Npu NoCTPonke
1 pemoHTe cyaoB no npaeunam Pernctpa CCCP n PeuHoro Pernctpa PCOCP.
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1.2. TMNoxapoB3pbIBOOMACHOCTb BELECTB W MaTepuarioB  ornpenensiercs
rokasaTernsiMy, BblGOp KOTOpLIX 3aBUCWUT OT arperaTHOro0 COCTOSIHWSI BeLUecTBa
(MaTepmarna) v yCrioBuiA ero NpUMEHEHMSI.

MeToabl onpefdeneHus nokasaTeneil MPUMEHSIIOT  ANs  CTPOUTENbHbIX
MaTepuanoB MO Mepe YCTaHOBINEHUSI KracCcudmKkauum 3TUX nokasaTenen u
BBE/IEHMSI N0 HUM HOPMaTMBHbIX TPeBOoBaHH.

1.3. MNpu onpepeneHun NOXapoOB3pbIBOOMACHOCTM BELUECTB M MaTepuanos
pasnuyaroT:

rasbl - BELLECTBA, [aBfEHME HACbILWEHHbIX NapoB KOTOPbLIX Mpu Temnepatype
25°C v gaBneHun 101,3 klMa npesbiwaeT 101,3 kMa;

XMOKOCTU - BELWEeCTBa, [OaBMEHME HACbIWEHHbIX MapoB KOTOPbIX Mpwu
Temnepatype 25°C v pasnenun 101,3 klMa menbwe 101,3 klMa. K xumgkoctam
OTHOCHAT TaKkxe TBepable MnaBsLlMecs BeLlecTBa, Temnepatypa MraBneHns unm
KannenageHust KoTopbix MeHbLue 50°C;

TBEpAble BeLWeCTBa W marepuansl - WHOMBMAYalnbHblE BeELEecTBa WM WX
CMeceBble KOMMNO3ULMU C TeMMNepaTypol NMaBneHns uv kannenageHns 6onblue
50°C, a Takxe BeLlleCcTBa, HEe UMeloLMe TemnepaTtypy MraBneHus (Hanpumep,
OpeBecuHa, TKaHu 1 T.1.);

nblnvM - AUCMEPrMpoBaHHble TBEPAble BeELIeCTBa W martepuansi C pa3MepoMm
yacTtuu meHee 850 MKMm.

1.4. HomeHKnaTypa nokasartenem M X NPUMEHSEMOCTb OS89 XapaKTepUCTUKK
NnoXapoB3pbIBOONACHOCTU BELLECTB 1 MaTepurarnoB npmneeaeHbl B Tabn.1.

Tabnvua 1
Mokasartens ArperaTtHoe COCTOsIHUE BELLEeCTB "
mMarepuarnos
rasbl XVAKOCTH TBEepable || Nbim
pynna roptovectn + + + +
TemnepaTtypa BCMbILLKM - + - -
TemnepaTtypa BocnnameHeHus || - + + +
Temnepatypa + + + +
CaMOBOCMTaMEHEHUS
KoHueHTpaunoHHble npegens! || + + - +
pacnpocTpaHeHus  nnameHu
(BoCnnameHeHus)
TemnepaTypHble npegensl || - + - -
pacnpocTpaHeHUs  NiameHu
(BoCnnameHeHus)
Temnepatypa TrneHus - - + +
Ycnosus Tennosoro || - - + +
CaMOBO3ropaHusi
MuHVUMansbHas 3Heprusa || + + - +
3axuUraHus
KncnopogHbln nHOeKc - - + -




CnocobHocTb B3pblBaTbCs U || + + + +
ropeTb Npy B3anMoZencTBun ¢
BOZON, KMCMOPOAOM BO3AyXa 1
ApyrMMmun BellecTBamu

HopmanbHas cKopocTb || + + - -
pacnpocTpaHeHns NnameHu

CKOpOCTb BbIropaHusi - + - -

KoadpdmumeHt - - + -
ObIMoo6pa3oBaHus

MHoekc pacnpocTpaHeHus || - - + -
nnameHm

[NokasaTenb TOKCUYHOCTH || - - + -
NpPoAyKTOB ropeHus

nonMMepHbIX MaTtepuanos

MuHumansHoe + + - +
B3pbIBOOMAaCHOE COAepxaHue
Kucnopoga

MuHumaneHas + + - +
donermatmanpyoLLas
KOHLLeHTpaLus
cnermartumsatopa

MakcumanbHoe nasneHune || + + - +
B3pbIBa

CkopocTb HapacTaHus || + + - +
AaBlneHnda B3pbiBa

KoHueHTpaumnoHHbI  npegen || + + - -
amndppy3noHHoro ropeHunsi
ra3oBbIX CMECEN B BO3yXe

Mpumeyanus:

1. 3Hak "+" 0bG03Ha4YaeT MPUMEHSEMOCTb, 3HaK "-" - HEenpUMEHSIEMOCTb
nokasarens.

2. Kpome ykasaHHbIx B Tabn.1, gonyckaeTrcs ucnonb3oBaTb Apyrve
nokasaternu, Oornee [OeTanbHO XapakTepuaylolwe MNoXapoB3pblBOONACHOCTb
BELLECTB U MaTepuaros.

1.5. Yvcno nokasaTenen, HeOGXOOAWMBIX M AOCTaTOMHLIX OJIS XapaKTepPUCTUKM
NOXapOoB3PbIBOONACHOCT BELLECTB M MaTepuarnoB B YCIOBMSIX MPOM3BOACTBA,
nepepaboTkn, TPaHCMOPTUPOBaHWS W  XpaHeHusi, onpedenseT paspaboTymk
cucTeMbl oGecnedeHrst NoXapoB3pbiBOGE30NacHOCTM 0GbekTa UM pa3paboTymK
cTaHdapTa M TeXHUYECKMX YCIOBUIA Ha BellecTBo (MaTepuarn).

2. MOKA3ATENA
NMOXAPOB3PbIBOOINACHOCTU



MoxapoB3pbLIBOONACHOCTL BELLUECTB M MaTepuasrioB - COBOKYMHOCTb CBOWCTB,
XapakTepusyloWMX WX CMOCOBHOCTb K BO3HUKHOBEHUIO U  PacnpoCTpaHEHUIo
ropeHusi. CrieactBMeM FOpeHWsi, B 3aBWCUMMOCTU OT €rf0 CKOPOCTU W YCIOBWI
npoTekaHusi, MoryT OblTb noxap (Audby3VoHHOE ropeHue) wnvM  B3pbiB
(nednarpauMoHHoe ropeHve NpeaBapuUTEnbHO NEpPEeMELLIaHHOW CMECK FOpHYEro ¢
oKucrmTenem).

2.1. 'pynna roptoyecTun

2.1.1. Tpynna ropro4ecTy - KnaccudmkaLlMoHHasi XapakTepucTuka cnocobHOCTU
BELLECTB U MaTepuaroB K ropeHuio.

lopeHve - ak30TepMmmyeckas peakuus, npoTeKawwas B YCMNoBUAX ee
NPOrpPeCcCUBHOIO CaMOYCKOPEHUSI.

2.1.2. To roptoyecT BeLLeCTBa M MaTepuarsisl NogpasaenstoT Ha TpU rpynnbl:

Heroptoume (Hecropaemble) - BeljecTBa W MaTepuarbl, He CMOCOGHble K
ropeHunio B Bo3ayxe. Heroptoume BellecTBa MOryT GbiTb NMOXapOB3pbIBOOMACHBIMU
(Hanpumep, okMCIMTENM UMM BeLLECTBa, BblAenslowme ropodme npogykTel Npu
B3aMMOAENCTBUM C BOGON, KMCIOPOAOM BO3Ayxa Uin ApYr C APYroMm);

TpyAHoroptouve (TpygHocropaeMble) - BeLlecTBa M MaTtepuarnbl, CNoCOOHble
ropeTb B BO3Jyxe MpW BO3OENCTBUM UCTOYHMKA 3a)uraHusi, HO He CnocobHble
CaMOCTOATENbHO rOpeThb NOCIe ero yaaneHus;

roptoune  (cropaemble) -  BewecTBa U Mmartepuanbl,  CNoCcobHble
CaMOoBO3ropaTbCH, a Takxe BO3ropatbCs Mpy BO3AENCTBUAN MCTOYHMKA 3aXUraHns 1
CaMOCTOATENbHO ropeThb MOCIe ero yaaneHus. fopioyne XMaKkocT ¢ TemMnepaTypom
BCMblWwKM He 6Goree 61°C B 3akpbiTOM Turme umm 66°C B OTKPbITOM TUrme,
3acdrierMaTu3npoBaHHbIX CMECEW, HE VMEIOWMX BCMbIWKY B 3aKpbITOM TUITe,
OTHOCAT K  nerkosocnnameHsiowmmcd.  Ocobo  onacHbiMM  Ha3biBalT
NErKoBOCMITaMEHSIOLLMECS XMAKOCTU C TeMNnepaTypon BChbILKN He 6onee 28°C.

2.1.3. PesynbraTbl OUEHKM [pPynnbl FOPHYECTU CcredyeT MpPUMEHsTb Mpu
Knaccudmkaumm BeLwecTB U MaTepuaros Mo ropiodecTy U BKIKOYaTh 3TW AaHHbIE B
CTaHOapThbl ¥ TEXHUYECKUE YCINOBKS Ha BELLECTBA M MaTepumarnsl; Npy onpeaeneHnm
KaTreropum MNOMELLEHUA MO  B3PbIBOMOXAPHOW W MOXapHOW OMacHOCTM B
COOTBETCTBUM C TpebOoBaHWSMU HOPM TEXHOMOTMYECKOr0 MPOEKTUPOBAHUSI; MpK
paspaboTke MeponpuATMN no obecneyeHuto noxapHonm 6e3onacHocTM B
cootBeTcTBUM ¢ TpeboBaHnamn [OCT 12.1.004.

2.1.4. CyLLU-IOCTb JKCnepuMeHTanbHOro mMetoga onpenerneHna ropr4vecTu
3aKn4yaeTca B co3gaHnumn TeMnepaTypHbIX yCJ'IOBI/IIZ, CI'IOCO6CTByIOLLMX ropexHuio, n
OLleHKe noseaeHna nccrnegyemMblxX BelecTB 1 MaTtepuarioB B 3TUX YCINOBUAX.

2.2. Temnepatypa BCMbILLKU

2.2.1. Temnepatypa BCMbILKW - HAMMEHbLLAA TeMnepaTypa KOHOEHCUPOBaHHOTO
BELECTBA, MNpPM KOTOPOM B YCMOBMAX ChNeumanbHbiX WUCMbITaHUA Hag ero
NMOBEPXHOCTbID 06pa3yloTcs napbl, CNOCoOHble BCMbIXMBaTb B BO3AyXe OT
MCTOYHUKA 3aXXUraHusi; yCTOMYMBOE FOPEHNE NMPU 3TOM HE BO3HUKAET.

Bcnbiwka - 6bICTpoe cropaHue razonapoBo3gyLUHON CMECU Hag, NMOBEPXHOCTbLIO
roplo4ero  BELIeCTBa, COMPOBOXOAKLWEEeCs  KpPaTKOBPEMEHHbIM  BUOUMbIM
CBEYEHMEM.

2.22. 3HayeHue TemnepaTtypbl BCMNbIWKW criegyeT  MpUMEHATb  Ans
XapaKTEePUCTUKN MOXapHOM OMAacHOCTWU >KMOKOCTMW, BKMOYas 3TWM [aHHble B
CTaHAapTbl N TEXHWYECKUE YCIOBMS Ha BELLECTBA; Npu ONpeaeneHun Kateropum
NOMELLEHN MO B3PbIBOMOXAPHON M MOXaPHOM OMacHOCTM B COOTBETCTBUM C
TpebOoBaHUSIMN HOPM TEXHOMOMMYECKOr0 MNPOEKTUPOBaHWSA, Mpu  paspaboTke
MeponpusTUn No obecnevyeHno nNoxapHon 6e3onacHoCTH n B3pbiIBOOE30NacHOCTH
B cooTBeTCTBUM C TpeboBaHmammn [OCT 12.1.004 nTOCT 12.1.010.

JlonyckaeTca mcnonb3oBaTb 3KCMEPUMEHTallbHble W pacyeTHble 3Ha4YeHus
TemnepaTypbl BCMbILLKY.

2.2.3. CylHOCTb 9KCMEPUMEHTAarNbHOro MeToda onpefeneHus TemnepaTtypbl
BCMbILKM 3aKMOYaeTcss B HarpeBaHWM OnpederieHHoW MacChbl BeljecTBa C
33aHHOM CKOPOCTbIO, MEPUOQNYECKOM 3a)MraHnn BbIAENAIOLWMXCA NapoB U
YCT@HOBMEHUN hakTa HanMyums WM OTCYTCTBUSI BCMbIWKWM NPy MKCUPYEeMONn
Temneparype.

2.3. Temnepatypa BocnnameHeHuUst
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2.3.1. TemnepaTypa BOCMMaMeHeHUs1 - HaMMeHblUas TeMnepaTypa BellecTBa,
Npy KOTOPOM B YCIOBUSAX CrieuuanbHbIX UCTbITaHUiA BELLECTBO BbIAENAET roptoune
napbl M rasbl C TaKoM CKOPOCTbIO, YTO MpU BO3LENCTBMM HA HWUX WUCTOYHMKA
3aUraHus HabnogaeTcs BocniameHeHe.

BocnnameHeHne - NnaMeHHoe ropeHMe  BeLUecTBa, MHULMMPOBAHHOE
MCTOYHVKOM 32KUraHusi M NPOAOIHKatoLLEECs Nnocrie ero yaarneHus.

2.3.2. 3HauyeHue TemnepaTypbl BOCMMAMEHEHUs cregyeT MPUMEHSTb Mpu
onpeferneHun Tpynnbl FOPHOYECTN BeLEeCTBa, OLEHKE MOXAPHOW OMacHOCTM
obopyaoBaHNs U TEXHOMOMMYECKMX MPOLIECCOB, CBHA3aHHbIX C nepepaboTKon
roproYMx BeLLeCTB, Npu pas3paboTke MeponpuATuiA No obecneyvyeHuo NoXapHON
6e3onacHocTn B cooTBeTCTBUM € TpeboaHmsamm TOCT 12.1.004 n [OCT 12.1.010,
a Takke HeoOxoOuMO BKMOYaTb B CTaHOAPTbl M TEXHUYECKME YCMOBUS Ha
XUOKOCTW.

[JdonyckaeTcsi Mcnomnb3oBaTb 3KCMEPUMEHTaNbHbIE U pacyeTHble 3HAYeHUs
Temneparypbl BOCMNaMEHEHUS!.

2.3.3. CylHOCTb 9KCMEpUMEHTAarNbLHOrO MeToda onpedeneHus TemnepaTtypbl
BOCMIIAaMEHEHNs! 3aKMoYaeTCs B HarpeBaHWM OnpefeneHHo MaccChbl BellecTBa C
3a[aHHOM CKOPOCTbIO, MEPUOANYECKOM 3aXWraHWM BbILENSAOWYXCS MNapoB U
yCTaHOBMEHUM dhakTa HanMyms unn OTCYTCTBUS BOCMNaMEHEHUs NPy GMKCUpyeMon
Temneparype.

2.4. TemnepaTypa camoBOCMIIaMeHeHns

2.41. TemnepaTypa CaMOBOCMIAMEHEHNs1 - HauMMeHbllas TemnepaTypa
OKpyXalolle cpedbl, NpU KOTOPOW B YCIOBUSIX CheuuanbHbIX UCMbITaHWi
HabnogaeTcst camoBOCNIIaMEHEHME BELLECTBa.

CamoBOCNnaMeHeHNE - pe3Koe YBENMYEHME CKOPOCTM 3K30TEPMUYECKMX
06 BbEMHbIX peakLMii, CONPOBOXAAOLLEECS NINTAMEHHBIM FOPEHVEM W/ B3PLIBOM.

2.4.2. 3HayeHve TemnepaTypbl CAMOBOCNIIAMEHEHWSI CrieayeT MpUMEHATb Npu
onpeneneHun rpynnel B3pbiBoonacHon cmecn no[OCT 12.1.011* gna Beibopa
TUNa B3PbIBO3ALLMLLEHHOMO 3NEKTPOOGOPYAOBaHUS, Npy pa3paboTke MeponpUsTUi
no obecnevyeHno MoXxapoB3pbIBOGE30MNACHOCTU TEXHOMOTMYECKMX MPOLLECCOB B
cootBeTCcTBMM C TpeboBaHuammn [OCT 12.1.004 wn[OCT 12.1.010, a Takxe
HeoGX0AMMO BKIOYaTb B CTaH4apTbl MM TEXHUYECKUE YCIOBUSI HA BeLllecTBa U
maTepuansi.

* B Poccuiickon ®egepauun gencteyetr TOCT P 51330.2-99, TOCT P 51330.5-
99, FOCT P 51330.11-99, FOCT P 51330.19-99.

2.4.3. CyLLlHOCTb MeToda onpeneneHna TeMmnepaTtypbl CaMOBOCM1IaMEHEHUA
3aKn4aeTca BO BBEAEHUN onpeaerieHHoM MacChl BELECTBa B HarpeTbIn 06beM n
OLlEeHKe pe3yrnbTraTtoB UCMbITaHUA. M3meHss TemMnepartypy ncnbiTaHUA, HaxoodaT ee
MUWHMMalnbHOE 3HadyeHue, npu KOToOpoM nNpouncxoamt camMoBOCMNIaMeHeHne
BellecTBa.

2.5. KoHLeHTpaLnoHHbIe npeaensl pacnpocTpaHeHust nrameHm
(BOCNNameHeHws)

2.51. HwkHuA (BEPXHW) KOHLEHTPAUMOHHBLIN npegen pacnpocTpaHeHns
nnamMeHn - MuHUMarnbHoe (MakCUMarbHOe) cofepXaHue roproyero BellecTBa B
OOHOPOOHON CMECU C OKUCIUTENbHOW Cpegon, nNpu KOTOPOM  BO3MOXHO
pacnpocTpaHeHWe nnamMeHn no cmecu Ha noboe paccTosHMe OT WCTOYHMKA
3aXKUraHus.
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2.5.2. 3HavyeHns KOHLIEHTPaLMOHHbLIX MPEeAEenoB pPacnpoCTPaHeHUs MnamMeHn
HeobGXOAMMO BKMIOYATb B CTaHAApTbl WM TeXHUYECKUe YCroBUS Ha rasbl,
NerkoBoCMnameHsloWMecs WMHAMBUAYamNbHbIE XUAKOCTU WM a3e0TPOrHble CMECK
XVOKOCTeNn, Ha TBepable BellecTBa, cnocobHble 06pa3oBbiBaTb B3PbIBOOMACHLIE
nblfeBo3gyllHble  CMecu (AN Nblned  ONpedensioT  TOMbKO  HWDKHWN
KOHLIEHTPaUMOHHbIN npeden). 3HayeHns KOHLEHTPaLMOHHbIX Mpedenos cregyet
NPUMEHATbL MpW OnNpedernieHnn KaTeropum MOMELLEHWA MO  B3PbIBONOXAPHOW WU
MOXapHON OMNacHOCTU B COOTBETCTBUM C TPeOOBaHWSIMW HOPM TEXHONOTMYECKOro
NPOEKTUPOBaHNS; NPU pacyeTe B3pbIBOOE30MNacHbIX KOHLEHTPALMIA ra3oB, NapoB U
nbifieli  BHYTPM TexHorormdeckoro obopydoBaHust u  Tpybonposodos, npwu
NPOEKTUPOBaHNN BEHTUMNALMOHHBIX CUCTEM, a TaKke Mpu pacyeTe npeaeribHoO
[ONYyCTUMbIX B3pblBOBE30NacHbIX KOHLEHTpaL A ra3oB, NapoB U Mbifien B BO3Oyxe
pabo4yeit 30HbI C MOTEHUMANbHbIMA UCTOYHWMKAMW 3aXUraHusi B COOTBETCTBUM C
TpebosaHusamm [OCT 12.1.010, npu pa3paboTke mMeponpuaTvin no obecneyeHnto
noxapHon 6e3onacHocTn obbekTa B cooTBeTCTBMM C TpebosaHusmn [OCT
12.1.004.

[JonyckaeTca ucnonb3oBaTb 3KCMEPUMEHTAlbHbIE W pacyeTHble 3HaYeHus
KOHLIEHTPALIMOHHbIX NPeAerioB pacnpoCcTpaHeHUst MamMeHu.

2.53. CywHocTb MeToga onpedeneHus KOHLEHTPaUMOHHbIX —Npenenos
pacnpocTpaHeHUs MnaMeHW 3akroyaeTcsi B 3aXuraHuu ra3o-, napo- umm
NbINEBO3AYLWHON CMeCU 3afaHHOW KOHLUEHTpauuM MCCriedyemMoro BellecTBa B
ob6beme peakLMOHHOro cocyaa U YCTaHOBMEHUM (bakTa HanMuusi unuM OTCYTCTBUS
pacnpocTpaHeHus nnameHn. WM3mMeHas KOHLUEHTpauuio roployero B CMeCH,
yCTaHaBMMBAOT €€ MWHUMAarNbHOE W MaKCMMarbHOE 3HAYeHusi, MpU KOTOPbIX
NPOUCXOOUT pacnpoCTpPaHEHUE NIIAaMEHN.

2.6. TemnepaTypHble Npefenbl pacnpocTpaHeHNst NnaMeHu (BocniameHeH s )

2.6.1. TemnepaTypHble npegenbl pacrnpocTpaHeHWst MiamMeHn - Takue
TemnepaTypbl BeLEeCTBa, MNpWM KOTOPbIX €ro HacbllWeHHbIi nap obpasyeT B
OKUCIUTESbHO Ccpefie KOHLEHTPaLMK, PaBHbIE COOTBETCTBEHHO HIDKHEMY (HVDKHUIA
TemnepaTypHbli Npeaen) W BepxHemy (BepxXHWii TemnepaTypHbli npepgen)
KOHLLEHTPALMOHHLIM Npeaenam pacnpoCcTpaHeHUs NilamMeHu.

2.6.2. 3HayeHns TemnepaTypHblX NpedenoB PacnpoCTPaHEHWUs MramMeHn
criegyeTr npuMeHsTb  npu  paspabotke  meponpuATMA  no  obecneyeHuto
noxapos3pbiBo6e3onacHOCT obbekTa B cooTBeTcTBUMM C TpeboaHusmmn [OCT
12.1.004 nOCT 12.1.010; npu pacyeTe MNOXapoB3pbiBOOE30MNACHbIX
TeMnepaTypHbIX PEXMMOB paboTbl TEXHONOMMYECKOro 060PYAOBaHNSA; NPU OLLeHKe
aBapuHbIX CUTYaLUI, CBA3AHHBIX C Pa3fvBOM FOPIOYNX XWAKOCTEW, AN pacyeTa
KOHLIEHTPaLMOHHbIX NPEAEnoB pacnpocTpaHeHVs NiiaMeHn, a Takxke Heobxogumo
BKIOYaTb B CTAHAAPThI UM TEXHUYECKUE YCMOBUSI HA FOPOYME XMOKOCTY.

2.6.3. CywHocTb MeToga onpegeneHns  TemnepaTypHbIX — Npenenos
pacnpocTpaHeHUs MraMeHn 3aKro4YaeTcsl B TEPMOCTATMPOBaHUM UCCredyemon
XUOKOCTU MNpU  3afaHHOM Temrnepatype B 3aKpbiTOM peakUMOHHOM cocyae,
coAepxalleM BO3AYX, WCMbITaHWM Ha 3axuraHve napoBO3AYLHOM CMecu U
YCTaHOBMEHNM paKTa HanMuuMs WM OTCYTCTBUSI PacnpOCTPaHEHMs! MIlaMeHW.
N3ameHsst TemnepaTtypy MCMbITaHUs, HaXoAST Takue ee 3HavYeHus (MMHUManbLHoe U
MakcuMarnbHOe), NMpU KOTOPbIX HaCbILUEHHbIA nap obpa3yeT C BO34YyXOM CMECh,
CMOCOGHYH BOCNIAMEHSATLCA OT UCTOYHMKA 3aXKUraHWsl U PacnpoCcTpaHsaTb Niams B
06bemMe peakLMOHHOro cocya.

2.7. TemnepaTtypa TneHus

2.7.1. TemnepaTypa TneHus - TemnepaTtypa BellecTBa, Npy KOTOPON NPOUCXOAUT
pe3koe  yBENnMYEeHWE  CKOPOCTM  3K30TEPMUYECKUX  peakUWMi  OKWUCHEHUS,
3aKaH4YMBaIOLLMXCHA BO3HUKHOBEHWNEM TIIEHMS.

TneHve - GecnnameHHoe ropeHWe TBEPAOro BellecTBa (MaTtepuana) npu
CpaBHUTENBHO HU3KWUX Temnepatypax (400-600°C), yacTto conposoxaaroLleecs
BblAeneHnem aoima.

2.7.2. 3HayeHvie TeMnepaTypbl TNEHUst creayeT NPUMEHATb MpK 3KCMepTn3ax
MPUYMH NOXapoB, BblIGOPE B3PbIBO3ALYLLEHHOTO — 3NEKTPOOBOPYAOBaHUS U
paspaboTke  MeponpuATUA No  obecrneyeHUo  NoxapHoii  GesonacHocTU
TEXHOMOMMYECKMX MPOLIECCOB, OLEHKE TMOXapHOW OMacHOCTM  MONMMEPHBIX
maTepuaros 1 pa3paboTke peuenTyp MaTepuanos, He CKIMOHHBIX K TIEHUHO.

2.7.3. CywHoCcTb MeToda onpeernieHns TemnepaTtypbl TIEeHUs 3aKtoyaeTcs B
TepMOCTaTUpPOBaHMN WCCrieQyeMoro BellecTBa (Matepuarna) B peakLVMOHHOM
cocyge npv oboyBe BO3QYXOM W BU3yanbHOM OLIEHKE pe3yNbTaToB MCMbITaHUS.
N3mMeHsAs TemnepaTtypy MWCNbITaHUsi, HaxoOAT €€ MUHMManbHOe 3HayeHue, npu
KOTOpPOM HabrofaeTcs TneHne BellecTBa (MaTepuana).
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2.8. YcnoBusi TENMOBOro camoBO3ropaHust

2.8.1. YcnoBust TENNOBOMO CaMOBO3rOpaHnst - 3KCNEPUMEHTArNbHO BbiSBIIEHHAA
3aBUCUMOCTb MeXOy TeMHepaTypoM 0pr>|<arou.le171 cpefbl, Konn4ecTBOM BelleCcTBa
(MaTepmana) 1 BpeMmeHeM 10 MOMEeHTa ero CamMoBO3ropaHuns.

CaMOBO3FOpaHVIe - pe3Koe yBennvyeHmne CKopoCTn 3K30TEPMUYECKUX NpoL,eccoB
B BellecTBe, npmBoasllee K BOSHMKHOBEHUIO o4ara ropeHus.

2.8.2. PesynbTaTbl OUEHKM YCIOBMI TEMSIOBOrO CaMOBO3ropaHus crieayeT
NPMMEHATL NpUM  BbiOOpe ©e30MmacHbIX YCIOBUM XPaHEHWss U nepepaboTkm
CaMOBO3roparoLLMXCS BELLECTB B COOTBETCTBUM C TpeboBaHusimum FOCT 12.1.004.

2.8.3. CywHocTb MeToAa ornpenerieHnst YCrioBui TEMnsioBOro CamMoBO3ropaHust
3aKnioyaeTcs B TEpMOCTaTMpPOBaHWMM MCCliedyeMoro BellecTBa (MaTepuana) npu
3ajlaHHOM TemnepaType B 3aKpblTOM peakLMOHHOM cocyde M YCTaHOBMEHWM
3aBMCUMOCTU Mexgy TemnepaTypowW, MNpu KOTOPOW MNPOMCXOAWUT  TennoBoe
camoBo3ropaHne o6pasua, ero pasMepaMuM W BpEeMEHeM [0 BO3HWKHOBEHUS
ropeHust (TneHust).

2.9. MMHUManbHas SHeprus 3axuvraHus

2.9.1. MvHumanbHas  SHeprMs  3aXuraHud -  HavMeHbluasi  3Heprusi
3rieKTPUYECKOro  paspsiga, crnocobHasi  BOCM/aMeHUTb  Hauboree  nerko
BOCMITaMEHSIOLLYIOCH CMECh FOpHYEro BELLECTBa C BO3YXOM.

2.9.2. 3HayeHue MVHMMAarbHOW JHEPrUM 3aXuUraHns crnegyeT MPUMEHsITb npu
pa3paboTke MeponpuAThin No obecrnedyeHnto NOXapoB3pbIBOGE30NacHbIX YCNOBUIA
nepepaboTku  ropodMx  BewecTB U obecrneyeHuss  AreKTpoCTaTUYECKON
MckpobesonacHOCTM  TEXHOMOMMYECKMX  MPOLECCOB B COOTBETCTBMM  C
TpeboBaHmamm FOCT 12.1.004, FOCT 12.1.010 nOCT 12.1.018.

2.9.3. CywHocTb MeToga onpefeneHus MUHUMAanbHOM 3JHEPrn 3axuraHust
3aKMioYaeTcs B 3aXuraHuM C  3afaHHOM BEpPOSITHOCTbIO raso-, napo- Wiu
NbINEBO3AYLWHON CMECU pPasfMYHOM KOHLIEHTpaUMM 3NEKTPUHECKMM paspsiaom
pasnM4yHON SHEPTMM U BbISIBIEHUN MWHMMArbHOMO 3HAYEHUSI SHEPrUW 3axuraHus
nocne 06paboTkn dKCNEepUMEHTarbHbIX JaHHbIX.

2.10. KncnopogHbi nHaekc

2.10.1. KncrnopogHbli MHAOEKC - MUHMMarbHOE COoAepXaHWe KWUCIopoha B
KUCIIOPOAHO-a30THOW CMECH, MpU KOTOPOM BO3MOXHO CBedYeobpasHoe ropeHve
maTtepuana B yCroBusiX crieymarnbHbIX UCMbITaHWUNA.

2.10.2. 3HayeHWe KNCNOPOAHOro MHAEKCA crneayeT NPUMEHATb Npu pa3paboTke
NOMUMEPHBLIX  KOMMO3MLMIA  MOHWKEHHOW TOPHOYECTU W KOHTPOME roproydecTn
NoNMMEpPHBLIX MaTepuarnos, TKaHen, Lenmnioro3HO-OyMaxHbIX W34enuin u Apyrux
maTepuanoB. KucrnopogHbll uHOekCc Heobxoaumo BKIOYaTb B CTaHOAPTbl MIM
TEeXHMYECKMe YCIIOBUsI Ha TBepAble BellecTBa (MaTepuarnbi).

2.10.3. CywHocTb MeToAa onpeaeneHust KUCIOPOAHOro NHAEKCa 3aKrtoyaeTcs B
HaxXoOXOEHUN MUHMMAaNbHOM KOHLIEHTpaLMU KWUCMOpo4a B MOTOKE KWCHOPOAHO-
a30THOM CMecu, Mpu KOTOPOW HabnofaeTcsi CaMOCTOSTENbHOE —ropeHue
BePTUKarnbHO pacnorioxXeHHOro obpasua, 3aXxuraeMoro CBepxy.

2.11. CnocoGHOCTb B3pbIBAaTbCA W TOpPeETb MpW B3aMMOAEWCTBUM C BOAOW,
KUCIIOPOAOM BO3Jyxa U ApYrMMW BELLECTBaMM (B3aUMHbIV KOHTAKT BELLECTB)

2.11.1. CnocobHOCTb B3pbIBATLCA W rOPeTb MpW B3aMMOLENCTBUM C BOAOW,
KMCIOPOAOM BO3Ayxa M ApPYIMMM BELeCcTBamy - 3TO KaYeCTBEHHbIN nokasaTternb,
XapaKTepusyoLLMi 0COBYI0 MNOXaPHYHO ONAaCHOCTb HEKOTOPbIX BELLECTB.

2.11.2. JaHHble 0 cnocoOHOCTU BeLLeCTB B3pblBaTbCS U rOPeETb Npy B3aUMHOM
KOHTaKTe HeobXOAMMO BKIMOYaTb B CTaHOAPTbl UMM TEXHWYECKME YCIOBUS Ha
BeLLeCTBa, a Takxke crieqyeT NpUMEHATb Npu OnpeaeneHun KaTteropum nomeLLeHnin
Nno B3PbIBOMOXAPHOW U MOXAPHOW OMAacHOCTM B COOTBETCTBMM C TpeboBaHusMU
HOPM TEXHOMOMMYECKOro MNPOEKTUPOBaHWS; nNpu Bblibope 6Ge3onacHbIX YCroBWi
npoBeaAeHNs TEXHONOTMYECKUX MPOLECCOB U YCMOBUIA COBMECTHOIO XpaHeHus U
TPaHCMOPTMPOBaHUS BELECTB W MaTepuaros; npu Bblbope WnM HasHayYeHun
CpencTB NoXapoTyLIEeHNS!.

2.11.3. CywHocTb MeToda onpeaerneHvs cnocobHOCTU B3pbIBATbCA U FOpPeTb
npv B3aVIMHOM KOHTAaKTE BELLEeCTB 3aKkroyaeTCsi B MEXaHWYEeCKOM CMeLuMBaHun
uccrneqyemblx BeWecTB B 33JaHHOM MponopuuMuM W OueHKe pes3yrbTaToB
MCMbITaHUS.
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2.12. HopmanbHas CKOpOCTb pacnpocTpaHeHUs nrameHn

2.12.1. HopmanbHas CKOPOCTb pacnpoCTpPaHeHWs nnameHn - CKOpPOCTb
nepemeLleHns PoHTa NameH OTHOCUTENbHO HECTOPEBLLIErO ra3a B HanpaBneHuu,
nepneHauKynspHOM K ero MoBEpPXHOCTW.

2.12.2. 3Ha4yeHVe HOpManbHON CKOPOCTU pacnpoCTpaHeHUst NnameHu criegyet
NPUMEHATL B pacyeTax CKOpPOCTM HapacTaHus [aBMneHus B3pbiBa raso- U
NapoBO3AYLUHbIX CMeCeil B 3aKpbiTOM, HErepmMeTndHoMm obopygoBaHUM U
NMOMELLIEHUSAX, KPUTUYECKOrO (racsiLlero) gvamertpa npu paspaboTke u cos3gaHum
orHenperpaguTenen, nroLuaam nerkocbpacbiBaemMbix KOHCTPYKL WA,
npegoxpaHnTernbHbIX MemMbpaH 1 Opyrux pasrepMeTusMpyrolmx YCTPOUCTB; npwu
paspaboTke MeponpuaTUA NO  obecrneyeHVio  NOXapoB3pbiBOGE3onacHoOCTH
TEXHOIorM4Yeckux npoueccoB B cooreetrctsum ¢ TpeboBaHnammu FOCT 12.1.004 n
FOCT 12.1.010.

2.12.3. CywHocTb meToga onpeaeneHns HopMarbHON CKOpOCTH
pacrnpocTpaHeHNs MnamMeHn 3aKkmniovaeTcsd B MPUIOTOBIIEHUM TOpOYe CMecu
M3BECTHOrO0 COCTaBa BHYTPW peakLMOHHOTO COCYAA, 3aXWraHuM CMecu B LieHTpe
TOYEYHbIM UCTOYHUKOM, perucTpaumy M3MeHeHUsi BO BpEMEHW AaBIIEHNS B cocyae
n obpaboTke  IKCNEpUMEHTanbLHOW  3aBWCMMOCTW  "AaBneHue-spems” C
MCMONb30BaHWEM MaTeMaTU4YeCKon MoAenn npoLecca ropeHns rasa B 3aMKHYTOM
cocyge w npouedypbl onTuMmmusauun. MaTtemaTudeckas mofenb MNo3BonseT
nonyyYnTb pacHeTHY 3aBMCUMOCTb "AaBrieHve-BpemMs”, onTuMmu3aLmsa KOTOPOW no
aHarnormyHon aKcnepuMeHTanbHOM 3aBMCUMMOCTM [aeT B pesynbrate M3MeHeHue
HOpMarnbHOW CKOpPOCTM B TMpoLecce pa3BuUTWA B3pbiBa AN KOHKPETHOro
UCMbITaHWSA.

2.13. CKOpPOCTb BbIrOpaHusi

2.13.1. CKOpOCTb BbIFOPaHUS - KOMMYECTBO XWOKOCTW, Cropalolleil B eAnHULLY
BpeMeHn C eauHuubl nrnowiaan. CKOpPOCTb  BLITOpaHUA  XapakTepuayet
MHTEHCUBHOCTb FOPEHUS KUAKOCTMU.

2.13.2. 3Ha4eHve CKOpPOCTW BbIrOpaHuWsa criegyeT NpUMEHATb NPU PacyeTHbIX
onpefeneHnsax NpoAOMMUTENBHOCTU  FOPEHUs  XMOKOCTM B pe3epByapax,
MHTEHCMBHOCTM  TEMMOBbIAENEHUS M TeMnepaTypHoro pexuma  noxapa,
MHTEHCMBHOCTM NOAAYM OrHETYLLALLWMX BELLECTB.

2.13.3. CylHOCTb MeToAa onpeferneHnsl CKOPOCTWU BbIFOPaHUS 3akriovaeTcs B
3axuraHm obpasua XMOKOCTU B peakuMoHHOM cocyae, (hMKCUpOBaHUM MoTepu
mMaccbl obpasua 3a onpedeneHHbId MPOMEXYTOK BpPEeMEHUM U MaTemMaTudecKomn
o6paboTke aKCnepMMeHTarnbHbIX AaHHbIX.

2.14. KoadhdpmumeHT abimoobpa3oBaHums

2.14.1. KoadbdwmumeHT AbiIMOOOpa3oBaHWs - MnokasaTernb, XapaKTepu3yoLmii
ONTUYECKYID MIOTHOCTb AblMa, OOpa3yloLlerocss Mpy MraMeHHOM TOpEeHUU Uin
TEPMOOKWCIUTENBHOW AEeCTPYKL MW (TNIEHUM) ONpeaerieHHOro KonmyecTsa TBEpA0ro
BellecTBa (MaTepuana) B yCrioBuUaX cneumarnbHbIX NCMbITaHUNA.

2.14.2. 3Ha4yeHne koaddmumeHTa AbiMOOOpa3oBaHUs crieqyeT NPUMEHsTL NS
Krnaccudmkauum matepumanos no AbiMoobpasytoLlen cnocobHocTu. PasnnyatoT Tpu
rpynnbl MaTepuarnos:

c maron AbIMoobpasytoLLen CcNocobHOCTbIO - KoahdpmLMeHT

AbiMoobpasoBaHus 4o 50 m 2 -kr-1 Bkriou.;
C  YMEpeHHOM  ObiMoOOpasyllen  CnocoOHOCTbI -  Ko3adhdpmumeHT

abimoobpasosaHus ¢B. 50 4o 500 m 2 -kr-1 Bkrnoy.;
c BbICOKOM  [bIMOOGpa3ytoLLEn CMNOCOOHOCTLIO - KO3 (ML MeHT

ObiMoobpasoBaHus cB. 500 M2 -kr-1,
3HayeHne KoadbMUMeHTa [bIMOOBpa3oBaHNsl HeobXxoaMMo BKMYaTb B
CTaHaapThbl UM TEXHUYECKUE YCIIOBUS Ha TBEpAble BELLecTBa U MaTepuars.

2.14.3. CywHocTb MeTopa onpefeneHns koaddmumeHTa AbiMoobpa3oBaHus
3aKrnoyaeTcs B OnpeaeneHMn onTUYeckon NnoTHOCTU AbiMa, obpasytoLlerocs npu
rOPEHWN UMM TIIEHUM W3BECTHOTO KOMWYECTBA WCMbITYEMOrO BELUECTBA WM
mMaTtepuana, pacnpeaerneHHoro B 3agaHHoM obbeme.

2.15. IHaeKc pacnpocTpaHeHus niameHu
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2.15.1. WHpeKkc pacnpoCcTpaHeHWst MNiaMeHu - YCIOBHbI ©Ge3pa3mepHbIn
nokasartenb, XapakTepu3ylolmin CrnocOOHOCTb  BELIECTB  BOCMNMAMEHATbCS,
pacnpocTpaHsiTe NAaMs No NOBEPXHOCTU U BbIAENSATb TENSIO.

2.15.2. 3HayeHve nHaekca pacnpocTpaHeHns MraMeHn crneayet NPUMEHsTb ANs
KnaccudmKaumm MaTepmaros:

He pacnpoCTPaHsIIOWME Niiamsi Mo MOBEPXHOCTU - UHOEKC pacrpocTpaHeHus
nnameHu paeeH 0;

MeOJIeHHO  pacnpocTpaHsiowMe MnamMs Mo MOBEPXHOCTM -  MHAOEKC
pacnpocTpaHeHusi nnamenu cB. 0 4o 20 BkIOY.;
ObICTPO  pacnpocTpaHsiioupe nramsi Mo MNOBEPXHOCTUM -  UHAEKC

pacnpocTpaHeHus nnamenu cs. 20.

2.15.3. CywHocTb MeTofa onpefeneHns MHAeKca pacnpoCTpaHEHUs MniameHu
3aKnoyaeTcs B OLEHKe CrnocoBHOCTU maTepuaria BOCMIIaMeHSTbCS, BblOEnsTb
TENro U pacnpocTpaHsiTb MraMsi Mo MOBEPXHOCTM MpWU BO3AENCTBUWM BHELUHETO
TENIoBOro NoToka.

2.16. NokasaTenb TOKCUYHOCTHU NPOAYKTOB ropeHuna nonnMmepHbIX MaTepuanos

2.16.1. MNMokasaTenb TOKCUYHOCTU NMPOAYKTOB FOPEHUS - OTHOLLEHME KONMMYecTBa
mMaTepuana K eguHiue obbema 3aMKHYTOrO MpPOCTPaHCTBa, B KOTOPOM
obpasytolmecs Npu ropeHUn matepuana rasoobpasHble NPOAYKTbl BbI3blBAKOT
mbenb 50% NoaonbITHLIX XXUBOTHbIX.

2.16.2. 3HayeHue nokasaTens TOKCMYHOCTM MPOAYKTOB TrOpeHust crenyet
NPUMEHATb AN CPaBHUTENbHOW OLIEHKU MONIMMEPHBIX MaTepuanoB, a TaKxe
BK/OYATb B TEXHUWYECKME YCMOBUSI W CTaHOapTbl Ha OTAENIOMHblE U
TENnson3oNsILMOHHbIE MaTepuvarsl.

Krnaccudwmkaumsa matepyanoB MO  3HAYEHMIO MoKas3aTtens TOKCUYHOCTM
NpOAYKTOB rOpeHNs NpvBegeHa B Tabn.2.

Tabnuua 2
Knace onackocTu Hepg, rM=3, Npu BpeMeHI 3KCMO3NLIK, MUH
5 15 30 60
UpesBblvarHO onacHble o 25 0o 17 0o 13 0o 10
BbicokoonacHble 25-70 17-50 13-40 10-30
YMepeHHoonacHble 70-210 50-150 40-120 30-90
ManoonacHblie Cs. 210 Cs. 150 |[Cs. 120 Cs. 90

2.16.3. CywHocTb MeToga OnpedereHvs  nokasaTenss  TOKCUYHOCTM
3aKM0YaeTCs B CXWraHWM WCCrieQyeMoro marepuana B Kamepe CropaHusi npu
3a[aHHOM MIIOTHOCTWU TEMSIOBOrO MOTOKa W BbISIBMIEHUN 3aBUCMMOCTU NeTarbHOro
adhdekTa razaoobpasHbix NPOAYKTOB FOPEHNS OT Macchl Matepuarna, OTHECEHHOW K
eauHMLEe 00bema 3KCMO3ULMOHHOWM Kamepbl.

2.17. MmH1ManbHas chnermatmamnpyroLlas KoHLeHTpauus dornermaTunsaropa

2.17.1. MvHnmanbHaa donermMaTmsvpylolas KoHUEeHTpaumsa dinermatmsaTopa -
HauMeHbLUas KOHLEeHTpaunua dnermaTnsaropa B CMECH C FOPIOYNM U OKUCTIUTENEM,
npu KOTOPOWN CMECb CTAHOBUTCH HECMOCOOHOM K pacnpoCTPaHEHWIO MraMeHn npu
Nto6OM COOTHOLLIEHWN FOPHOYETO U OKUCTIMTENS.

217.2. 3HadyeHMe  MUHMManbHOM  CorerMaTusMpylowe  KOHLeHTpauumu
dnermatmsaTopa crnegyeT MNpUMeHsTb  MNpu  paspaboTke MeponpusTUA Mo
obecnevyeHno  MoXapoB3pbiBOGE30MacHOCTM  TEXHOMOMMYECKMX  MPOLECCOB
MeTooM doriermatumsauum B cooTBeTcTBUM ¢ Tpebosanuamm TOCT 12.1.004 wn
[OCT 12.1.010.
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2.17.3. CywHoCTb MeToAa OnpeferieHns MWHUMarbHOW chnerMaTusnpyroLLen
KOHLeHTpauumn doriermaTm3aTopa 3aknoyaeTcs B onpefeneHnm KOHLLEHTPaL MOHHBIX
npeaernoB pacnpocTpaHEHNs MTaMeHN roproYero BellecTsa nNpu pasbasneHun raso-
, Mapo- 1 NbINeBO3AYLLHOM CMECK AaHHbIM drierMaTn3aTopoMm U NosmyvyeHun "KprBom
cnermatmsaymn”.

Mk  "kpuBown dpnermaTmsauun" COOTBETCTBYET 3HAYEHUIO MUHMMArbHON
doriermaTm3npytoLLen KOHLLeHTpauun driermaTunsaropa.

2.18. MMHMManbHoe B3pbiBOOMACHOE CoAEePKaHMe Kucrnopoaa

2.18.1. MuHumanbHOe B3pbiBOONACHOE CoOAEepXaHWe Kucrnopoga - Takas
KOHLIEHTpaLMa KUCIOPOAa B rOproYei CMeCU, COCTOSLLEN U3 roplodero BeLlecTBa,
BO3AyXa 1 driermatusaTtopa, MeHbLLe KOTOPOW pacnpocTpaHeHne niamMmeHn B CMecu
CTaHOBUTCA HEBO3MOXHbLIM Mpu  NOOOM  KOHLLEHTpauMn ropioyero B CMecH,
pa3basneHHon AaHHbIM driermaTn3aTopom.

2.18.2. 3HayeHMe MUHUMAIbLHOIO B3PbLIBOOMACHOMO COAEpPXaHWs Kucropoaa
crnegyetr nNpUMeHsTb  npu  pa3paboTke  MeponpuaTMA Mo obecneyeHuto
NoXapoB3pbIBOGE30MNACHOCTN TEXHONMOTMYECKUX MPOLLECCOB B COOTBETCTBUM C
TpebosaHusmm FTOCT 12.1.004 1 COCT 12.1.010.

2.18.3. CywHOCTb MeToga OnpeaerieHnss MUHMManbHOMO B3PbIBOOMACHOIO
coAepXaHns KUCIopoda 3akovaeTcsl B MUCMbITaHUM Ha BOCMIIAMEHeHWe raso-,
napo- U MbINeBO3AYLLHLIX CMECEN PasnMYHOro cocTasa, pa3baBreHHbIX AaHHbIM
donermatn3aTtopoM, 40 BbISIBNEHUST MUHMMarbHOM KOHLEHTpauuMu Kucropoga W
MaKCUMarnbHOM KOHLleHTpauun doiermatu3atopa, npu KOTOpbIX elle BO3MOXHO
pacnpocTpaHeHne nNrameHn No CMecu.

2.19. MakcumarnbHoe AaBreHne B3pbiBa

2.19.1. MakcumanbHoe [aBrieHve B3pbiBa - Haubornbluiee Uu3BbITOYHOE
AaBneHne, BO3HMKawLWee npu AedrarpauvoHHOM CropaHuM raso-, napo- wnu
NbINEeBO3AYLWHON CMECU B 3aMKHYTOM COCyAe NpU HadvarbHOM AaBfeHUM CMecu
101,3 kMa.

2.19.2. 3Ha4yeHMe MaKkcuUMarbHOro AaBrieHusl B3pbiBa CrefyeT NpUMEHSATb Npu
onpeneneHn KaTeropmm NOMeLLEHWI N0 B3PbIBOMOXapHOW U NOXapHON OMacHOCTU
B COOTBETCTBUM C TpebOBaHWAMM HOPM TEXHOIOTMYECKOr0 MPOEKTUPOBaHUSI, NMpu
pa3paboTke MeponpusTUA MO 0OBecnevyeHuio  MNoXapoB3pbiBOOGE30MNaCHOCTU
TEeXHONorM4Yecknx NpoLeccoB B cooTBeTcTBuM ¢ TpeboBaHuammn FOCT 12.1.004 n
rOCT 12.1.010.

2.19.3. CywHocTb MeToda onpeferieHVs MakCUMarnbHOrO [aBrieHWsl B3pbiBa
3aK/l04aeTCs B 3aXuraHuM raso-, napo- U NblNEBO3AYLIHOM CMECU 3afaHHOro
cocTaBa B OObeme peakUMOHHOTO cocyda W perucTpauumM  U3bbITOYHOrO
pa3BuBaloLLIErOCH MNPU  BOCMIAMEHEHUN Toprovelt CMecu OaBneHus. MameHss
KOHLIEHTPALIMIO FOPHYEro B CMECH, BbISBMAIOT MakCMMarnbHOe 3HavYeHne AaBneHus
B3pbIBa.

2.20. CkopoCTb HapacTaHusi AaBreHusi B3pbiBa

2.20.1. CKopoCTb HapacTaHusi AaBfeHus B3pbiBa - MPOU3BOAHAS OaBneHus
B3pbiBa MO BPEMEHU Ha BOCXOASALUEM y4YacTKe 3aBWCMMOCTW OaBfeHUs B3pbiBa
roptoden CMecu B 3aMKHYTOM COCYAe OT BPEMEHM.

2.20.2. 3HayeHne CKOPOCTW HapacTaHWs AaBneHns B3pbiBa CrieqyeT NPUMEHSITh
npu paspaboTke MeponpuAaTUA no obecnevyeHuo MNoXxapoB3pbiBOOGE30MNacHOCTU
TEeXHONOrM4YecKnx NpoLeccoB B cooTBeTcTBuM ¢ TpeboBaHuammn FOCT 12.1.004 n
rOCT 12.1.010.

2.20.3. CywHoCTb MeToAda OnpedeneHuss CKOPOCTW HapacTaHusa LaBleHust
3aKMoYaeTcsl B 3KCMEPUMEHTAarNIbHOM OMNpederieHMn MakCUMaribHOro AaBrieHus
B3pblBa FOPHOYEN CMECU B 3aMKHYTOM cCOCyfe, MOCTPOEHUN rpadmka M3MEHEHUs
[OaBeHUs1 B3pblBa BO BPEMEHW M pacyeTe cpeaHeil U MakCUMaribHOW CKOpPOCTM Mo
M3BECTHbLIM chopmyrnam.

2.21. KoHueHTpauunoHHbIM npeaen auddy3MoHHOro ropeHrs ra3oBbix CMecel B
BO3ayXxe

2.21.1. KoHueHTpaumoHHbIN npeaen Anddy3noHHOro ropeHnst ra3oBbiX CMecen
B Bo3gyxe (MO - npedenbHas KOHLEHTpauuMsa roployvero rasa B CMecu C
pasbaButenem, Npy KOTOPOW AaHHas rasoBasi CMECb MpW UCTEYEHUN B aTMocdepy
He cnocobHa Kk Andpy3oHHOMY rOpeHuHo.
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2.21.2. KoHUeHTpaunOHHbIN npeaen audpy3noHHOro ropeHns ra3oBbiX CMecen
B BO34yXxe CrefyeT y4uTbiBaTb Npu pa3paboTke MeponpusaTuii No obecneveHuio
NoXapoB3pbIBOOE30MAaCHOCTN TEXHOIOTMYECKUX MPOLLECCOB B COOTBETCTBUM C
TpeboBarHusamm FTOCT 12.1.004 nTOCT 12.1.010.

2.21.3. CywHoCTb MeTOga onpedeneHusl KOHLEHTPAUWOHHOTO mnpeaena
Ancbdy3nOHHOTO rOPeHMs ra3oBbIX CMECEW B BO3aYyXe 3aKI04YaeTCcs B onpeaeneHnm
npenenbHON KOHLEHTPaLLUM roploYero ra3a B CMecu ¢ pa3baBuTenem, nNpu KOTOpom
JaHHas rasoBas CMeCb He crnocobHa k Audxpy3sMoHHOMY ropeHuto. [Mpyu 3TOoM
dmKcupyeTcsa npedenbHas CKOPOCTb NOAaYm ra3oBoi CMECH.

2.21.4. Meton onpegerneHns KOHLLEHTPaLWOHHOrO npegena Anddy3voHHOro
ropeHVs ra3oBbIX CMECel B BO3Ayxe NMPUMEHVUM AN cMecel ¢ Temneparypon 20-
300°C.

2.21,2.21.1-2.21.4. (BeBeaeHbl gononHutensHo, Mam. N 1).

3. YCNnoBUA
NOXAPOB3PbIBOBE3OINACHOCTHU MNPU
MCNOJIb3OBAHUU BELLECTB U
MATEPUAINOB

3.1. Ons obecneyeHus NoXXapoB3pbiBO6E30MacHoOCTH npoLieccos
npousBoacTBa, nepepaboTKW, XpaHeHUs W TPaHCTOPTMPOBaHWS BELIECTB U
maTepuarnoB HeoOXOAMMO [aHHble O MoKasaTensax MNOoXapoB3PbIBOONACHOCTH
BELECTB M MaTepuarnioB MCronb3oBaTb C KoadubuumeHTamn 6e3onacHocTH,
npvBeaeHHbIMM B Tabn.3.

Tabnmua 3
Cnocob PernameHTupyembili || Ycrosus
npegoTBpaLLeHus napameTp noXxapoB3pbIBo6E30MacHOCTH

noxapa, B3pbiBa

MpepoTBpalleHue
. , bes ,6e3 £0,9 -0,7

o6pasoBaHua roproyen P Pr (s R)
cpeabl

¥y, 6e3 w,,0e3 >1,1 (g, +0,78)

¥o, , 0e3 wy,6e3 21,1 (p,+0,78)

¥n, ,6e3 10,9 (¥o,-0,78)

OrpaHnyeHne [optovecTb loptoyecTb BellecTBa
BOCMJIaMEHSIEMOCTU U || BELLECTBA (maTepvana) He pomkHa OblTb
roptoyecTu BellecTB W || (MaTepuana) 6ornee pernameHTUpPoOBaHHOM
mMaTepuarnos

K

x KH <KH

ECIL 1T chrLu < fpen {z.1) - 35°C
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MpepnoTepalleHne _
o6pa3oBaHust B o Woes < 0:AW i
roptoven cpege (M

BHECEHMs B  Hee) g, < 0.8
MCTOYHMKOB 3aXuraHmns fre, & 0,82,

T

KH - KmcrnopoaHsiit nHaekc, % o6.;

KH, - ponycTUMBIi KUCNIOPOOHBI UHAEKC NPy HOpMaribHON Temnepatype, %
06.;

R - BOCnNpou3BOAUMOCTb MeToda onpedeneHus nokasaTens noXxapHowm
OnacHOCTY Npu AoBepUTEnbHOM BEpPoATHOCTM 95%);

f5., - O€30nacHasi Temnepatypa, °C;

feern - AOMYCTUMas TeMnepaTtypa Benbiwky, °C;
feen(s.) - TEMNEPATypa BCMbILLKW B 3aKpbITOM TUrme, °C;

f.- MWHMManbHas TemrepaTypa cCpegbl, Npu KoTopou Habnogaetcs
camoBo3ropaHue obpasua, °C;

£ - TEMNEpPaTypa TneHus, °C;
Ws., - 6e3onacHasi aHeprusa 3axuranus, [x;

Wm - MUHUMarnbHas aHeprs 3axuranus, x;

5 - BEPXHUA KOHLEHTPAUMOHHBLIN Mpeden pacnpocTpaHeHus nnaMeHu no
CMECH roproYero BeLecTBa ¢ Bo3ayxoM, % 06. (rm-3);
¥ fe; - 6E30MACHASA KOHLIEHTPALMA roproyero BellecTsa, % 06. (rm—3);
¥y~ HWKHUA KOHLEHTPALMOHHBIA Npeden pacnpoCTpaHeHWs MiameHn Mo
CMeCH roproyero BeLLeCTBa C BO34yXoM, % 06. (rm—3);

¥, - MUHUMarbHOe B3pbIBOOMACHOE COAepXaHWe Kucropoda B roploveint
cmecu, % 00.;

¥, E=: - DE30MACHAs KOHLIEHTPaLWsI K1criopoga B roptodelt cmecu, % o6.;

¥y - MUHUManbHas drermaTmsnpyrolias KOHLeHTpauua dnermatmsaropa, %
00.;

¥4 Ee - OE30MacHas donermatuavpyoLas KoHULeHTpauus donermaTtusaropa, %
00.

4. METOObl ONPEAENEHUA NMOKA3ATENEN
NMOXXAPOB3PbLIBOOINACHOCTWU BELLECTB U
MATEPUAJIIOB

MeTon 3KCNEepUMEHTArNbHOIO OrpeferieHnst NpeanoyTUTENeH U SIBRseTCs
obs3aTenbHbIM, €CIU OTCYTCTBYET anpobupoBaHHbIA pacyeTHbI METOA, a Takxe
ecnM  TOYHOCTb WM 0bnacTb  MPUMEHEHWS  pacyHeTHbIX METOOOB  He
yOO0BNETBOPUTENBHA.

4.1. MeTop, aKCNepUMEHTarnbHOro onpeaeneHns rpynnbl HEropr4nx matepuanos
MeToa He npUMeHUM A8 UCNbITaHWSA COUCTLIX MaTepuasrioB U maTtepuaros C
NOKPbITUAMU U o6 nnuoBKamu.

4.1.1. Annapamypa
Cxema npubopa Ans onpegeneHus rpynnbl HEFOPHOYKMX MaTepuarios nprveeaeHa
Ha 4epT.1.

YeprT.1
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1 - nogcTaeka; 2 - BbITSHKKA; 3 - TENOU3ONSALMOHHbBIA CIION 3alUMTHOTO 9KpaHa 1
cTabunmsaTopa; 4 - neyb; 5 - gepxatenb 0bpasua; 6 - ycTPONCTBO A1 ONYyCKaHWS
obpasua; 7 - TepMoanekTpuyeckue npeobpasoBaTteny; 8 - 3aWMTHBIA 3KpaH; 9 -
3aUWMTHBIA  KOXYX; 70 - TennousonsauuMoHHbIi  MaTtepuan; 17 - ctabunmsartop
BO3AYLLUHOIO NoToka

YepT.1

4.1.1.1. Meyb TpyG4aTOro TMnNa BHYTPEHHUM AvameTpoM (75+1) MM, BbICOTOW
(150+1) mm, TonmuwmHoOM cTeHku (10+1) MM, W3rOTOBMEHHAass M3 OrHEYNOPHOro

mMaTepuana nnotHocTbio (2800+£300) kr-m—3. TpyGa neun oGmMaTbiBaeTcA B OAWH

CIIOM 3MIEKTPUHECKON CMMparnbio U3 HUXPOMOBOWM NPOBOSIOKM ceveHnem 1 Mm?< ¢
conpotmernennem (19+1) Om. O6Lias TonumHa CTEHKM C Y4ETOM OrHEYrnopHOro
LeMeHTa, KpensLlero afiekTpUYeckylo cnupanb, He AomkHa npesbiwartb 15 mm.
Tpyby neun crnegyeT 3akpenuTb B LIEHTPe 3alMTHOrO Koxyxa. [pocTpaHcTBO
mexgy Tpybom W KOXyXOM 3anorHaT  HECropaeMbiM  TEnsoM30nsLUOHHBIM

MaTepuarnoM cpegHeii NNoTHocThHo (140+20) kr-M—3.

4.1.1.2. 3alWWTHBIV 3KpaH BHYTPEHHUM amuamMeTpoM (75+1) Mm u BbicoTon 50 Mm
C OTMOMMPOBaHHON BHYTPEHHEN MOBEPXHOCTbIO, W3TOTOBMIEHHbIA U3 MMCTOBON
ctarm TonwmHon 1 mm. CHapyxu aKpaH Tennou3onmpytoT CrioeM MUHeparbHOro

BOMOKHA C TennonpoBogHocTbio  (0,04+0,01) BtM-1:K-1  npu cpeaHen
Temnepatype 20°C. TonwpHa Tennon3onmpyoLLero cros - He MeHee 25 MMm.

4.1.1.3. Crabunmsatop BO3QYLIHOTO MOTOKA KOHMYECKOW (opMbl, MSIOTHO,
BO3JYXOHEMPOHNL@EMO  MPUCOEAMHEHHbI K OCHOBaHMO  neyn.  [OnuHa
ctabunmsatopa 500 MM, BHYTpeHHU BepxHuA avametp (75t1) MM M HWKHWRA
(10,0+0,5) mm. CTabunmsaTop U3rotTaBnMBatoT U3 NIUCTOBOW CTanm TOMWMHON 1 MM
C OTMONMPOBAHHOWM BHYTPEHHEN NMOBEPXHOCTLIO. BepxHiol yacTb cTtabunmnsatopa
OnvHOM He MeHee 250 MM TEnnousonuMpyloT C BHELLHEW CTOPOHblI CroeMm

MUHEepanbHOro BOMOKHA ¢  TennonposogHocTbio  (0,04+0,01)BT-m-1-K-1  npu
cpenHen Temnepatype 20°C.

41.1.4. CobpaHHble BMeCTe TMeyb, 3alMTHbIA 93KpaH W cTabunusartop
yCTaHaBMMBaT Ha NOACTABKY, MMEIOLLYI0O OCHOBAHUE U BbITSHKKY, CIyKallyto ANs
YMEHBLUEHUNA TAMM Yy OCHOBaHUS KOHyca cTabunuaaTtopa. Beicota BbiTsbkkM - 550
MM. PaccTosiHue Mexay HWKHUM KOHLLOM cTabunmaaTopa 1 OCHOBaHWEM NOACTaBKM
[OJDPKHO COCTaBNATb He MeHee 250 MM.

4.1.1.5. [Oepxatenb o6pa3ua, W3rOTOBMEHHbLIN W3 XapOCTOWKOW CTanbHOW
npoBorokn Auametpom 1,5 MM, [OmKeH UMETb  LUMIMHAPUYECKYH  chopmy.
OcHoBaHMEM JepxaTens SABsSIeTCS CEeTKa W3 TOHKOM CTanbHOW apOCTOWMKOW
npoeorokun. Beicota gepxatens (50+2) mm, guameTp 47 mm. JepxaTtens obpasua
maccor (15+2) r nogBeleH Ha TpyOKe U3 HepXaBewLeW CTanM C BHELUHVUM
OnameTpoM 6 MM 1 BHYTPEHHUM - 4 MM.



4.1.1.6. YcTpoicTBO Ans onyckaHua obpasiia, cocTosllee U3 MeTannmM4yeckoro
CTEPXHSl, CKOMb3ALEro MO BepTMKamnbHOM HanpaBnallLeid, No3BonsaeT mnerko
onyckaTb oGpa3sel, BHyTpb Neyn Ges KacaHWsl ee CTEHKM TakuM oBpasoM, YToGbl
obpaseL; TOYHO 1 HaeXKHO pacnonarancs B reoMeTpU4ecKoM LieHTpe neyu.

4.1.1.7. TepmoanekTpuyeckue npeobpasosatermm €  obonovkon 13
HepXXaBerLLen cTany BHELHWM avameTpoM 1,5 MM, MakcMmarbHbIM AMaMETPOM
nsonmpoBaHHoro pabodero cnas He Gonee 0,5 MM, cnyxawme Ons n3mepeHus
Temrnepatypbl B M€Y, Ha MOBEPXHOCTM W BHyTpu obpasua wuccresyemoro
matepuana. Pabouve cnaM Tpex TepMO3rneKTpu4ecknx mnpeobpasoBartenei
yCTaHaBMMBaKT C MNOMOLWpBK WabnoHa Ha OOHOM TOPM3OHTaNbHOM YPOBHE,
COOTBETCTBYIOLLEM CpedHel TfumHuM nedn (4epT.2). TepMO3neKTPU4ECKUiA

npeobpasosatenb 7], W3MEPAOLMA Temnepatypy B Meyu, [OMmKeH ObiTb
YyCTaHOBMEH Takvm obpa3om, 4ToGbl pabounii cnal Haxogwuncs Ha pacCTOSHUM
(10,0+0,5) Mm OT CTeHkM neyn. PerynmpoBKy €ro NoroXeHWs OCYLLECTBSIOT C
MOMOLLIO HanpaBnsoLLEen, npVKpenieHHoM K  3aWwpMTHOMY  3KpaHy.

TepmoanekTpuyeckuii  npeobpasoBatent T, W3MEPSIIOWMIA  TemnepaTypy Ha
noBepxHOCTM 06pa3ua, JormkeH ObITb YCTaHOBMNEH TakuM 06pa3oM, 4ToObl pabounii
cnai UMern KOHTaKT ¢ o6pasLioM C MOMEHTA Havara WUCNbITaHust U pacnonarasncs
AvamMeTparnbHo NPOTUBOMONOXHO MOSIOXEHUIO TEPMO3EKTPUYECKOro
npeobpasoBarend, W3MepsIoLWero TemnepaTtypy B nevn. TepmoanekTpuyeckun

npeoGpasoBaTesb 75, M3MEPSIOWLMIA TemnepaTypy BHYTpy obpasua, AormkeH GbiTb
YCTaHOBMEH Takum obpa3om, 4Tobbl pabouunii cnai Haxoguncs B reoMeTpU4eCKOM
LieHTpe obpa3ua (ans vero B o6pasLie AenatoT OTBEPCTUE ANAMETPOM 2 MM).

Bce HoBble TepMoanekTpuyeckne npeoGpasoBaTeny nepen UCrornb3oBaHueM
OOIDKHbI MOABEPraTbCs UCKYCCTBEHHOMY CTapeHU0 ONS1 CHUDKEHWS OTpaaroLen
CMOCOOHOCTW.
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4.1.1.8. TpexxkaHanbHbIA CaMONULLYLLMIA NpUGOp, PErvcCTPUPYIOLLMIA BbIXOOHbIE
CcUrHarbl TEPMOINEKTPUYECKNX Npeobpa3oBaTenen C NOrpeLlHOCTLIO paayvpOBKU
He 6ornee 1°C 1 obecneymBaloLLMn HENPEPbIBHYIO 3anMCb NOCTYNAIOLWMX OAHHBIX C
mHTepBarnom He 6onee 0,5 ¢. Knacc TouHocTu npubopa - He Huke 0,5.

4.1.1.9. CekyHOOMEp C NOrpeLlHOCTbI0 n3mepeHus He Gonee 1 c.

4.1.1.10. Ons HabmnogeHuss 3a obpasuom B nedunm m BGesonacHom paboTbl
onepatopa YyCTaHaBIMBalOT Haf MEeYbld CMOTPOBOE 3epKarno C ropU3OHTasbHbIM
YIIoM OTKITOHeHMs 30°.

4.1.1.11. Perynatop HanpsXeHUsi C BbIXOOAHOW MOLUHOCTbIO He MeHee 1,5 kB-A,
NOrpeLHOCTb paboTbl KOTOPOro AOIPKHA COCTaBNAThL He 6ornee 1% OT HOMMHaNbHOW
BENYMHbI.

4.1.2. [Nlo02omosKa K ucrbimaHusim



4.1.2.1. Pa3smelweHve npubopa ANa MCNbITaHUA AOMMKHO NpedycMaTpyBaThb
OTCYTCTBME BO3LENCTBUS TAMM BO3gyXa M3BHE, MPAMOro COSHEYHOrO CBETa MM
MCKYCCTBEHHOIO  OCBELLUEHUsi, 3aTPyOHAIOLMX MpPOBEAEHME  MUCMbITaHUs U
HabnoaeHne 3a NnaMeHeM BHYTPU NeYu.

41.2.2. Tepen npoBegeHVEM WUCMbITAHWN CTabUMM3UPYOT paboTy neuwn,
npenBapuTernbHO BbIHYB U3 Hee AepxaTenb obpasua C yCTPOMCTBOM ANt €ro
OMnyCcKaHus. YCTaHaBNMBaKOT TEPMOINEKTPUYECKUA npeobpasoBaTtens Ans
M3MepeHusi TemnepaTypbl B neun B cooTBeTcTBUMM C 4.1.1.7. Perynnpysi Benm4umHy
NnogaBaeMoro HanpshkeHusl, HarpeBalT MOCTENEHHO MeyYb B TeyeHne 2 4 [0
Temnepatypbl (750+5)°C. YcTaHoBuMBLIAACHA Temrnepatypa B Me4YnM He [OIDKHA
n3MeHATbesA 6ornee Yyem Ha 2°C B TeueHue 10 MuH.

4.1.2.3. B cny4yasax npoBedeHns UCMbITAHWN B HOBOW MeYun, Mpu 3amMeHe unm
pPEMOHTE OTAEerbHbIX y3roB npubopa, HeobXxoguMO NPOBECTU FPaAyMPOBKY Meyn
nyTeM M3MEpEHUst TeMMepaTypbl CTEHKU MeYn Mo TPeM BepPTUKanbHbIM OCSM B
TOYKax, COOTBETCTBYIOLLWMX CepeauHe BbICOTbl CTEHKU Meun U Ha yposHe 30 MM
Bbllle W HWkKe CpedHeld TOYKM C MOMOLLBI CKaHMPYHOLWEro YCTpoWCcTBa C
TepmoaneKkTpuieckum npeobpasosatenem (4ept.3). Ocoboe BHMMaHWe crenyet
yAensTb 06ecneyeHnio KOHTaKTa Mexay TEPMO3MeKTpuieckm npeobpasosarenem
N cTeHkoW ne4w. [onoxeHne TepMOINEeKTPUYECKoro npeobpas3oBaTens Henb3s
M3MEHATb B TeYeHVe 5 MVH 4O MOMEHTa permcTpauum TeMneparypei.
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CpegHeapudmeTnyeckoe 3HavyeHue BCex 9 3apervcTpupoBaHHbIX TemnepaTyp
pomkHo cocTaenatb (835+10)°C, n Takas TemnepaTypa AOIPKHa NogAepxmBaTbCs
nepeg Havanom wucnbiTaHwin. [MogobpaHHbIi Takum obpasom pexmmM  nopayn
HanpsXXeHWs Ha HarpeBaTernbHbIN ANIEMEHT NOSAEPKMBAIOT U B AalbHENLLEM.



41.24. Ona wucnbiTaHMn rotoBAT 5 o6pasyoB wuccrnegyemoro martepuvana

avametpom (45_;) MM, BbicoTon (50+3) mm. Ecrm TonumHa wuccnedyemoro
maTtepuana cocTtaenset mMeHee 50 MM, TO oGpasel, HaAOMPalOT M3 HECKONbKUX
cnoes, 4YToObl 0becneunTb Heobxoammyto BbicoTy. Criom B o6pas3ue pacnonaratT
TONbKO FOPU3OHTANBHO M NIIOTHO COEAMHSIIOT MeXay COOON cTarbHOM NPOBOSIOKOM
avamvetpom He Gonee 0,5 mm. Criov B oGpasue pacnonaratloT Takum obpasom,
4YTObbLI paboynii cnaim TepMOIneKTpUIECKoro NpeobpasoBaTtensi, yCTaHOBIIEHHOM B
cepeaviHe 0bpasLa, Haxo4Wncst BHYTPU Crosi MaTepuara, a He Ha rpaHuue pasgena
CIioeB.

O6pa3subl [OMKHbI  XapakTepu3oBaTb CpedHUWe CBOWCTBA WCCELyeMOoro
maTtepuana.

4.1.2.5. B BepxHew YyacTu obpasua fenaT 0CEBOE OTBEPCTUE AMAMETPOM 2 MM
ONA pa3MelLeHns TepMoarneKkTpuyeckoro npeobpasosatens. Mepen wcnbiTaHueM
00pa3ubl BbIAEPKMBAOT B CyLUMNbHOM Lkady npu Temnepatype (60+6)°C B
TeuveHne 20-24 4 ¢ nocrnegyoLwmM oxnaxaeHemM ux 4o TeMnepaTypbl OKpyKatoLLewn
cpeabl. [onyckaeTcs KOHAWLMOHMPOBaHWE 00pa3uoB B COOTBETCTBUM C
TpebosaHusmm HT[] Ha maTepuan.

4.1.2.6. Tocne KOHAWLMOHMPOBAHWA OMNpPedensoT Maccy Kaxgoro obpasua ¢
norpeLHocTLIo He 6onee 0,1 T.

4.1.3. lposedeHue ucrnbimaHuli
4.1.3.1. CtabunmaupytoT paboTy neun cornacHo 4.1.2.2.

4.1.3.2. ToproToBneHHbI K UCMbITaHMIO Obpasel MoMeLwaT B AepxaTenb,
KpenaT K HemMy TepmoanekTpuyeckue npeobpasosartenm cornacHo 4.1.1.7, nocne
yero aepxarenb ¢ 06pa3uom 6e3 Kakmx-nmbo TONMYKOB OMyCKarT B MeYb 3a Bpewms
He 6oree 5 c. BkniovaloT cekyHOomep cpasy xe nocrne BBE4EeHWS WUCMbITyeMOoro
obpasua B neyb.

4.1.3.3. B TeyeHnme BCEro UCNbITAHNA MOKA3aHNS TEPMOINEKTPUYECKUX
npeobpasoBarenen, MW3MepsIOWLMX TemnepaTypy neun u obpasua, [OmKHbI
perMcTpupoBaTbCs CamMONMULLYLLKIM NPUBOpOM.

4.1.3.4. Bpemsi ucnblTaHus, kak npasBwurno, coctaBnseT 30 MyH. 3a 3TO Bpemst
OOCTUraeTcsi  KOHEYHOE  TemnepaTypHOoe  paBHOBECWME,  PErMcTpupyemoe
TEPMO3JIEKTPUYECKMMI MPeobpasoBaTensamMy B nedu, BHYTpU obpasua 1 Ha ero
NMOBEPXHOCTU, pasnuymne Mexay nokasaHusiMm KOTOpbIX HEe AOMMKHO npeBbiwaTth 2°C
B TeyeHue nocnegHux 10 muH. B cnyyae, ecrin TemnepaTypHoe paBHOBeCUE He
pocturHyto 3a 30 MWH, TO HeobGxoaMMO NPOAOCIMUTL WCMbITaHWe A0 MOMEHTa
OOCTWKEHUSI KOHEYHOTO TemnepaTypHOro paBHOBECUS, MPOBEPSs MNokKasaHus
TEepMO3neKTpuieckmx npeobpasosarternen ¢ nHTepeanoMm 5 muH. [Npu gocTukeHun
TemnepaTypHOro paBHOBECHS UCMbITaHNE MPeKpaLlalT MO OKOHYaHWM nocrnegHero
5-MuWHYTHOro MHTEpBana; MKCUPYIOT NPOAOIPKUTENBHOCTL UCTbITaHNS.

lMpvmevaHve - YcTaHaBnMBasi KpUTEPUM OLIEHKWM paBHOBECUs, Heobxoanmo
yYnTbIBaTb,  YTO  MOKa3aHWs  TEPMO3rieKTpuyeckoro  npeobpasoBaTernts,
YCTaHOBIEHHOMO B cepeauHe obpasua, Bcerga [OMKHbl ObiTb HWbKe NoKasaHui
TEPMO3NEKTPUYECKOro NpeobpasoBaTens B Neyn.

4.1.3.5. OOpasey u3BnekawT W3 MNeyn W MNocrie ero oxnaxaeHus ao
TemnepaTtypbl OKpyXaloLle cpefbl B3BelUMBAOT (C y4eTOM OTXOAOB, KOTOpble
oTaenvnucb oT obpasua M ynanm BHW3 B MPOLECCE UCMbITaHWSA WM Mnocne ero
OKOHYaHus1).

4.1.3.6. VcnblTaHmio nognexatr BCe MATb MOATOTOBMEHHbIX obpasuoB. B
NPOTOKONIE OTpaXxalT BCe HabNoOeHus, Kacawowmecs MOBEAEHUs] Kaxdoro
obpasua B Mpouecce WUCMbITaHWI; OTMEYalT BCE CIlydyan BOCMSIAMEHEHUs Ans
Kaxkgoro obpasua 1 MKCUPYT UX NPOSOIDKATENbHOCTh.

BocnnameHeHve cuMTalOT YCTOMYMBLIM MPU  HaMMYMU MfaMeHW B ey,
BO3HUKLUEM NPW ropeHnn obpasua v npogomkatowemcs 10 ¢ n 6onee.

4.1.4. OuyeHka pe3yrnbmamos

4.1.41. BbluucnawT pasnugy (£4) Mexgy MakCMManbHOM U KOHEYHOW
TemnepaTtypamu no nokaszaHUsaM TepPMO3riekTpudeckux npeobpasoBarenei B neyu,
Ha NOBEPXHOCTW M BHYTPU Kaxkgoro obpasia.

414.2. Tlo nomnyyeHHbIM 3Ha4YeHusaAM £  Kagoro obpasua  BbIMMCTAOT

cpenHeapudMeTMieckoe (&f.em) UIMEHEHWS TemrepaTypbl B Medu, Ha
NMOBEPXHOCTU U BHYTpY obpasLia Nno pesyrbTaTam UCnbITaHUi NATb 06pasLoB.



4.1.4.3. Ha ocHoBe gaHHbIX MO onpegeneHuio noTepyn Macchbl Kaxaoro obpasua
(B NpOLEHTHOM OTHOLLEHUM K MepBOHavanbHoM Macce obpasua) BbIYMCHIST
cpegHeapumMeTn4ecKkoe 3Ha4YeHne NoTepm Macchl NSTb 06pasL oB.

4.1.4.4. Ha ocHOBe [aHHbIX MO OnpeaeneHnto MNpPoaOIPKATENBHOCTU FOpEeHNst
Kaxgoro obpasua BbIMUCTAT  cpefHeapudMETUYECKYHD MPOLOITKATENBHOCTb
ropeHuvsi No pesyrnbTaTtam UCMblTaHUsA NATb 06pa3LoB.

4.1.4.5. MaTtepuarn OTHOCAT K rpynne Heroptouunx, ecrim cobnogeHbl crnegyoume
yCcrnoBwms:

cpegHeapudmeTnYeckoe U3SMEHEHNE TemnepaTtypbl B NeYn, Ha NMOBEPXHOCTU U
BHyTpu obpasua He npesbilaeT 50°C;

cpegHeapudMeTYECKoe 3Ha4YeHVe MoTepu Maccbl Ans naTe obpasuoB He
npeBbiwaer 50% OT WX CpedHero 3HayeHust nepBoHayYanbHOW MacCbl Mocne
KOHOULIMOHUPOBaHWS;

cpenHeapudMeTNYECKoe 3HaYEHNE NPOAOIHKATENBHOCTM YCTONYNBOIO rOpeHns
nsiTb 06pa3yoB He npesbiwaet 10 c. Pesynbtatbl UcCnbITaHW NaTb 06pasLoB, B
KOTOpbIX MPOAOITKATENBHOCTL YCTOMYMBOIO ropeHusi cocTaenseT meHee 10 c,
NPUHUMAIOT PABHLIMU HYTHO.

4.1.4.6. YcnoBusa 1 pesynbTaTthbl UCMNbITaHUA PErMCTPUPYIOT B NpoTOKone, dopma
KOTOPOro NpuBeaeHa B NPUMOXeHun 1.

4.1.5. TpebosaHusi 6ezonacHocmu

Mpnvbop Ana onpegerneHVs pynnbl  HEropYMX MaTtepuanoB criegyet
yCTaHaBmMMBaTb B BbITSXHOM Lkady. Paboyee MecTo onepaTtopa [AOImKHO
yaoBneTBOpsATb  TpeboBaHuaMm  anekTpobesonacHocT no[OCT 12.1.019 wu
caHuTapHo-rMrimeHuyecknm Tpedosanmam no FOCT 12.1.005.

4.2. KocBeHHOE onpefeneHve rpynbl roprodecTy ra3os U XAKOCTEN No ApYriM
3KCNEPUMEHTAarbHO ONpPeAerneHHbIM NoKasaTensM NoXapoB3pbIBOONACHOCTM

4.2.1. a3bl

Mpy HanMMuMM KOHUEHTPaLUMOHHbLIX MPederioB pacnpoCTPaHeHWs MilamMeHn ras
OTHOCAT K TOPHYUM; NpPU  OTCYTCTBUM  KOHLEHTPALMOHHbIX  Npeaeros
pacnpocTpaHeHVs MnameHn U HamuMyumM TemnepaTypbl CaMOBOCMNAMEHEHUs! ra3
OTHOCAT K TPYOHOTOPHYMM; MNPU OTCYTCTBUM KOHLLEHTPALMOHHBLIX Npeaernos
pacnpocTpaHeHnsl NnamMeHn U TemnepaTypbl CamMOBOCMNIIAMEHEHWS ra3 OTHOCHAT K
HEroproYmM.

4.2.2. >Kudkocmu

Mpy HanMuMn TemnepaTtypbl BOCMITAMEHEHNS XUOKOCTb OTHOCAT K TOPHYUM;
npy OTCYTCTBMM TemnepaTypbl BOCMIAMEHEHUSI W HanMuuuM TemnepaTypsbl
CcaMOBOCTTAMEHEHUST XUOKOCTb OTHOCST K TpygHoroptoumm. [pu oTcyTCcTBUM
TemrnepaTtyp BCHbILKW, BOCNSIAMEHEHWSI, CAMOBOCHaMEHEHUs!, TEMNEPaTYPHbLIX W
KOHLIEHTPAaLMOHHbIX NpPeAenoB pacnpoCTpaHeHVs MIaMeHN XUAKOCTb OTHOCAT K
rpynne Heroptoumx.

4.3. Meton 3KCMEPVMMEHTANbHOIO oOnpedeneHns rpynnbl TPYOHOrOPHOYMX U
rOpHOYMX TBEPAbIX BELLECTB U MaTepuanos

MeTo NPUMEHSIIOT ONA OLEHKM TOPOYECTV HEMETANIMYECKUX MaTepuaros,
cofepxalmx B cBoeM cocTaBe 6onee 3% macc. opraHMveckux BellecTs. Metoa He
NPUMEHMM AN1S1 UCMbITAHUS MaTepMarnoB, MMELMX OQHOCTOPOHHEE OFHE3ALLMTHOE
UM Heroprovee NokpbiThe. s CTPoUTENbHBbIX MaTepuarioB 3akmoYeHre o rpynne
rOpHOYECTN AENatoT Mo pe3ynbTaTam UCTbITaHWUNA.

4.3.1. Annapamypa

4.3.1.1. Mpn6op OTM (4epT.4) COCTOUT N3 KEPAMUHECKON peaKLMOHHON Kamepbl
NPSIMOYrofbHON OPMbI BbICOTON (295+2) MM 1 MMetoLen B ceYeHun KBaapaTt co
CTOpOHOM (88+2) MM, YCTaHOBMEHHOW Ha MeTannuMyeckylo MOoACTaBKy; rasoBow
ropenku BHYTpeHHUM auameTpom (7,0+0,1) mMm; mexaHusma BBoga obpasua c
aepxarenem, rKcupylommM nonoxeHne obpasua B LEeHTPe peakLMOHHON Kamepbl;
30HTa C PYKOATKOW, YCTAHOBIIEHHOrO COOCHO Ha BEPXHIOI0 KPOMKY peakLMOHHON
Kamepbl, 1 CMOTPOBOIO 3epkana Ans HabnogeHus 3a obpasLoM B peakLVOHHON
Kamepe.

YepT.4
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1 - roperka; 2 - peakMoHHas kamepa; 3 - MexaHusm BBoga obpasua; 4 - obpasel;
5 6 - pepxatenm obpasua; 7 - 3epkano; 8 - TepMO3NEeKTPUYECKUA
npeobpasoBarernb; 9 - 30HT

Yept.4

4.3.1.2. Ons wusMepeHns TemnepaTypbl ra3oobpasHbiX NPOAYKTOB FOPEHWs
MCMONb3yT TEPMOINEKTPUYECKUI Npecbpa3oBaTernb AvameTpoM anekTpogos 0,5
MM, pabouuii cnam KOTOporo pacrnoraraloT B LIEHTPe 30HTa Ha paccTosiHM 15 Mm
OT ero BepXHeW KPOMKMU.

4.3.1.3. PerucTtpuvpytowmii TeMnepartypy npubop ¢ guanasoHoMm nsmepenus ot 0
0o 800°C, knacc To4HOCTU He Hxke 0,5.

4.3.1.4. CexyHaoMep C NOrpeLLHOCTbI0 n3MepeHus He 6onee 1 c.

4.3.1.5. Becbl nabopaTopHble ¢ HaMbonbwmmM npegenom B3eewwmBaHus 500 T,
NOrpeLLHOCTbIO U3MepeHus He Gonee 0,1 T.

4.3.2. [Nlo02omoskKa K ucrbimaHusim

4.3.2.1. ina ncnbiTaHust roTOBAT Tpu obpa3ua matepuana gnvHon (60+1) mm,
BblcoTOM (1504£3) MM 1 chakTyeckomn TonwmHON, Ho He Bonee 30 MM. [Ins cbinyuunx
BELLECTB FOTOBAT TPW KOP3MHOYKM MPSIMOYroribHOM ¢hopmbl AfvHON (60+1) MM,

wpuHon (10+1) MM, BbicoTol (150+3) MM, B koTopble nomeaoTt (90+1) cmi
BellecTBa. KopamHoUkM JormkHbl ObiTh BbIMOMHEHbI M3 CETKM C pa3MepamMmu siyeek
He 6onee 1,0 MM; MaTepuan CeTKM - NPOBOSIOKa K3 XapOCTONKOWN CTanm AnameTpom
0,55 mm. Martepuanbl, cnocobHble Npu HarpeBaHuM MraBUTLCH, MOMELLAIOT B
MELLIOYKM MPSIMOYTONbHOM hopMbl ArmHOM (65+1) MM, wnpyHon (10+1) Mm, BeICOTOWN
(160+1) mMMm. Mewouku genatoT M3 cTeknoTkaHu TonuwpHon 0,10-0,15 mm, LWwBbI
CLUMBAIOT HErOPHYUMUN HATKAMMN UM METannMYEeCKMMM CKpenkamm.

4.3.2.2. TlogrotoBneHHble 06pa3ubl BbIAEPXKMBAOT B BEHTUIMPYEMOM
cywmrnsHOM Lukady npu Temnepatype (60+5)°C He meHee 20 4, 3aTemM oxnaxgaroT
00 TemnepaTypbl OKpyxalLlen cpefbl, He BblHMMas ux u3 wkada. [Jonyckaetcs
KOHOULIMOHUPOBaHWe 06pa3uLoB B COOTBETCTBUMM C TPeOGOBaHUSMU TEXHUYECKUX
yCroBuiA Ha maTepuan.

4.3.2.3. MNocne KoHANUMOHMPOBaHUSI 06pas3Libl B3BELLMBAOT C MNOTPELLHOCTBIO He
6onee +0,1 r. Cbinyune BellecTBa B3BELUMBAOT BMECTE C KOpP3WHOYKaMu, a
nnaesiLyecs - ¢ Mewwoykamu. O6pasLbl o4HOro MaTepuana (BeLecTBa) He JOIKHbI
oTnn4aTbcs No macce 6onee 4Yem Ha 2%.



4.3.2.4. BHYTPEHHIOI MOBEPXHOCTb PeakLMOHHON Kamepbl nepern uchbliTaHneM
NOKPbLIBAOT ABYMSI CMOSIMW artoMVHWEBON (onbri TonwmHon He 6onee 0,2 Mm,
KOTOpPY!O MO Mepe NporopaHns Unv 3arps3HeHns NPoAyKTamy ropeHnst 3aMeHsIIoT Ha
HOBY!O.

4.3.2.5. lMpurogHoCTb YCTaHOBKM K paboTe MpoBepsioT MO CTaHO4apTHOMY
obpasuy - ApeBecuHe [nyooKOW MNpOonuUTKK, MOTEPA MacCbl KOTOPOro mnocre
ucnbiTaHns  gommkHa  coctaBnatb  (20,611,4)%. CraHgapTHble  obpasubl
marotaenmeatoT cornacHo FOCT 16363 (n.2).

4.3.3. lposedeHue ucrnbimaHut

4.3.3.1. Ob6paseL, uccrneayemoro matepvana 3akpennsalT B AepxaTene u npu
nomouy wabnoHa NpPOBEPAIT MNOMOXeHWe obpasua OTHOCUTENbHO — €ero
BEPTMKarnbHOWM ocu.

4.3.3.2. BkmtoyatoT npubop AN pervctpauum TeMnepaTtypbl, 3aXuraoT ra3oByto
roperky v perynmpyroT pacxog rasa Tak, 4Tobbl KOHTporMpyemas B TedeHne 3 MuH
Temneparypa rasoobpasHbIX MPOAYKTOB ropeHusi coctaensana (200+5)°C.

4.3.3.3. depxatenb ¢ obpa3yomMm BBOAAT B kamepy 3a Bpems He Gonee 5 ¢ u
ucnbiTeiBaloT B TedeHne (300+2) ¢ v OO0 AOCTUXEHUS MaKCUManbHOW
Temneparypbl OTXOAALLMX ra3006pa3HbIX MPOAYKTOB ropeHns Matepuarna, npu 3Tom
PervcTpupytoT Bpemsi ee JOCTUKEHUS.

Ecnu npu ncnelTaHum mMakcumarnbHas Temnepatypa He npesbiwaeTt 260°C, 10
NPOACIKATENBHOCTL UCMbITaHWMA cocTaendeT (300+2) c. [lMocne uyero ropenky
BbiknovatoT. O6Gpasel BbiAepHMBAlOT B kamepe [0 MOMHOTO  OCTbIBaHWA
(koMHaTHOM TemnepaTypbl). OcCTbiBLUMA OOpasey, M3BMEKaT W3 Kamepbl W
B3BELLVBAIOT.

Ecrm npu mcnbiTaHuM MakcumarnbHas Temnepartypa npeBbicunia 260°C, 10
NPOJOIKATENBHOCTE ~ UCMbITAHNA ~ ONpedenseTcd  BpeMEHEM  OOCTWXKEHWS
MakcumarnbeHon Temnepatypbl. [Opernky BblkmoyaloT, obpasey W3BnekawT U3
Kamepbl 1 MOCIe OCTbIBaHWS B3BELLIMBAIOT.

4.3.3.4. MNocne nonyyeHust AaHHbIX No 4.3.3.3 NpOBOAAT ABa aHanorMyHbIX
MCMbITaHNA C HOBbIMU ODOpasu.amu.

4.3.3.5. Mocne kaxgoro UcnbiTaHWs HEOOXOOMMO OYUCTUTL OT Caxu pabounn
cnar TepMoaneKkTpu4eckoro npeobpasosarerns.

4.3.4. OueHka pe3ynbmamos

4.3.4.1. MakcumarnbHoe npvpalleHne TemnepaTypbl (£4,..) BbIYUCISAT MO
dopmyrne
mmax = ‘gmax - f’l:lv (1)

roe iy, - MakcumanbHas Temnepatypa ra3oobpasHbiX MNpPOAYKTOB TOpeHus
uccrnegyemoro matepuana, °C;

£y - HaYarnbHasa TemnepaTypa mcnbitaHus, pasHas 200°C.

4.3.4.2. MoTepto Maccbl ob6pasua (£w#: ) B NPOLEHTaxX BbIMMCNAOT No dopmyne

e —
tm =22 00
ml{

: )

roe », - Macca o6pa3u,a 00 UCNbITaHu4, T,

., - Macca 06pa3ua nocne ncnbiTaHu4, .

¥
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4.3.4.3. Mo 3HAYEHUIO MaKCMMarbHOMO MpUpaLLeHUs TemnepaTypbl ffy,... 1
noTepe Macchbl f#x MaTepuarnsl KnacCunumpyroT:

TpyaHoroptoume - £é, .. < 60°C n fen < 60%;

roptouve - £, 2 60°C um Svm 2 60%.
loptoune maTepuansl nogpasfensioT B 3aBUCUMOCTW OT BpeMeHn (1)

JOCTUXeHua Af, .. Ha:

TPy4HOBOCNIAMEHSIEMBIE - T >4 MUH;

cpenHeii BocnnameHsiemocTu - 0,5 < 7 <4 MuH;

nerkosocnnameHsiemble - 7<0,5 MUH.

Mpn knaccudmkauum maTepuarnos, NPONUTaHHBLIX HEFOPHYNMK COCTaBaMm Uu
C HAHECEHHbIMW Ha HUX OrHE3aLMTHLIMU MOKPLITUSIMK, WUCMOMb3YKT TOMLKO

nokasarvernb £,,.. .

4.3.4.4. Ecrv no pe3ynbTatam WCMbITaHWA Tpex obpasuoB B OAHOM U3 HMX
6ynet npesbiweHo NMoboe 13 KnaccngwKaluMOHHbIX 3Ha4YEHWA B yCTaHaBNIMBaeMON
rpynne roproYecTu, TO MPOBOAAT AOMOMHUTENbHbBIE UCTIBITAHNA Ha Tpex obpasuax.
Ecrm B OOMNOMHWTENbHBIX  MCMbITaHUAX Oyder  MpeBbIWEeHO  O4HO U3
KnaccudmKaLMOHHBIX 3HaYeHWn, TO MaTepuan OTHOCAT K OGrwkanwen (Gonee
OMacHOM) MO roprOYeECTK rpynne.

4.3.4.5. YcrnoBusi 1 pesynbTaTbl UCMbITAHWIA PErMCTPUPYIOT B MpOTOKone, opma
KOTOPOro NpvBeAeHa B NpUIoxeHnm 1.

4.3.5. TpeboeaHusi 6esonacHocmu
Mpnbop OTM ycTaHaBnMBaloT B BbITSXHOM Likady, B cBOOOAHOM npoeme

KOTOPOro CKOPOCTb [OBWXeHWs Bo3ayxa He Gonee 1,5 m-c-1. PabGoyee mecTo
ornepartopa [OOSKHO YAOBMNETBOPATb CAHWUTAPHO-TUIMEHNYECKUM TpeBGoBaHUAM Mo
FOCT 12.1.005.

44. MeTon SKCMEPUMEHTANbHOrO OnpeferieHns TemnepaTypbl  BCbILLKA
XUOKOCTEN B 3aKPbITOM TUITE

MeTon pearmsyetcs B AvanasoHe Temnepartyp oT MuHyc 15 o 360°C u He
NPYMEHUM ans MChbITaHNs NONMMEpPU3YIOLLIXCS npu HarpeBaHuu,
TMOPONU3YIOLLIMXCS U BbICTPO OKUCTISIOLLMXCS XXMOKOCTEN.

4.41. Annapamypa
Mpnbop ana onpegeneHusi TemnepaTtypbl BCMbIWKU B 3aKPbITOM TUITE AOIDKEH
BKMOYaThb B cebs1 crieqyroLLme reMeHTbl.

4.411. Turenb (4ept.5) BbicoTON (55,9+0,1) MM, BHYTpeHHUM AnameTpom 50,8
MM, BbIMOSIHEHHBIN U3 KOPPO3MOHHOCTOMKOrO MeTanrna, UMeeT yka3aTenb YPOBHS
3anonHeHns Ha rmybuHe 21,8 MM OT BepxHero kpas Turmsi. Turenb CHabkeH XopoLLo
NMPUrHaHHOMN KPBbILLKOW C MELUarnkomn, OTKPbIBaOLLIENCSA 3aCliOHKOM U 3axuratoLLen
ropenkon. VICTOYHMKOM nrnamMeHn B roperke MoxeT ObiTb mobon roptounin ras
(DonyckaeTca ucnonb3oBaHWe OPYrX WCTOYHWKOB MriaMeHW, yAOBMETBOPSHOLLMX
TpeboBaHusim 4.4.2.4).

YepT.5
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1 - 3axuraroLLasn ropersnka; 2 - 3acrioHka; 3 - TepMoMeTp: 4 - MPYXUHHbIA MEXaHU3M; 5
- KpblLLKa; 6 - MeLarnka; 7 - Turenb; 8 - WTngoT-cmkcaTop KpbILLKK

Yept.5

4.4.1.2. Bo3gywHasn 6aHa ans HarpeBaHus TUIMS C UCCreayeMon XMAKOCThIO.

MpymevaHne - HarpeBaHue TuUMmMsi ¢ BA3KOW >XMOKOCTbIO TUMA JIaKoB, KPacok,
amarnewn, HeTsIHbIX U aHanorMYHbLIX MPOAYKTOB (Jaree - NlakoB) MOXHO NMPOBOAUTH
B JKMOKOCTHOM GaHe [4OCTaTOYHOM TEMnoeMKOCTW, MO3BOSAIOWEN perynmpoBaTh
CKOpPOCTb HarpeBa B 3afjaHHOM pexvme. [lonyckaeTcss  MCMonb3oBaTb
aBToOMaTM4eckue annapaTtbl ANs OonpefeneHusi Temnepatypbl BCMbILLKKW, KOTOpble
NO3BOSIAOT 3KOHOMUTb BPEMSI 3KCNEPUMEHTA, UCTMONb30BaTb MEHbLUNE KONMYecTea
npo®6 1 ob6nagalT OpYriUMU  XapakTepucTukamu, OnpaBAbiBAOWMMK KX
npumeHeHve. [lpu MCNonNb3oBaHWM aBTOMATUYECKUX annapaToB Heobxoanmo
CTporo cobrnofatb BCe UHCTPYKL MK U3rOTOBUTENS.

B cnopHbIx crnyyasix TemnepaTtypy BCMbILLKW CieayeT onpeaensTe BPy4HYHO.

4.4.1.3. TepmomeTpbl TMNoB TH 1-1, TH 1-2, TH-6 no FTOCT 400 ¢ geneHvem
LWKarnbl He Gonee 1°C unu gpyrne n3amMepuTenn TeMnepaTypbl C MNOrPELUHOCTLI0 He
6onee ykasaHHOW.

4.4.1.4. CekyHgomep C NOrpeluHoOCcTb0 He 6onee 1 ¢ ANs KOHTPOMs CKOPOCTH
HarpeBaHuns XUAKOCTW.

4.4.2. [Nlod2omoskKa K ucribimaHusiv

4.4.2.1. YcTaHaBnMBalT COOTBETCTBME WCCIeQYyEeMOW XUOKOCTWM NacnopTHbIM
AaHHbIM.

4.4.2.2. ObGpaseL, *MOKOCTU, UMEILLEN TemnepaTypy BCMbIWKW Hwke 50°C,
oxnaxgalT [0 TemnepaTtypbl, KoTopas He MeHee 4em Ha 17°C  Hwxe
npegnonaraemon Temnepatypbl Benblwkn. O6pasubl BA3KWUX XWMOKOCTEN nepes
UCMbITAHNEM HarpeBatoT 40 AOCTaTOYHOW TEKYHECTW.

4.4.2.3. Viccnegyemyto »VOKOCTb HanMBaloT B YACTbIA CyXOW TUrernb OO METKM,
He Jonyckas CMadYvBaH/s CTEHOK TUIMS BbILLe YKa3aHHOW METKM.

4.4.2.4. Turenb 3aKpbiBalOT KPbIWKOW M YCTaHaBMMBAOT B HarpeBaTerbHY
6aHto, BCTaBNAT TEPMOMETP W 3aXUraloT ropenky, perynvpys nnams Tak, 4tobsbl
OHO umero dopmy Lwapa guametpom (4,01 0,5) mm.

Mpumeyanne - TemnepaTypy >uOKOCTHOW ©aHM npu  onpedeneHum
TemrnepaTtypbl BCMbILWKW JlakoB yCTaHaBMBalOT npumepHo Ha 5°C  Hwke
npeAnonaraemol TemnepaTypbl BCMbILLKW.

4.4.25. lpurogHocTb annapata K paboTe MPOBEPSOT MO CTaHAAPTHBIM
obpasuam CO 4088-87 - 4092-87, 3HayeHWe TemnepaTypbl BCMbILWKN KOTOPbIX
npvBeaeHsbl B Tabn.4.

Tabrnvua 4

Mupekc " Homep || TemnepaTypa AbGcontoTHas
cTaHgapTHoro obpasua BCMbILLKK, °C norpeLwHocTb, °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
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4.4.3. [posedeHue ucribimaHuli

4.4.3.1. BkmodaloT nepemMelLMBalolLiee YCTPOWCTBO, obecneymBas 4acToTy

BpaweHus oT 1,5 go 2,0 c-1. Mpy uCNbITaHUM NaKOB OrPaHUYEHUIn Ha YacToTy
BpaLLEHNs1 MeLLarnku He BBOASAT.

4.4.3.2. BknovaroT oborpeB npubopa 1 HarpeBarT UCCeAyeEMYH XMAKOCTb CO
ckopocTbio 5-6°C/MuH. TMpyM UCMBITaHMM NAaKoB CKOPOCTb HarpeBaHus [AOrmkHa
coctaBrATb He 6Gonee 1°C 3a 3 MuH. py UCNOMb3OBaHUM XMOKOCTHOW GaHu
HarpeBaHne BedyT C TaKOM CKOpOCTbI, 4YTODbI pasHuua mexay TemnepaTtypamu
»MakocTu B 6aHe n nccregyemoro obpasua B 3aKpbliTOM TUrme He npesbiliana 2°C.

4.43.3. VcnblTaHne Ha BCMbIWKY HaYMHaOT MPOBOAMTL MPWU  LOCTVKEHWN
Temnepatypbl o6pa3ua Ha 17°C Hwke npegnonaraeMoln TemnepaTtypbl BCMbILKA 1
NOBTOPSAIOT 4epe3 Kaxabii 1°C noBbILWEHWA TemnepaTtypbl O5S >KMOKOCTEW C
Temnepartypon Bcnblwkn Ao 104°C un yepes kaxgble 2°C - Ons >uOKoOCTen C
Temneparypow Bcnbiwwkn 6onee 104°C.

McnbiTaHne Ha BCMbILWKY Af9 JIAaKOB HayuHaoT npoBoautb 3a 5°C pgo
npeanonaraemMort Temnepatypbl BCMbILKXM M MOBTOPSIOT 4vepes kaxgble 0,5°C
NOBbILLEHWS TEMNepaTypbl.

4.43.4. B MOMEHT WCMbITaHWA Ha BCMbIWKY MNepemMeLuvBaHne MNpekpaLliatoT.
[MoBOPOTOM MPYXMHHOMO MEeXaHn3Ma OTKPbIBaIOT 3aCMOHKY Ha KpPbILLKE W OnyCcKaroT
nrams ropenkn BHYTpb Turmsa 3a Bpemst 0,5 ¢, OCTaBMAT ropenky B HWXHEM
nonoxeHun 1 ¢ n GbICTPO BO3BpaLWAIOT B MCXoAHOe mnonoxeHve. Criegat 3a
nramMeHem npu OTKPbIBAHUM U 3aKpbIBaHUW 3aCTOHKM.

4.43.5. 3a TemnepaTypy BCMbILWKN MPUHMMAIOT MOKa3aHus TepMOMeTpa B
MOMEHT MOSIBIEHNS] MEPBOrO MiaMeHU Hag NOBEPXHOCTbI XMAKOCTWU. Bcenbiwwky
napoB MccrneayemMoln XUAKOCTU Hag, NOBEPXHOCTLIO KPbILLKW TUIMSt HE YYUTbIBAIOT.
McnbiTaHve Ha BCNbILLKY (B Cryvae ee OTCYTCTBYKSA) NPeKpaLlaloT Npu SOCTYKEHWUN
Temneparypbl KUMEHNS NCCREAYEMON XNOKOCTU.

443.6. Ecnm nnama ropenku noracnio B MOMEHT OTKPbIBaHUS KPbILLKWN,
pesynbTaT 3TOro OnpeferneHns He y4UTbIBatoT.

4.4.3.7. ECnv ucnbITaHMO NOABEPraoT XUAKOCTb C HEM3BECTHOM TeMNepaTypon
BCMbILLKK, TO NPOBOAAT npegBapuTensHoe onpegeneHve no 4.4.2.3-4.4.3.6. 3tot
pe3ynbTaT He Y4YMTbIBAKOT, €CIM pacxXOXOeHue Mexay npeaBapuTenbHbIM 1
NnocrneayloLLyMM UCNbITAHMEM MPEBLILLAET BENMUUHY, YKa3aHHyH0 B 4.4.4.2.

Mpymedanve - [ns makoBs, cogepXalmx rneTyqmMe KOMMOHEHTbI, obliee Bpems
MCMbITAHNSA HE AOIDKHO NpeBbiwath 1 u.

4.4.4. OyeHka pe3yrnbmamos

4441. 3a TewmnepaTypy BCMNbILKA WCCIEQYEMON >XMOKOCTU MNPUHUMAIOT
cpeaHeapndMeTMYeckoe 3HadeHue TemnepaTyp BCMbILKW, MOSlyYEHHbIX Ha ABYX
obpasuax Mpu MCMbITAHUM NakoB M Ha Tpex obpasuax Mpu UCMbITaHUU OPYruX

XUOKOCTEW, C MOMpaBKoW Ha aTtmocdepHoe pfaeneHue. [lonpaBky (&) Ha
aTmocdepHoe aasneHve B °C BbIMUCNAOT MO opmyne

A =02701013-p_), (3)
rae ¥, - atmoccepHoe faenexue, kla.

4442 CxoOuMOCTb M BOCMPOU3BOAUMOCTb METoda He OOPKHA MpeBbILaTb
3HaYeHWN, yKasaHHbIX B Tabn.5.
Tabrnuua 5

°C

BewectBo Temnepatypa || Jonyckaemble pacxoxaeHusi
BCMbILLKN

CXO0OMMOCTb (| BOCNpOM3BOAUMOCTb




XuMmmyeckue Ho 104 2,0 35
opraHu4eckue BeLlecTBa u
HedTenPoaYKThI

Cs. 104 55 8,0
Jlakn, kpackn, amamm wu||- 2,0 3,0
aHarorMyHble NPOAYKTbI

4.4.4.3. Ycrosus 1 pesynbTaTbl UCMbITaHWU PerMcTpupyroT B NpoTokone, dopma
KOTOPOro NpuBeAEHa B NPUoxeHun 1.

4.4.5. TpeboBaHusa 6esonacHoCcTn

Mpubop ansa onpeneneHns TemnepaTypbl BCMbILWKW CNeAyeT yCTaHaBnmBaTh B
BbITSOKHOM  Wkadpy. Paboyee MecTo onepatopa [O/MKHO —YOOBMETBOPSATH
TpeboBaHusam  anekTpobesonacHocty no[OCT 12.1.019 w caHuTapHo-
mrmeHndecknm TpedosaHusam no FOCT 12.1.005.

45. MeTon SKCMEpPUMEHTanbHOro oOnpeaerieHnst TemnepaTypbl  BCHbILLKA
XUOKOCTEN B OTKPLITOM TUITIE

MeTton peanu3yeTcsa B guanasoHe TemnepaTtyp oT muHyc 15 go 360°C u He
NPUMEHUM ans UCMbITaHUS NONMMEPU3YOLLIXCS npwu HarpeBaHuu,
MVAPOSNIU3YIOLLMXCS Y BbICTPO OKUCTISIFOLLMXCS KMOKOCTEN.

4.5.1. Annapamypa

MpuGop Aana onpeneneHus TemnepaTypbl BCMbIWKM B OTKPLITOM TUIME
BKJTHOMaET B cebs crieflytoLyie 3NIEMEHTI.

4.511. Turenb C BHYTPEHHVWM yKasaTerem YpPOBHS 3anofiHeHus (4epT.6),
BbIMOSHEHHbBIN U3 KOPPO3MOHHOCTOMKOrO MaTepuana.
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4.5.1.2. YCTpoWcTBO ANA HarpeBaHus Twurms, obecnedvvBaioliee CKOPOCTb
HarpeBaHus go 17°C/MuH.

Mpumevanve - [onyckaeTca ucnonb3oBaHve npubopa TB ¢ dapdopoBbiM
Turnem Huakon cpopmbl N 5 no FTOCT 9147 mnm aHanorMyHbIM eMy MeTanmmMyeckmm
(4epT.7), a Takke aBTOMaTMYECKUX anmapatoB AN onpedeneHns TemnepaTypbl
BCMbILLKW, KOTOPbl€ MO3BOMAT 3KOHOMUTb BPEMS MCMbITaHuW, MCMoMnb30BaTh
MeHbwMe KonmuyecTBa npo6 u  obrnagalT  ApYrMMKM  XapaKTepucTuKamu,
onpasAbiBalOLMMN - UX NpuMeHeHve. [lpy  MCnonb3oBaHWM  aBTOMAaTUYECKMX
npubopoB AnA MCMblTaHUi HeobxoguMo CTporo cobrniogaTe BCE MHCTPYKLMK
N3roToBUTENS.
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1 - HarpeBaTenbHasi BaHHa; 2 - KOMbLO M3 NapoHuTa; 3 - dapdopoBbIi TUrenb; 4 -
TepMoMeTp; 5 - fepxaternb TepMOMETPa; 6 - WTaTKB; 7 - NoACTaBKa ANs ropernku; 8
- ra3oBasi roperka; 9 - HarpeeaTernbHoe ycTpocTBO; 70 - acGecToBasi Npoknaaka

Yept.7
B cnopHbIx cnydyasx Temnepartypy BCMbILWKK crieayeT onpeaenstb BPyYHYH.

4.5.1.3. TepmomeTpbl Tvna TH-2 n TUH-3 no [OCT 400 ¢ geneHnem LuKanbl He
6onee 1°C wnm ppyrve vM3MepuTenu TemnepaTtypbl C MOrPELLHOCTbIO He Gonee
yKa3aHHOMN.

4.5.1.4. CekyHOoOMep C MOrpeLLHOCTbI0 He Boree 1 ¢ ANst KOHTPOSS CKOPOCTU
HarpeBaHWs XXMOKOCTU.

4.5.1.5. TpexcTBOpYaTbLIN 9KPaH C LLMPUHOWN CTBOPKK 460 MM 1 BbicoTon 610 MM
ANA 3aWMThbl TUIMA OT NOTOKOB BO3AyXa.

4.5.1.6. MasoBas ropenka, nMetoLLas nnams B oopme Lwapa guametpom (4,0+0,5)
MM.

4.5.2. [Nlod2comoska K ucrbimaHusiv

4.5.2.1. YcTaHaBnMBalT COOTBETCTBME WCCIEAYEMOW XUOKOCTU NacrnopTHbIM
OaHHbIM.

45.2.2. ObpaseL, *MOKOCTU, MMEILLEN TemnepaTypy BCMbIWKW Hwke 79°C,
oxnaxpalT [0 TemnepaTypbl, kotopas Ha 28°C MeHblle npegnoraraeMon
TemnepaTypbl Benbiwky. O6pasLbl BA3KUX XUOKOCTEN NpeaBapUTESlbHO HarpeBatoT
[0 [OCTaToO4HOM Teky4ecTu, HO He Bonee Yem o Temnepatypbl, KoTopasi Ha 5°C
HWKe NpeanonaraeMon Temnepatypbl BCMbILLKM.

4.5.2.3. MNMpnbop ycTaHaBMMBAKOT HA POBHOM YCTOMYMBOW MOBEPXHOCTU B TaKOM
MecTe, r4e HeT 3aMEeTHOro ABWKEHWS BO3[yXa M CBET HaCTONMbKO 3aTEMHEH, YTO
BCMbILLKa XOPOLLO BUAHA.

MpymevaHve - Pe3ynbraTbl UCMbITaHWIA, NPOBELEHHbIX B nabopatopun nog
TArON UnNn B APYroM MecTe, rae MMeeTCs BbITSKa, He BNOSHE HaJeXHbI.

4.5.2.4. Viccnenyemyto »vOKOCTb HanvMBalT B YACTbIA CYXON TUrernb 0O METKM,
He Jonyckas CMayYvMBaHWsA CTEHOK TUMS BbIle YKa3aHHOW METKM.

Mpvmevanve - lMpu ncnonb3oBaHun npubopa TB uccnegyemylo *vAOKOCTb
HarnvBaloT 0 YPOBHA Ha 12 MM Hmxe Kpas TuUrms.

4.5.2.5. Turenb ycTaHaBMMBalOT Ha HarpeBaTesflbHyl0 NacTUHy annaparta And
onpefeneHns TemnepaTypbl BCMbILWKWA U BOCNIIAMEHEHNS B OTKPLITOM TUrMeE; B
TUrenb OnyckalT TEPMOMETP Ha PacCcTosHUM 6 MM OT AHa, NMOMeLLas ero B TOYKe,
nexallen nocepeovHe Mexay LIEHTPOM W CTEHKOW Turms. 3axuralT ra3oBylo
ropernky.

4.5.2.6. lMpurogHocTb annapata Kk paboTe NpoBepsitoT MO CTaHO4apTHbIM
obpasuam CO 4407-89 - 4409-89, 3HauyeHMe TemnepaTypbl BCMbILKU KOTOPbIX
npuBeaeHsl B Tabn.6.

Tabnuua 6
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Mupgekc " Homep || TemnepaTypa AbGcontoTHas
cTaHgapTHoro obpasua BCMbILLKM MOrpeLLHOCTb
TOT-1-1 74 3
TOT-2-1 103 3
TOT-3-1 126 3

4.5.3. NposedeHue ucrbimaHutl

453.1. BkmnwovawT ob6orpeB npubopa. [pu wucnbiTaHuM »MOKOCTEW C
npegnoraraeMon TemnepaTypol BCMbilKkK Bbiwe 79°C CKOPOCTb HarpeBaHusi
porkHa 6biTb 14-17°C/MuH. 3a 56°C go npegnonaraemMon TemnepaTtypbl BCMbILKK
HarpeBaHne yMeHbLIaT HACTONbKO, YTOObl CKOPOCTb MOBBILLEHVS TemnepaTypbl
3a nocnegHue 28°C Ao Temnepatypbl BCMbILWKN Obiria paBHa 5-6°C/MUH.

Mpn McnbITaHUM XMOKOCTEN C NpeanonaraeMon TeMnepaTypor BCMbILLKK HMKe
79°C cKOpOCTb MOBbILLEHNS TeMMepaTypbl A0MkHa cocTaBnATb 5-6°C/MuH.

Mpymeyvanre - MNpy ucnbITaHNM BA3KUX >XMOKOCTEN TUNa fakoB HarpeBaHve 3a
5°C po npepnonaraeMoli TemnepaTtypbl BCMbIWKW CreayeT MNpoBOAWTL  CO
ckopocTbto 1°C 3a 3 MUH.

4.5.3.2. VicnblTaHne Ha BCMbILWKY HaYMHAOT MpU AOCTMXEHWM TemnepaTtypbl
ob6pasua Ha 28°C (5°C ans nakoB) Hke npegnonaraeMo TemnepaTtypbl BCMbILLKA
M NOBTOPSIIOT Yepe3 kaxable 2°C (1°C gna nakoB) MOBbILLEHWS TeMnepaTtypsbl.
Mepen ncnbiTaHMeM MakoB Ha BCMbILLKY NepemMeLumBatoT obpasel, B TeyeHne 3-4 ¢
npu NOMOLLY CTEKMAHHOW Mariouku, morpyxas ee Ha rmybuHy 12-15 mm. 3atem
naroyYKy BbIHUMAOT U NPOBOASIT UCMbITAHUS Ha BCMbILLKY.

4.5.3.3. Tpn ucnbiTaHMM Ha BCMbILWKY Nnamsi ra3oBON ropenkyu NpoBOAST Mnpwu
PaBHOMEPHOM HEMPEPbLIBHOM ABWKEHWM OT OAHOW CTOPOHbI TUIMSA OO0 OPYron B
rOpPM30OHTanbLHOWM NNOCKOCTM He Bonee YyeM Ha 2 MM BbllLe BEPXHEro Kpasi TUIMS 1
TOMbKO B OOQHOM HanpasrieHun. Kaxabi nocneayowmin pa3 nnaMms nepemMeLLatoT B
NPOTMBOMONOXHOM HanpaBfeHnW, 3aTpaynBas Ha ero nepemMeLLieHre npumepHo 1 c.

4.5.3.4. 3a TemMnepaTypy BCMbILKN B OTKPLITOM TUIME NPUHUMAIOT Temnepartypy,
nokasbiBaemylo TEpMOMETPOM MNPU MOSIBNEHNM NAMEHN HaA YacTbio UMW HaJ BCEN
NMOBEPXHOCTbIO XMAKOCTU. BenbilKy He criegyeT nyTtaTb C ronyboBaTbiM Opeoriom,
MHOT4a OKPYXaIoLLMM MCNbITaTeNbHOE Nnamsi.

4.5.3.5. Ecrnn ucnbITbIBalOT XMOKOCTb C HEU3BECTHOW TeMnepaTypoin BCMbILLKK,
TO NPOBOAAT npenBapuTenbHoe onpegeneHne no 4.5.2.4-4.5.3.4, HarpeBasd npu
3TOoM 06 pasel, ¢ NOCTOSHHON CKOPOCTbIO 5-6°C/MUH.

4536. B cnyyae OTCyTCTBUA TemrepaTypbl BCMbIWKM (MPY MCMbITaHWM
VHOVBUAYaIbHOW XWOKOCTU) HarpeBaHWe U UCMbiTaHe obpasua npekpaLlaT npu
OOCTWKEHUM TemnepaTypbl KUNEHs.

MpvmeyaHme. Mpu UCMbITaHUM CMEeCeN, CoaepKalLyX NErKoKUNsILLE Heroproume
WM TPYOHOTOpOYME KOMMOHEHTbI, HarpeBaHWe BeAyT [0 BblKMNaHWS HasBaHHbIX
KOMMOHEHTOB. OCOBEHHOCTM MpPOBEAEHWUS TaKoro WCMbITaHUs OTMeYalT B
NpoToKore.

4.5.4. OuyeHka pe3ynbmamos

454.1. 3a TemnepaTypy BCMbILWKA WCCMEAYEMON >XMOKOCTU MNPUHUMaIOT
cpefHeapndMeTMYecKoe 3Ha4YeHU TemMnepaTypbl BCMbILLKW, NOMyYEHHbIX Ha TPex
obpasLax ¢ nonpasKoi Ha aTMoCepHoe AaBreHne, paccuuTbiBaemol no gopmyne

@).

4.5.4.2. CxogMmMoCTb MeToAa Npv JoBepuUTErNbHON BEPOSTHOCTU 95% He AomkHa
npesbiwaTtb 8°C.

4.5.4.3. BocnponsBoanMocTb MeToAda Npy JOBEPUTENBHON BEPOSATHOCTU 95% He
AormkHa npesbiwaTb 16°C.

4.5.4.4. YcnoBusi 1 pesynbTaTbl UCMbITaHWI PerMcTpupyroT B NpoTokone, dopma
KOTOPOro NpuBeaeHa B NpunoxeHun 1.



4.5.5. TpebosaHusi besonacHocmu

MpuGop Ans onpeaeneHns TemnepaTypbl BCRbILKW CleAyeT yCTaHaBnmMBaTh B
BbITSOKHOM  Lkadyy. Paboyee MecTo onepaTopa [O/MKHO  YAOBMETBOPSTH
TpeboBaHusMm  anekTpobesonacHocty noOCT 12.1.019 w caHuTapHo-
rrmeHndecknm TpedosanHusam no FOCT 12.1.005.

4.6. MeToq aKkcnepuyMeHTarnbHOro onpeaeneHus TemnepaTypbl BOCNIamMeHeHNs
XUOKocTen

MeTton peanu3yloT B Amana3oHe Temnepatyp OT MuHyc 15 pgo 360°C u He
NPUMEHSIIOT AN UCMbITaHUsi  MONMMMEPUYIOLLMXCA  MPU  HarpeBaHuu,
TMOPOMM3YIOLLMXCS U BbICTPO OKUCTISIOLLMXCS XUOKOCTEN.

4.6.1. Annapamypa
TemnepaTypy BOCMnaMeHeHWs onpedensdlT B npubopax, NpUMEHsieMbIX A5s
onpefeneHns TemnepaTtypbl BCMbILKX B OTKPbITOM Turmne (cm. 4.5.1).

4.6.2. [lodzomoska K ucribimaHusiMm (cMm. 4.5.2)
4.6.3. [posedeHue ucrbimaHuli

4.6.31. Metog onpegeneHus TemnepaTypbl  BOCMMAMEHEHUS  MOXET
CyLLEeCTBOBAaTb Kak CaMOCTOSATENbHbLIN METOA UM OCYLLUECTBISTLECH OQHOBPEMEHHO
C TemnepaTypoy BCMbIWKM Ha ToMm e obpasue. [locrne nonyyeHns BCMbILLKA
cornacHo 4.5.3.4 obpaseL, NpodorrkaloT HarpeBaTb B TOM Xe pPexvMe, YTO U npu
onpegeneHun TemnepaTtypbl BCMbILWKKW. cnbiTaHne Ha BocnaMeHeHne npoBOAAT
Yyepes kaxable 2°C NoBbILWEHUs TemnepaTypbl.

4.6.3.2. 3a TemnepaTypy BOCNIAMEHEHWSI MPUHUMAIOT TEMMEPATYPY UCTbITaHWS,
npuv KoTopol 06pasytoLmecs Hag NMOBEPXHOCTLIO XUAKOCTM Napbl BOCMTAMEHSIIOTCS
OT NfameHn rasoBOM rOpenku U NPOOOIDKAT ropeTb He MeHee 5 ¢ nocrie ero
yoarneHvs.

4.6.4. OyeHka pe3ynbmamos

4.6.4.1. 3a TemnepaTypy BOCMNaMEHEHUA UCCRegyeMon XUOKOCTU NPUHUMatOT
cpegHeapudmMeTUYecKkoe 3Ha4YeHu TemnepaTypbl BOCNIIaMEHEHWS, MOMyYeHHbIX Ha
Tpex obpasuax C MoMnpaBKOM Ha aTMocepHOe AaBreHue, BbIYUCIISIEMON MO

dopmyre (3).

4.6.4.2. CxogumocTb MeToga npu [JoBepuTenbHon BeposaTHocTM 95% He
JorkHa npesbiwaTth 8°C.

4.6.4.3. BocnpousBogmmocTb MeToga Npu A0BepUTENbHON BEpoATHOCTM 95% He
JorpkHa npesbiwaTtb 16°C.

4.6.4.4. YcnoBusi 1 pesynbtaTbl UCMbITAHWI PETMCTPUPYIOT B NPOTOKone, dopma
KOTOPOro NpMBeAeHa B NpuroxeHunm 1.

4.6.5. TpeboBaHus 6e3onacHOCTH

Mpubop naOna onpejeneHns TemnepaTtypbl  BOCNMaAMEHeHUs  criegyet
ycTaHaBMMBaTb B BbITSXHOM LWKkady. Paboyee MecTo onepaTopa LOMKHO
yOooBneTBopsATb  TpeboBaHusaM  anekTpobesonacHoctv no[OCT 12.1.019 wu
caHuTapHo-rvrneHnyecknm Tpeéosanuam no FOCT 12.1.005.

4.7. MeTo, aKCnepMMEHTarnbHOro onpeaeneHuss TemnepaTypbl BOCNNaMeHeHNs
TBEpAbIX BELLECTB U MaTepuaros

MeTog peanu3ytoT B AnanasoHe Temnepatyp oT 25 go 600°C u He npuUMeHsitoT
AN UCNbITaHUSI METaNNIMYECKNX NMOPOLLIKOB.

4.7.1. Annapamypa
Cxema npubopa onsa onpegeneHusi TemnepaTypbl BOCMaMEHEHNS MpyBeaeHa
Ha 4yepT.8.

YepT.8
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1 - CTeKnsiHHble UMnMHAPbl; 2 - CchivpanbHble  3neKkTpoHarpeBaTernu; 3 -
TennonsonsauMOHHbIA MaTepuan; 4 - cTanbHoM 3KpaH; 5 - aepxaTenb obpasua; 6 -
KOHTENHep; 7 - rasoBas ropernka; 8 - anekTtponpueog ropernku; 9, 10 -
TepmoaneKkTpuieckme npeobpasosatenu; 17 - nammHaTop

YepT.8

4.7.1.1. Mpubop OTI, npeacTaBnsaLMn COOON BEPTUKANbHYIO 3NIEKTPONEYb C
OBYMS  KOAKCMarnbHO  PacrorioKeHHbIMU  LUMMHAPaMK,  BbIMOMHEHHbIMA 13
kBapueBoro cTtekna. OouH M3 UUIMHOPOB BHYTPeHHUM AuameTpom (8013) Mm,
BbicOTON 240 MM SIBMSIETCA pPEaKLMOHHOW Kamepown; BTOPOW LWMHAOP Takon e
BbICOTbl MMeEeT BHYTpeHHu auametp (101+3) Mm. Ha uwnmHapbl HaBwTbl
cnuparnbHble 3neKkTpoHarpeBaTenM oOLIe MOLUHOCTbIO He MeHee 2 KBT, 41O
no3BonsieT co3gaBaTb Temnepartypy paboyei 3oHbl 600°C 3a Bpemsi He 6onee 40
MWH.

4.71.2. Ona pasmelleHnss obpasua wuccriegyemoro BellecTBa (Martepuana)

MPUMEHAIOT ~ KOHTeViHep AuameTrpom (45+1) Mm, BbicoTo 18,004 MM,
BbIMOMHEHHbIN N3 CTanbHOW CETKU UMK CcTarnbHOro nncTta TonumHon He 6onee 0,5
MM. KoHTelHep ycTaHaBnMBaloT B KOMbLO Aepxartensa anameTtpom (49,0+0,6) mm.
Oepxatenb npeacTtaenseT cobor MeTannMueckyo TpyoKy 13 XapoCTONKOW cTarnm ¢
NPVBapeHHbIM B HYWXKHEN YacTU KOMNbLIOM A1 pa3MeLLEeHNs1 KOHTeNHepa.

4.7.1.3. Ta3oBas ropenka Ans 3axuraHus obpasua, npeacTaBnsiowas cobdon
TPYOKY BHYTPEHHUM LuameTpoM (6+1) MM, BbINMOMHEHA U3 >XapOCTOMKOM CTanu,
3anasiHa CHU3y 1 MmeeT Ha 60KOBOW NMoBepXHOCTHN oTBepcTue amametpom (0,8+0,1)
MM Ha paccTosiHum (5,0+0,5) MM OT 3anasitHHOrO KoHLa.

4.7.1.4. NamyHaTop, BbIMOMHEHHbINA N3 NMUCTOBOW XapOCTOMKOW cTanm B dpopme
KOHyCa BEPXHUM AnaMeTpom He 6ornee 78 MM, HXHUM gMaMeTpoM He 6onee 11 Mm
n armvHon (50015) mm, criyuT Ans nogady eCTeCTBEHHOro NoToka Bo3dyxa B
PEeaKLMOHHYHO Kamepy.



4.7.1.5. TepmoanekTpuyeckne npeobpasoBarenv guaMmeTpoM TEPMOISEKTPOAOB
He OGoree 0,5 mM. TepmoanekTpuueckuii npeobpasoBatens 9 cnyxut Ans
M3MepeHusi TemnepaTypbl obpasua M pacrnornoxeH Takum obpasom, 4ToObI
obecneumBancss KOHTAKT C [HOM W  CTEHKOW KOHTenHepa  (4epT.8).
TepmoaneKkTpmnyeckmn npeobpasoBatens 10  CnyxuT AN KOHTpoOnst U
perynpoBaHusl TeMnepaTypbl NMeYn U pacnosiokeH BHYTPU pPeaKLMOHHOW Kamepbl
Ha pacctosHum (14015) Mm OT BepxHero kpasi kamepbl M (5+1) MM OT CTeHKM
Kkamepbl. [OrpelHOCTb  U3MEPEHWST  PEryNUPYIOLLEro U PerMcTpUpYHLLEro
Temneparypy npubopoB He JormkHa npesbiwath 0,5%.

4.7.1.6. 3epkano aons HabmnogeHns 3a 06pasLOM BHYTPY Kamepbl.
4.7.1.7. CekyHOOMep C NOrpeLLHOCTLIO n3MepeHus He G6onee 1 c.

4.7.1.8. LWWabnoHbl ons onpeaeneHust pacCTOsHUSE OT HDKHEro Kpasi ropernkn oo
NoBEPXHOCTM 06pa3ua 1 Ans LLeHTPOBKN KOHTENHEPA BHYTPU Kamepbl.

4.7.1.9. ICTOYHUK CXaToro BO3ayxa Aris ropenku ¢ pacxogom 4o 40 ny-1,
4.7.2. [Nlo02omosKa K ucrbimaHusim

4.7.21. Ons vcnbitaHnn rotoBat 10-15 obpasuoB uccrnegyemoro BeLlecTBa
(matepuana) maccon no (3,0+0,1) r. O6pa3subl S4EUCTbIX MaTepuanoB [OITKHbI
MUMETb LIUNMMHAPUYECKYD dhopMy AnameTpoMm (45+1) mm. MNNeHoYHble U MNCTOBbIE
martepuarnsl HabupatoT B CTOMNKY AvameTpom (45+1) MM, HaknagbiBas crion Apyr Ha
Apyra 40 OCTUXEHWS YKa3aHHOW MacChbl.

4.7.2.2. MNepen wvcnbiTaHnem ob6pasubl KOHAMUMOHUPYIOT B COOTBETCTBMU C
TpeboBaHusamm [OCT 12423 vnmn TexHW4ecknx ycrnoBui Ha matepuwan. O6pasubl
OOMKHbI  XapaKTepu3oBaTb CpedHMe CBOWCTBA UCCMNEAyemoro  BeluecTBa
(maTtepuana).

47.23. B 3aBucumMoctn OT ob6bema obOpasua onpemensioT C MNOMOLbIO
WabnoHOB M (OMKCUPYIOT MOMOXEHWE KOHTEWHepa BHYTPW Kamepbl U pacCTOsiHWE
MeXay ra3oBoV rOpPernkomn 1 NOBEPXHOCTLIO obpasua.

4.7.2.4. TpurogHoCTb YCTaHOBKM K paboTe MpoBEPsOT MO CTaHO4apTHOMY
BellecTBy - opraHudeckomy ctekny (TOCT 10667), Temnepatypa BOCMNaMeHeHUs
KOTOpOro pasHa (265+10)°C.

4.7.3. NposedeHue ucrbimaHut

4.7.3.1. HarpeBaloT peakLNOHHYI0 KaMmepy A0 TemnepaTypbl Hayarna pasnoxeHus
nccnegyemoro BellecTtsa (Matepuvana) unu go 300°C.

4.7.3.2. Peryniupys nopadvy rasa v Bo3gyxa B ropernky, oopMupyloT mnnams
rasoBOW ropernku B BUAe KnvHa aAnvHon (10£2) mMm.

4.7.3.3. V3BnekaloT M3 Kamepbl AepxaTtenb C KOHTeWHepoMm. B koHTemnHep
nomewalot obpasel, 3a Bpemsi He Goree 15 C M BBOAAT €ro B peakLMOHHYIO
Kamepy. ONeKTPONpUBOA ra3oBOW roOpesiku BKIMOYAKT B 3afaHHbIN PEXUM paboThbl.
MepuoanyHOCTL NOABOAA ra3oBON ropesku k 0bpasuy Ha pacctosiHve (10+1) mm oT
€ero noBepxHoCTUM pormkHa cocTaenatb (10+2) c. Habniopawt 3a obpasuom B
paboueri kKamepe C NOMOLLBIO 3epkarna.

4.7.3.4. Ecrm npu TemnepaType WCMbITaHWa o6paseL, BOCNMameHWUTCs, TO
UCMblTaHNE MpeKpaLLaloT, roperky OCTaHaBNMBalOT B MOMOXeHUM "BHe neyn',
KOHTEnHep C o06pa3uom u3BrekawT w3 kamepbl. OTmevaldT B MPOTOKONE
TemrnepaTtypy BOCMMAMEHEHWS W CrieAylolee MWCNbiTaHue MNpPOBOAST C HOBbIM
06pa3uom nNpu MeHbLUen Temnepatype (Hanpumep, Ha 50°C meHbLue).

Ecrm B TeyeHmne 20 myH obpaseL; He BOCMIAMEHNTCS UM paHee 3TOro BPeMeH!
MOSIHOCTBIO MPeKpaTUTCs AbIMOBbIAENEHNE, TO WCMblTaHWe MpeKpawawT 1 B
NPOTOKOIe OTMEYaloT OTKa3.

3a TemnepaTtypy UCMbITAHUA MPUHUMAOT MOKa3aHWsi TEePMO3MEKTPUYECKOro
npeobpasoBartens, n3mepsoLLero TemnepaTypy obpasua.

4.7.3.5. Metogom nocnegoBaTenbHbIX MPUOMKEHWI, WCMOMb3yA HOBblE
obpasubl U U3MEHsS TemnepaTtypy WCMbiTaHWs, ONPeaenstoT MUHUMAambHYHO
Temnepatypy obpasua, Npy KOTOPOW 3a BpeMS BblAEpXKM B nedn He 6onee 20 MUH
ob6pasey, BocnnameHutcs n 6yaet ropetb 6onee 5 ¢ nocne yaaneHus ropesku, a
npv Temnepatype Ha 10°C MeHbLLie BOCMaMEHEHNE OTCYTCTBYET.

4.7.4. OuyeHka pe3dynbmamos
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4741. 3a TemnepaTypy BOCMMIaMEHEHVUSI WUCCREQyemMoro  BeLlecTBa
(matepuana) MpYHUMaOT  cpefHeapudMeTMyeckoe — OBYX — Temnepatyp,
oTnmnyaroumxcs He 6onee yem Ha 10°C, npu ogHOM M3 KOTOpPbIX Habnopgaetcs
BOCMNMamMeHeHne Tpex 06pasLioB, a Npu ApYromn - Tpu oTkasa. MNony4eHHoe 3Ha4eHne
TemnepaTypbl OKPYITSOT C TOYHOCTLIO go 5°C.

4.7.4.2. CxogMMoCTb MeToAa Npv JOBEPUTENBbHON BEpOATHOCTU 95% He aorkHa
npesbiwars 7°C.

4.7.4.3. BocnpoussogmMmocTb MeToAa Npu AoBepUTErnbHON BEPOATHOCTM 95% He
JorkHa npesbiwatb 20°C.

4.7.4.4. Ycrosus n pesynbTaTbl UCMbITaHWUA PerMcTpupyroT B NpoTokone, dopma
KOTOPOro NpuBeaeHa B NpUoxeHun 1.

4.7.5. TpebosaHusi 6ezonacHocmu

Mpubop naOna onpegjeneHns  TemnepaTtypbl  BOCMMAMEHEHUs  criegyet
yCTaHaBMmMBaTb B BbITSIKHOM LWkadyy. Paboyee mecTo onepatopa [AOMKHO
yOooBreTBOpATb  TpeboBaHuaM  anekTtpobesonacHocT no[OCT 12.1.019 wu
CaHuTapHO-TMrmeHnyeckum Tpebosanmsam no FOCT 12.1.005.

4.8. Meton 3KCNnepuMeHTarnsHoro onpeaeneHnsi TeMneparypsl
CaMOBOCMNMAaMEHEHUS ra30B U XUOKOCTEN

4.8.1. Annapamypa

HonyckaeTcsi ~ onpedeneHve  Temnepatypbl  CaMOBOCMII@MEHEHUS MO
cneuuansHov nporpamme B MHOW annapaTtype (Mo CpaBHEHWIO C onucaHHow B 4.8.1)
B Cry4asix, HeOOXOAMMbIX C TOYKM 3peHusi pa3paboTymka cucteMbl obecneyeHus
noXxapoB3pbiBO6E30MacHOCTN 06 beKTA.

YcTaHoBKa AOnsi onpeferneHusi TemnepaTtypbl CamMOBOCMNIAMeHeHUs1 (4epT.9)
[OOMkHa BKINoYaTh B cebsl creayowme anemMeHTbI.
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1 - KOpnyc TepmocTaTa; 2 - anekTpuyeckas cnuparne HarpeBaTtens; 3 - KpbinbdaTka
BEHTUNATOPA; 4 - peakuMOHHbIN COCYA; 5 - Kpbllka TepmocTarta; 6 - 3epkaro; 7 -
TEepMO3neKTprieckme npeobpasosarenu

YepT.9

4.8.1.1. PeakumoHHbIN cocyn B Buae konbbl Erlenmeyer BMectumocTbio 200 cm

3 uns keapueBoro cTtekna (KH-200 no [OCT 19908). Xumudyeckn 4ncTast korba
[OIMKHA MCMNOMb30BaTbCA ANA WUCMbITAHWSA KaXOoro BELecTBa W MpOBeAeHUs
OCHOBHOW CEepUn UCTbITaHWUN.

MpumeyaHve - EcnvM TemnepaTypa CaMOBOCMNIIAMEHEHVSI WCCIiedyemMoro
BellecTBa MpeBbIAeT TemnepaTypy pasMmsirdeHust cTekna Konbbl, AonyckaeTcs
NPUMEHATb aHarorvyHble Konbbl M3 MeTanna (3To Hago oTMevaTb B MPOTOKOfe
MCMbITaHWUN).
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4.8.1.2. Bo3agywHbin TepmocTaT, obecneyvBalOLMiA PaBHOMEPHbLIA Harpes
Konbbl A0 3agaHHon Temnepatypbl. Konby cnegyeT cuntatb paBHOMEPHO HarpeTon
N COCTOSIHME NPOBEAEHUS WCMbITaHWS YOOBMETBOPUTENbHBLIM, €CMN MOMyYeHHbIE
3Ha4yeHVss TemMnepaTyp CaMOBOCHMITaMEHEHNSI COOTBETCTBYIOT AaHHbIM M3 Tabn.7 ¢
O0MYyCTUMbIMW OTKIOHEHUAMU corfnacHo 4.8.3.2.

Tabnuua 7
Bewlectso TemnepaTtypa camoBocnnameHeHus, °C
x-lentaH 220
OTuneH 435
BeHson 560
MpumevaHve - BewecTtBa, wucnonb3yemble ANA NpOBEpkM paboThbl
TepmocTara, AOIMKHbl UMETb YMCTOTY He MeHee 99,9%.

4.8.1.3. Ona wu3mepeHuss TemnepaTtypbl KOnbbl WUCNOMb3YyT KanMbpoBaHHbIE
TEPMO3NEKTPUYECKME Npeobpa3oBaTeny (OAWH WM HECKOMbKO) MaKCUMarbHbIM
avameTpom pabouyero crnas He 6Gonee 0,8 wMMm. TepmoanekTpuyeckue
npeobpa3oBaTtenu pacnonaraloT B BblGpaHHbIX TOYKax B TECHOM KOHTaKTe C
BHELUHEN  MOBEPXHOCTbIO  KOMBbI. Mpy  MCNOMb30BaHWM  HECKOMbKMX
TEPMOINEKTPUYECKMX Npeobpa3oBaTenen 3a TeMnepaTypy UChbiTaHUs NPUHUMALOT
cpefHeapnMeTUYECKOe 3HaYEHUE HaMMeEHbLUEN U Haubonbluei TemnepaTyp Mo
rnokasaHusiM TEPMOINIEKTPUYECKUX Mpeobpa3oBaTenen. PacxoxgeHus mMexay
rnokasaHusiMM TEPMO3JIEKTPUYECKUX MNpeobpa3oBaTenieli He AOSPKHO MpeBbiwaTh
1%.

4.8.1.4. na [osvpoBaHUA MCCreayeMblX BELIECTB MPUMEHSIOT LMpUUbl U
NUNeTKu.
Ana [03MpoBaHHO NoAaYM XMAKOCTEN UCMOMNb3YIOT: @) LNPUL, BMECTUMOCTbLHO

ot 0,25 0o 1 cm3 (ueHa genexus He Gonee 0,01 cm3 ) ¢ WMol U3 HepXKaBetoLLEN
cTamM MakcumarnbHbelM avameTtpom 0,15 mm; 6) kanmbpoBaHHylO MUNETKY

BMecTUMOCTbI0 1 cM? , obecneunBatoLLyto nogady 1 cM3 OUCTUNNMPOBaHHO BOAbI
B 35-40 kanenb.

[na  po3vMpoBaHHOM  MogayYn rasoB  PEKOMEHOYeTCs  UCMofb30BaTb
ra3oHenpoOHMLAEMbIN CTEKMSHHbINA KanubpoBaHHbIN LNpUL, BMecTUMocTbio 200 cM

3 (ueHa peneHus He Gomnee 10 cM3), cHabGXeHHbI TPEXXOOOBLIM KPAHOM
(4epT.10).

YepT.10

1 - orHenperpaguTtens; 2 - npegoxpaHutenbHasi MembpaHa; 3 - MnacTuHKU u3
CrneYyeHHOro cTekna (neperopogku); 4 - repmeTudHbIV Wnpud; 5 - pesepsyap C
rasom; 6 - npegkamepa

YepT.10



[na [o3vMpoBaHHOM nofady nacT, rOoTOBbIX KPACcoOK, MacTUK W T.M. BELUECTB
rOTOBAT HECKOSMbKO HaBeCOK, oTnuyarowmxcsa gpyr ot gpyra Ha 0,05-0,10 r ¢
norpelHocTbio He 6onee 0,01 T.

Mpumedanve - [onyckaeTcsa Mcnonb3oBaTb Apyrve [03VPYHLLME CpencTBa,
obecneymBatoLye TpebyeMble NapameTpbl.

4.8.1.5. CekyHgomep C MNOrpeLLHOCTbIO M3MepeHus He 6Gomee 1 ¢ ans
ornpegeneHvsa nepvoaa MHAyKLun.

4.8.1.6. HabriogeHve 3a peakuvend B Konbe OCYLUECTBMSIETCA [ATYMKOM
0OHapyXeHWs1 NramMeHn UM C MOMOLLBKD 3epkara, KOTOpOe YCTaHaBMBAlOT Ha
BblcoTe (250+10) MM Hag kKonbo.

4.8.2. lNposedeHue ucrbimaHuti

4.8.2.1. TemnepaTypy BHYTpM TepMocTaTta npeaBapuTenbHO PErynmpyloT Takum
obpasom, 4TObGbI ObINO OGEcnevyeHO paBHOMEpPHOE HarpeBaHue Komnbbl [0
Heo6X0QUMOro 3Ha4YeHNs TeMnepaTypbl.

4.8.2.2. BBegeHwue npobbl B kOMndy
PekomeHOyemblit  06bem npobbl  ANns  NPeABapUTENbHOMO  WUCMbITAHWS

»uakocten 0,07 cm3, razos 20 cm3, nacT, macTvk n T.n. 0,2 .
Mpoby uccnegyemoro BellecTBa BBOAAT B LIEHTP Konbbl 3a BpeMs He Gonee 2

c; npoby rasa BBOOAT B KOmnby c pacxogom okoro 25 cm3-c-1. Mocrne BBoaa
npobbl [o3mpytoLlee YCTPoUCTBO ObICTPO oTBOAAT. Bo BpemMs mogaum »makoctu
cnenyet msberatb ee nornagaHusi Ha CTEHKM Konbbl. HaBecky macTbl, MacTuku U
T.MN. BELLECTBA AOMNYyCKAETCHA BHOCUTb B KOMOY Ha antoMMHUEBON (hosbre.

Mpvmeyvanve - lMpy McnbiTaHUK BELECTB C TeMNepaTypon KuneHus, Griakon
UM PaBHOW KOMHAaTHOW TemnepaType, Heob6xoaMMO MPUHATb COOTBETCTBYHOLLME
Mepbl, YTOObI HE MPOU3OLLTO M3MEHEHME arperaTHOro COCTOSIHUS BeLLecTBa nepeg,
BBEJEHVEM €ro B KOnby (Hanpumep, oxnaauTb).

4.8.2.3. B MOMEHT OkOHYaHusa BBOAA Npobbl B KOMOY BKIOYAOT CEKyHOAOMEpP U
HabnogalT 3a cogepMbIM Korbbl 40 MNOSIBNEHNS NaMeHn u/vnn B3pbiBa. B aToT
MOMEHT CEeKyHLOMEp OCTaHaBNMBAOT W PEMVCTPUPYIOT Mepuod  MHAYKL MK
camoBocnnameHeHusi. Ecrim nnamst u/vnm B3pbiB He HabropaeTcsi, cekyHaomep
OCTaHaBNMBalOT Yepe3 5 MUH U UCMbITaHNE NpPeKpaLLaoT.

4.8.2.4. Mocrne KaXgoro UcnbiTaHWs KOnbdy NpPoAyBaloT CyXMM BO34YXOM, Mocrie
Yero oHa [OSPkHA NPUHATL HeobXxoaWMylo TemnepaTypy MchbiTaHusl. B criydae
3arpsi3HeHUst KoNbbl TBEPALIMU MPOAYKTAMWN CrOPaHWSA ee OYULLAI0T Ui 3aMEHSA0T
YNCTOMN.

4.8.2.5. VicnblTaHna NOBTOPSAOT MPY Pa3nnyHbIX TeMnepaTypax u ¢ pasnmyHbIMm
obbvemamun npo6 no DOCTUXEHUS MWHMManNbHON Temneparypsbl
camoBOCNaMeHeHust (4To OnpeaenstoT no rpadmky 3aBUCUMOCTW TemnepaTypbl
CcamMOoBOCMNNaMeHeHUsi OT Macchbl Npobbl, cM. YepT.11).

YepT.11
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4.8.2.6. OCHOBHylO Cepulo UCMbITaHWA MpPOBOAAT C Haubonee nerko
CaMOBOCNMAMEHSIOLLYMCS KONMYECTBOM BELLECTBA Yepes3 MHTepBan Temneparypbl
2°C po Tex nop, noka He GygeT onpegeneHa HavMmeHbLIAs Temnepartypa, npu
KOTOopoW HabrnogaeTcst camoBocnnameHeHve obpasua, a npu Temnepatype Ha 2°C
HWKe NpU NSATUKPATHOM MOBTOPEHWW WCMbITaHWSi CaMOBOCMIIaMEHeHne He
nponcxoauT.



4.8.3. OueHka pe3ynbmamos

48.3.1. 3a TemnepaTypy CaMOBOCMIIAMEHEHNS WCCIeQyeMOoro BeLlecTBa
NPUHUMAIOT HaUMEHbLLYIO TeMrepaTypy WCMbITaHWi, Npu KOTOpoW Habnoganochb
camoBocnnaMmeHeHne obpasua B yCroBUsiX, NpeayCMOTPEHHbIX B 4.8.2.6.

4.8.3.2. CxogMmMoCTb MeToAa Npy JOBEPUTENBbHON BEpOATHOCTU 95% He aorkHa
npesbiwatb 2%.

4.8.3.3. BocnpoussogmmocTb MeToga Npu AoBepUTErnsHON BEPOATHOCTU 95% He
JorkHa npesbiwatb 5%.

4.8.3.4. Ycriosus 1 pesynbTaThl UCMbITAHWA PerMcTpupyroT B NpoToKone, dopma
KOTOPOro NpuBeaeHa B NPUMoXeHun 1.

4.8.4. TpebosaHusi bezonacHocmu

Mpubop Aanst onpefeneHns TemnepaTypbl CaMOBOCMAaMEHEHWs criegyet
yCTaHaBmMMBaTb B BbITSXHOM LWkKady. Paboyee MecTo onepaTtopa [OMmMKHO
yAOBNeTBOpsATL  TpeboBaHuaM  anekTpobesonacHocT no[OCT 12.1.019 wu
CaHuTapHo-rMrmeHnyeckm Tpebosanmsam no FOCT 12.1.005.

4.9. Metopn 3KCMepMeHTarnsHoro onpepenexHus Temneparypsbl
CamMOoBOCNNaMeHeHUsi TBepAbIX BELLECTB U MaTeprarnos

MeTop peanmsyetcsa B guanasoHe Temnepatyp ot 25 go 600°C n He npumeHUM
ANA UCNbITaHUS METanNIMYeCKnX NOPOLLIKOB.

4.9.1. Annapamypa
AnnapaTypa Ans onpegeneHns Temnepatypbl CaMOBOCMNIAMEHEHUS] TBEPAbIX
BELLECTB 1 MaTepuanos - no 4.7.1.
[a3oByl0 ropenky npu onpeaeneHnn TemnepaTypbl CamMOBOCMIIAMEHEHUST HE
MCMOMb3YIOT, OHA HAXOQUTCS B NOMOXeHUM "BHe neuun".

4.9.2. [Nlod2omoskKa K ucrnbimaHusiM - 8 coomeemcmeuu ¢ 4.7.2.
4.9.3. lposedeHue ucrnbimaHuli

4.9.3.1. HarpeBaioT pabouyio kamepy [0 TemnepaTypbl, NpPeBbILIANOWEN Ha
200°C TemnepaTypy Hadana pasfoXeHusi uccriefyemoro BellecTsa (MaTtepuana),
v go 500°C.

493.2. Tocne ycTaHoBneHuss B paboyell Kamepe  CTaLMOHAPHOIO
TEMMEPaTYPHOrO PEXVMa, OMNPeaEensemMoro Mo MOCTOSHCTBY MOKa3aHW ABYX
TEPMOJNEKTPUYECKMX NpeobpasoBaTeneil, W3BMeKaloT U3 Kamepbl KOHTEWHEp,
3anonHsT ero obpasuom 3a Bpems He Goree 15 ¢ 1 onyckalT BHYTPb KaMepbl.
Habntopatot 3a 06pasL,oM ¢ NOMOLLEHO 3epkarna.

493.3. Ecrm npu 3agaHHOM TemnepaTtype ucnbliTaHus Habniogaetcs
CaMOBOCMNMaMEHeHUe, TO Creaylolee WCMbITaHWe MPOBOAAT MNPU  MEHbLLEN
Temneparype (Hanpumep, Ha 50°C).

Ecrm B TeyeHne 20 MMH wnM OO MOMEHTa MOSHOMO NPEKpaLleHus
ObIMOBbIZENEHNS CAMOBOCMIAMEHEHNE He HAabMofaeTcs, UCNbITaHUe npekpawaTt
1 B NPOTOKOJ1€ OTMEYaloT OTKas.

4.9.3.4. MeTtogom rnocnenoBaTenbHbIX NPUOIVKEHWIA onpeaensiT
MVHMManbHylO — TemnepaTtypy paboyeri Kamepbl, Mpu KoTopow obpasey,
camoBocnnameHsieTca 1 roput 6onee 5 c, a npu Temnepatype Ha 10°C mMeHbLue -
HabntogaeTcs oTkas.

4.9.4. OuyeHka pe3ynbmamos

49.41. 3a TemnepaTypy CaMOBOCMIIaMEHEHUS UWCCledyemMoro BellecTBa
(maTepuana) npYHUMaroT cpegHeapudMeTndeckoe  ABYX  TemnepaTtyp,
oTnnyarowmxca He 6onee yem Ha 10°C, npu ogHoM M3 KOTOpbIX Habnopgaetcs
camoBocCnnameHeHne Tpex obpa3uos, a Npu Opyroi - Tpu oTkasa. [MonyveHHoe
3Ha4yeHve TemMnepaTypbl CAMOBOCNIAMEHEHUS OKPYIMAT C TOYHOCTBLIO A0 5°C.

4.9.4.2. CxogMmMocTb MeToAa Npv JoBepuUTerbHON BeposTHOCTU 95% He aomkHa
npesbiwaTtb 5°C.

4.9.4.3. BocnponsBoanMOCTb MeToAa Npy JOBEPUTENBHON BEPOSTHOCTU 95% He
[orpkHa npesbiwatb 17°C.

4.9.4.4. Ycnosusi 1 pesynbTaTbl UCMbITAHWI PErMcTPUpPYIOT B NpoTOKone, dopma
KOTOPOro NnpMBeAeHa B NpuroxeHum 1.
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4.9.5. TpeboBaHusa 6e3onacHOCTH

Mpubop Ona onpeperneHuss TeMmnepaTypbl CaMOBOCMIIAMEHEHVS crieqyeT
yCTaHaBMMBaTb B BbITSXHOM Likady. Paboyee MecTo onepaTtopa [OImKHO
yOoOBReTBOpATL  TpeboBaHusaM  anekTpobesonacHocT no[OCT 12.1.019 wu
CaHuTapHo-riMrneHnyeckum Tpebosarmsam no FOCT 12.1.005.

4.10. MeTop, aKCNepMMEHTAsbHOIO OnpeaerieHns KOHLEHTPaLNOHHBLIX Npeaernos
pacnpocTpaHeHUs NiiaMeHu Mo ras3o- U NapoBO3AYLUHbIM CMECAM

Metoq npumeHuMMm Ona OnpeneneHnst  KOHLEHTPALMOHHbIX — Mpenernos
pacnpocTpaHeHus nnameHn (ganee - NpedenoB) Npyu aTtMocepHOM AaBrieHUM U
Temneparype ot 15 go 150°C.

MeToq He npyMeHVUM Ans onpegeneHns NPeaerioB XonoaHbIX NiameH, a Takke
BELLECTB:

oKoronpeaernbHbIE CMECK KOTOPbIX YyBCTBUTENbHbI K AETOHALMY;

CKMOHHbIX K TEPMWYECKOMY pasfioKeHU WM MnonMmepusaumn  npu
Temneparypax UcCnbiTaHWU;

CNocobHbIX BbI3BaTb B pe3ynbTaTe CamornpoM3BOSbHbIX XMMUYECKUX peakLui
M3MEHEHWE cocTaBa CMECU UIN ee B3PbIB 40 MOMEHTA 3aXuUraHus;

BbICOKOBSI3KMX TWUMa Kries, flakoB, Kpacok M T.4. C PacTBOPEHHbIMU Wiu
B3BELLEHHbLIMY B HAX TBEPALIMU KOMMNOHEHTaMU;

napuuvanbHoe faBlieHne KOTOpPbIX B CMeECH, COOTBeTCTBy}OU.I,eVI pac4yeTHOMY
npeneny, Oornblue, YeM MOSIOBMHA AABIIEHNST HACLILLEHHOTO napa npu temneparype
ncnblTaHUA,

TemnepaTypa CaMOBOCMIIAMEHEHUSI KOTOPbIX MeHblue BermuuHbl (f, +20)°C,

rae ¢, - TemnepaTypa ucnbiTaHus.

Mpenensl, nNonyyYeHHble NO AaHHOMY MeToAy, He MOryT OblTb MCMOMb30BaHbI
ana obecneyeHns B3pblBOGE30NacHOCTM Tpyb4yaTbix arperatoB ¢ AnameTpom Tpyb
meHee 50 mm.

4.10.1. Annapamypa
YcTaHoBKa ans onpeneneHust KOHLLEHTPaLMOHHbIX npeaernos
pacnpocTpaHeHus nnamexm (4epT.12) BknovaeT B ce6s crefyoLme aNeMeHTbI.
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1 - TepmoLLKady; 2 - peakUMOHHBIN cocya; 3 - CMOTPOBOE OKHO; 4 - NPOAYBOYHbIN
natpybok;5 - TepmoanekTponpeobpasoBatenb Ornoka  perynMpoBaHus
Temnepartypbl; 6 - 3aABWKKA; 7 - BEHTUISILMOHHBIA NaTpybok; 8 - ucnaputens; 9 -
BeHTUMb; 10 - PTYTHLIN MaHoMeTp; 17 - nHeBMONynbT; 12 - ra3oBbI TepmomeTp; 13
- pgatyuk  TepMmoMeTpa; 14 -  9neKkTpoAbl  UCTOMHMKA  3axuradus; 15 -
orHenperpagutens; 16 - HWKHASA KpbiwKa; 17 - KopoMmblcro; 18 - wecTepHu; 19 -
npogyBoyHoe otBepcTue; 20 - 3acroHka; 21 - wrypsan; 22 - BeHTUnaTop; 23 -
anekTpoaBuraTenes; 24 - anekTpoHarpeBaterm; 25 - nepemewmBaTtenu; 26 -
UCTOYHUWK 3aXuUranus; 27 - anekTponynbT; 28 - 610K perynmpoBaHus Temneparypbl
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4.10.1.1. TepmoLukad, npeacTaBnsoLLMA cobom AWK [¢
TENsIoM30/IMPOBaHHLIMM CTEHKaMW, UMEIOLMIA 3NIeKTpoHarpeBaTenm, BEHTUIATOP,
NPOAYBOYHbIE OKHA C 3agBMXKamu, ABepb CO CMOTPOBbIM OKHOM, KOHLIEBOW
BbIKMtO4aTerb.

OrnekTpoHarpeBaTerm TepMmowkada COBMECTHO C  M3onsuMen  [OIDKHbI
obecneymBaTb HarpeBaHne BHyTpeHHero obbema TepmoLukadia ¢ pacnonoXeHHbIMM
B HEM y3MamMun ycTaHOBKU A0 Temnepatypbl (15015)°C B TeueHue 1 u.

BeHTunstop pomkeH  obecneuvBaTb  LMPKYMSAUMIO  BO3gyxa  BOKPYr
anekTpoHarpeBaTens, a Takke BO BceM obbeme Tepmolkada AnA CO3[aHus
OOHOPOAHOrO MOMs TemnepaTtyp C MakCMMarbHOW pasHULEn B ABYX MOObIX TOYKax
He 6onee 5°C; amnekTpogBuratenb BEHTUNSTOPa AOMMKEH UMETb INEKTPUYECKUN
TOPMO3 45151 BbICTPOV OCTAHOBKM.

[MpoayBoYHbIE OKHa C 3aABMXKaMu JOrkHbLI obecneynBaTb NpoAysBky obbema
TepmoLLKkada BO3a4yxoM 3a Bpems He 6ornee 15 MuH.

[lBepb CO CMOTPOBLIM OKHOM AorpkHa obecneymBaTb AOCTYN KO BCEM y3ram
YCTaHOBKM BHYTPWU TepmoLlkadha M BO3MOXHOCTb BW3yarbHOrO HabrogeHus 3a
nramMeHem B peakLMOHHOM cocyae.

KoHLeBOW BbIKOYaTENb CRYXUT A5 BKIMIOYEHUS UCTOYHMKA 3aXuUraHusl.

KoHCcTpykumsi Tepmowkadha porpkHa obecneynBaTb OTHOCUTEMbHYHIO  €ro
ra3oHenpoOHNLAEMOCTb AN CO34aHMs HeobXOAMMbIX CaHWUTapPHO-TMIMEHUYECKUX
yCrnoBwii Ha paboyem mecTe.

Bce meTannuuyeckne anemMeHTbl, pacnornoXeHHble BHYTpU TepmoLukada, n ero
BHYTPEHHWE CTEHKN AOMKHbI ObITb BbINMOMHEHbI U3 KOPPO3MOHHOCTOMKOW CTanu.

4.10.1.2. PeakumoHHbIi cocyn, MpeacTaBnslowmMiA  cobor  uumHp C
BHyTpeHHUM anameTpom (300+10) mm, BeicoTon (800+30) MM U TOMLMHOWM CTEHKM
He MeHee 2 MM, repMETUYHO 3aKpbiBaeMbli HEMOOBWPKHON BEPXHEN U MOOBYDKHON
HVDKHEN KPbILLKaMW.

PeakumoHHbIN cocya KpensaT BepTuKanbHO BHYTpW Tepmolukadpa. PaccTtosHue
OT HWXHEro TOpLa PeakLMOHHOro cocyda A0 HWKHEM CTeHKM Tepmolukada,
obecneymBaioliee CBOOOAHBLIN BbIXOA NPOAYKTOB TOPEeHUs M3 cocyfa, LOMKHO
ObITb 0T 100 o 150 Mm.

PeakuuoHHBbI cocya AOMKEH UMETb SMEKTPOAbI 3aKMraHNs, ABa KOHBEKTUBHBIX
nepemelLnBaTens, OrHenperpaguTenb, TemnepaTypHbii AaTyuk, MpPoAyBOYHOE
OTBEPCTME, CMOTPOBOE OKHO, MEXaHW3M YMNPaBMeHWs] HDKHEW KPbILLKON, BBOAbLI U
BbIBOAbI [a30B.

OnekTpoAbl CnyxaT Ans 3aXuraHus cMecen B peakumoHHoM cocygde. OHm
npeacTaBnaloT cobov  MeTannuueckue cTepxHu auametpom  (3,0+0,3) MM,
yCTaHaBMMBaeMble TOPU3OHTaNbHO W COOCHO ApYyr K ApYyry B AvameTparibHOM
NOCKOCTU peakUMoHHOro cocyga Ha pacctosHum (750+20) MM OT BepxHen
KpbIWKK. BBOA 9nekTpogoB B pPeakUMOHHBIN  COCYA OCYLIECTBRSAIOT Yepes
repMeTuyHble pasbeMbl. BHYTPEHHWE KOHLbI 3MeKTPOAOB, 3aTOMEHHbIE Mo YrIioM
10°+3°, 4OMKHBI OTCTOATL APYr OT ApYyra Ha pacCTOsHWM OT 5 40 7 MM.



KoHBEKTMBHbIE NepemellMBaTeny, Crnyxalpme Ans nepemelvBaHua CMecel B
peakLMOHHOM cocyde, nNpeacTaBnsioT cobon TpybuyaTble HarpeBatenm C
npoToYHon Bogon. [NepemelmBateny nMeroT opMy NETiM U yCTaHaBNMBAKOTCSA:
OOVH - Ha pacCTosiHMN He MeHee 30 MM HbKe 3MEeKTPOOO0B 3a)UraHusl, BTOPOM - Ha
paccTosHun He Gonee 100 MM OT BepxHeM Kpbllku cocyda. MepemelmBarenu
DOmkHbI 06ecnevmBaTh NepemeLLMBaHe CMecK 3a Bpemsi He 6onee 15 MuH.

OrHenperpagnTenb, Cryxawmvn Anst npegoTBpalleHust Bbibpoca nnameHu u3
PeaKLMOHHOTo cocyaa, He OOMMKEH CO34aBaThb MOBbLILLEHNS AaBMEHUsI B COCyae npu
cropaHum cmecu 6onee Yem 25 klMa. OrHenperpagnuTens YCTaHaBMMBAKOT B HDKHEN
YacTy peakLMOHHOIO COCYAa HUXE KOHBEKTUBHOTO NepeMeLLmMBaTernsi.

TemnepaTypHbIi  OaTyuK, npegcTaBnsiowmi  coboir  konby  rasoBoro
TepMoMeTpa, CIyUT ANA U3MEPEeHVUs TemnepaTtypbl CMecu B peakLMOHHOM
cocyge. [datumMk BBOOAT B COCyd Yepe3 repMoOBBO4 W YCTaHaBnvBalT B
rOpM30OHTanbLHOWM NNOCKOCTM 3NIEKTPOAOB Ha paccToAHNM 70 MM OT HUX.

MpoaysoyHbIN naTpybok AnameTpom oT 25 Ao 30 MM, criyxalwmn Ansa yaaneHms
NpoAYKTOB FOPEeHUst U3 COoCyaa, pacnoraraloT B BEpPXHEW KPbILKE U repMeTu4HO
3aKpbIBAOT CbEMHON 3arnyLLKOW.

CMOTpOBOE OKHO [OIPKHO — obecrneynBaTb  BO3MOXHOCTb  BM3yarbHOrO
HabrnogeHns 3a nnamMeHem Mo BCEW BbICOTE PEaKLMOHHOrO COCyAa U WMETb
pasmepbl He MeHee yeM (720x130) MM. OKHO repMeTUYHO 3aKpbIBalT CTEKIIOM
TonwmHon ot 10 Ao 12 MM C NPUXUMHBIM (raHLLeM.

MexaHn3m ynpaBrieHWs HIDKHEN KPBIWKOW Chiy;uT ana  obecnevyeHws
repMEeTUYHOCTU KOHTaKTa KpbIWKM C COCYLOM B €ro 3aKpbiTOM MOMOXEHUN U
OTBEAEHNS KPbILLKM B GOKOBOM HanpaBrieHun npu oTkpbiBaHWnM cocyaa. MexaHnam
COCTOUT U3 BWHTA, KOPOMbICMA, CUCTEMbI LUECTEPEH M LUTypBarna, C MOMOLLbIO
KOTOpPOro BpPYYHYH OTKpbIBalOT KpblilwKy. LUTypBan gormkeH ObiTb BbiBEAeH 3a
npegensl Tepmolukada. Kpbllka formkHa UMETb YNIIOTHUTENbHLIA 3IEMEHT, a
MeXaH13M ynpaBreHus - ynopbl Ans oukcaumm B KpaHNX NOSIOXKEHUSIX.

BBoabl 1 BbIBOAbLI rA30B CryxaT AN NOACOEAMHEHUST K peakLMOHHOMY cocyay
TpybonpoBoA0B NMHEBMOCUCTEMbI.

PeakuMoHHbIN cocyn AormkeH BblaepxvBaTb 6e3 paspylueHust n gedopmauui
Bakyym Ao 100 lMa, gasnexve go 200 kla.

Bce meTannuueckue 4actu peakLMOHHOro CoCyaa U ero y3rnoB AOIKHbI ObiTb
BbIMOSHEHbI U3 KOPPO3MOHHOCTOMKON CTanu.

KoHCTpyKLMA peakuMOHHOTO cocyaa AorkHa obecneuvBaTh cBobopHoe, Ges
KOHTaKTa C Kakon-nmbo NoBEpXHOCTbIO, pacnpocTpaHeHue nraMeHn oT 3MeKTpoaoB
[0 6OKOBOW CTEHKN U BEPXHEN KPbILLIKU.

4.10.1.3. Vcnaputenb, cnyxawyin ansa obecnevyeHns HeobxooMmoro gaBreHust
napa >uaKux roptoumnx sellectB He 6ornee 10 MMa, gorkeH MMETb COBCTBEHHbIN
HarpeBarernb A9 UCMapeHns XUOKOCTEN B TOM Cryyae, Korga afiekTpoHarpeBarenm
TepMmolKadgya He BKIOYeHbl. Mcnaputenb [OommkeH ObiTb  M3rOTOBMEH U3
KOPPO3MOHHOCTOMKOW CTanw.

4.10.1.4. Tpy6onpoBoabl C apMaTypoW, U3rOTOBJIEHHbIE N3 KOPPO3MOHHOCTONKOMN
cTanv v cnyxawme ans:

nogayun B peakUMOHHBIN COCYA aTMOCEepHOro BO3ayxa;

U3MepeHUs AaBNeHUsi B peakLMOHHOM COCYAE;

rogayu roproyero rasa 13 6anmnoHa;

nogayun ropoyero KOMMOHEHTa B MapoBON UM XWAKOW dha3e u3 ucnapurens B
PeaKLMOHHbIV COCYA;

oTtbopa npob cmecu U3 peakLMOHHOro cocyaa A1t KONMYECTBEHHOO aHanmsa;

BaKyyMUpOBaHUs peaKLMOHHOro cocyaa 1 ucnapurens.

Bce TpybonpoBoabl 4OKHBI UMETh 3anopHble BeHTUM. CyMMapHbIn obbem
TpyOONpPOBOAOB MeEXAY BEHTUNAMWM W PEaKLMOHHBIM COCYQOM He [OIDKeH
npeBbiwaTtb 1% OT 06bema peakLMoHHOro cocyaa.

Bce TpyGonpoBoabl, KpOME WX KOHLOB, MOYLLMX HA MAHOMETP W BaKyyMHbIi
Hacoc, OOMmMkHbI OblTb pacnonoXeHbl BHYTpU Tepmolukada. MaxoBuKuM 3anopHon
apMaTypbl JOMKHbI ObITb BbIBEAEHLI 32 Npeaernsl TepMoLLkadgha B MHEBMOMYbT.

TpybonpoBogbl, 3anopHas apmaTtypa, CBsi3aHHasi C wchapuTenem, M cam
ucnapuTens OomkHbl BblaepiveaTe BakyyMm Ao 100 lMa v pasnenve fo 15 MMa;
TpybonpoBoabl W 3anopHasi apmartypa, CBs3aHHble TOMbKO C peakuMOHHbIM
COCyL0M, AOMIKHbI BbiaepxvBaTb Bakyym Ao 100 MNa v gasnenve go 200 klMa.



4.10.1.5. THeBMONYNbLT, CNyXaumi AnNs YNpaBfeHUss MHEBMOCUCTEMOMN
YCTaHOBKW MNPV COCTaBMEHNN CMECEN, AOIMKEH UMETb PTYTHBIN MaHOMETP, ra3oBbli
TEepMOMETP, MaxoBVK/ 3aropHOM apMaTtypbl TpybonpoBoaos, 6ok nogsoaa rasoB
K yCTaHOBKE.

PTYTHbIN MaHOMETP CNy»UT AN U3MEPEHUst AaBMNEHUs] B peakLIMOHHOM cocyae.
MaHomeTp gomkeH umetb npegensl namepenunsa ot 0 go 120 klMa n norpewHocTb
n3MepeHust AaBrneHusi He bornee 66 MNa. MaHomeTp JoMmKkeH UMETb YCTPOMCTBO Ans
onpeneneHnst ypoBHsi pTyTK C norpeLlHocTbio He 6onee 13,3 Ma. Ha Tpy6onposoze,
COEAVHSIIOLWEM MaHOMETP C PeaKkLMOHHbIM COCYAOM, AOSkHa ObiTb pTyTHas
TOBYLLKA.

[a30BbIN TEPMOMETP CNYXUT ANS M3MEepeHust TemnepaTtypbl B peakLMOHHOM
cocyne. TepMoMmeTp AOmkeH uMmeTb npegenbsl usmepeHun ot 15 po 150°C wu
NnorpellHocTb  u3MepeHuss Temnepatypbl He 6Gonee 2°C. WHepuMOHHOCTL
TepMoMeTpa He [orpkHa npeBblwatbh 3 MyH. [lonyckaeTcsa ncnonb3oBaHue Opyrnx
n3MepuTenen TemnepaTtypbl C MOrPELLHOCTLIO He 6ornee ykazaHHOM.

MaxoBWKM 3anopHON apmaTypbl AOmkHbl 0becneymBaTh yaobCTBO VX BpaLLeHNs
npy o4HOBpPEMEHHOM HabMOAEHNN 3a YPOBHEM PTYTU B MAHOMETPE Kak Ha HUXHEM,
TaK 1 Ha BepXHEM npegernax n3MepeHusi.

Brok nogBoga rasoB K YCTaHOBKE [OMKEH WMETb NPUCOEAVHUTENbHbIE
3MeMeHTbl And  NogkmioyeHuss TpybonpoBogoB OT  GanmfioHoB, a  Takke
TpybonpoBoabl AnNs NoABOAa ra3oB K 3arnopHon apmaTtype TpybGonpoBoaoB
TepmMoLLkadha. dnemeHTbl 61oka A4omkHbl BblaepxuBaTh gasneHve go 0,3 Mra.

CymmMapHbin 06beM TpybonpoBOAa, COEAMHSIOLErOo PeakUMOHHBLIN cocyd C
PTYTHBIM MaHOMETPOM, PTYTHOW MOBYLUKOW WM PTYTHOW YallKOA MaHoMeTpa npu
MWH/ManNbHOM YPOBHE PTYTW B HEW, He JorpkeH npesbiwate 1,5% oT obbema
peakLMOHHOro cocyaa.

4.10.1.6. Bakyym-Hacoc, cnyxalmin Ans co3gaHns Heo6XoaAMMOro pa3pexeHusi B
peakLMOHHOM cocyae W MNHEBMOCUCTEME YCTaHOBKW. [lpou3BOAMTENbHOCTH
BaKkyyM-Hacoca JomkHa obecneymBatb BaKyyMUpPOBaHUE PEAKLIMOHHOTO cocyda U
nHesmocucTemMbl Ao 100 lMa 3a Bpemsi He 6onee 30 MUH.

4.10.1.7. Briok perynupoBaHws TemnepaTtypbl, CryXawmn Ans cos3faHus U
aBTOMaTUYECKOro NOAAEPXaHNSA TeMnepaTypbl TepMoLLKadia Ha nMobom 3agaHHOM
ypoBHE B [Auana3oHe paboymx Temnepatyp. bnok pomkeH obecneyunBatb
COBMECTHO C 3MeKTpoHarpeBaTensiMu TepMolukadia NoBblLLEHWE TemnepaTypbl B
obbeme TepmolLKkada 4O 3a4aHHOTO YPOBHS C MorpeluHocTbio He Gonee 2°C 3a
Bpemsi He 6ornee 1 4.

4.10.1.8. 3axvratollee YCTPOMCTBO, cryxallee Ans opMMpOBaHUST UCKPOBOTO
pa3psga B MUCKPOBOM MPOMEXYTKE Mexay 3NeKTpoAamMy peakLMOHHOro Cocyaa,
JomkHO obecne4vrBaTe NPOOON MCKPOBOTO MPOMEXYTKA WHOYKLMOHHON WCKPON U
o6pa3oBaHve B BO3yxe YCTOMYMBOrO nna3meHHoro "konnayka" Beicoton ot 0,5 no
1,5 cm. Bbigensiemasi sHeprust UCKp Ha anekTpodax npy HopMarsbHbIX YCINIOBUSIX NPy
anutensHocTu paspsga (2,0+0,1) ¢ pgomkHa coctaBnste oT 30 go 40 [k
KOHCTpyKLMS 3axuratollero ycTpocTBa AomkHa obecnevvBaTb AWCTaHLMOHHOE
ynpasrneHue.

4.10.1.9. 3neKkTponynbT, CAyXawmin Ans nogavM SfeKTPonuMTaHust Ha BCe
noTpebuTenu yCTaHOBKM: SfeKTpoHarpeBaTeny Tepmollkadia, 3nekTpoaBuratesb
BEHTUNATOpPA, OnOK perynMpoBaHusi TeMrepaTtypbl, 3axuratoliee YCTPOWCTBO,
BaKyyM-Hacoc. KayecTBO W MPOYHOCTb  SMEKTPOU3ONSLMUM  SMEKTPONYNbLTa,
NpoBOAOB W noOTpeGutenen  [OMmMkHbI  COOTBETCTBOBaTb  TpeboBaHUAM
anekTpo6e3onacHOCTM Npu paboTe Ha yCTaHOBKE.

4.10.2. [Tod2omoska K ucrbimaHusim

4.10.2.1. MNpn HeobGXxoQMMOCTM yCTaHaBMMBAaKT COOTBETCTBME MUCCMEAYEMOro
o6pasLua nacnopTHbIM AaHHbIM.

4.10.2.2. Haxogat pacuyeTHble 3HayeHus MpedenoB Mo chopmynam,
NPUBEAEHHBIM B NMPUIIOXKEHWN 4.

4.10.2.3. lepen wcnbITaHMEM MPOBEPSAIOT YCTAHOBKY Ha EPMETUYHOCTb.
[epMeTMYHOCTbL  YCTAHOBKKM, BKMOYas MCMapuTenb, PeakLUUOHHBLIN  cocya,
TpybonpoBoabl C apMaTypon, PTYTHbIN MAHOMETP, AOIPKHA ObITb TakoW, YTOOLI Npn
ocTtatoyHom aasneHum ot 0,90 go 1,33 klMa nsmeHeHne AaBneHnst 3a CYET HaTevyek
He npeBbiwano 66 Ma 3a 30 MuH.

4.10.2.4. TMpoBepsitOT MNPUrOAHOCTb YCTaHOBKM K paboTe npu TemnepaTtype
(25+10)°C no nponaHy ¢ 4MCTOTON He MeHee 99,95%, HWIHWI Npeaden KoToporo
JorkeH coctaBnAThb (2,05+0,10)% 06.



4.10.3. [MposedeHue ucrnbimaHull

4.10.3.1. [Ons onpegeneHus HWKHEro npegena oOpraHUYecKMX BeELUeCTB,
cogepxawmx Toneko atomel C, H, O, N n ogun atom Cl, BHavane npurotaBnueatoT
raso- 1 NapoBO3YLUIHYIO CMeCbh, codepxallyo B 1,3 pasa MeHbLUe nccrneayemoro
BELIeCcTBa, YeM HeoOXoauMMo [ANs COo3[aHusi CMeCW, COOTBETCTBYHOLLEN €ro
pacyeTHoMy npegeny. Ons ApyrMx BELUECTB BHavare npuroTaBnMBalOT CMECh,
coepxalllylo B [iBa pasa MeHblle MUCCIeQyemMoro BeLecTBa, YeM Ha pacyeTHOM
npepene.

CriegyeT yuuTbiBaTh, YTO HWKHWI Npeden npu Temnepatype (25+10)°C He
MOXET ObITb HWXKe crieaylomx 3HadeHu: ana napos - 0,4% 06., ans raso. - 1,5%
006.

Ona onpepneneHns BepxHEro npepena opraHnMYeckux BELLeCTB, COAEepKaLLmX
Toneko atombl C, H, O, N n oguH atom Cl, BHa4yane npuroTaBnmMBalT CMECb,
coaepxallyto kucrnopoga B 1,5 pasza MeHblle, 4eM HeOOGXoAMMO ANs cOo3gaHus
CMecH, COOTBETCTBYIOLLE pacyeTHOMy npegeny. [na ApyrMx BellecTB BHadane
NPUroTaBMMBalOT CMECb, COAEPXALLyl0 KMUCropoda B [Ba pas3a MeHblle, Yem B
pacyeTHoMn nNpeaenbHoOn cMmecu.

4.10.3.2. lMpn HeOOGXOOUMOCTWU 3aMnONHST UCNAPUTENb XULOKMM  TOPHYMM,
HarpeBaroT 1cnapuTerb, BKIOYaloT GrioK perynmpoBaHusi TeMnepaTypbl U BbIBOAST
YCTaHOBKY Ha TpebyeMblil TeMnepaTypHbIA PEXIM.

4.10.3.3. Ans npurotoBneHns cmecu Tpebyemoro coctaBa peakUMOHHBIN COCYA,
BaKyyMupyloT [0 ocTtaToyHoro aaenexus 133,3 MNa, 3ateM nooyepeqHoO nopatoT B

HEro KOMMNOHEHTbl CMeCu No napuuanbHbiM OaBJieHUAM (pK ), Bbl4YUCNFdeMbIM MO
dopmyrne

P, =001, p, , (4)

roe g, - 3aJaBaemasi KoHLeHTpaL st KOMNoHeHTa cmecu, % 06.;

P - ODOlLEe naBneHne rasosoit cmecwy, kla.
Mpy HeoGXoAMMOCTM [OOMYCKalTCS MHble CMOCODbl MPUIOTOBIIEHUS CMECcew,
€CINM OHW [aloT TOYHOCTb He HIKe, YeM npeanaraemblii crocoo.

4.10.3.4. OGwee paBneHne cmecu BbIGUpatoT B npegenax or aTtMocqepHOro
naeneHust oo 120 «klMa. Bbibop BenuumHbl 0OLLErOo AaBrieHust onpegensietcs
HEOOXOOAUMOCTbLID MMETb UW3ObITOK [aBfneHMst CMEeCW MO  OTHOLLUEHMIO K
aTMoCdepHOMY 4aBMEHUIO NPV NPOBEAEHUN KONIMYECTBEHHOIO aHanm3a.

4.10.3.5. OuepegHOCTb ModayYn KOMMOHEHTOB CMECU B pPeakLMOHHbIA cocya
3aBUCUT OT WX MapumasnbHbiX AABMEHUA: KOMMOHEHT C MEHbLUMM napumanbHbIM
JaBreHneM nofaroT MepBbIM, KOMMOHEHT C 6OMbLUMM napumarnsHbIM JABNEHUEM -
nocneaHuMm.

4.10.3.6. [llocrne Hanycka KOMMOHEHTOB B peaKkUWOHHbIAN Ccocyd CMeChb
nepemMeLunBatoT B TedeHme 15 MuH.

4.10.3.7. MNpn HeOHGXOAMMOCTM MPOBOAAT KOMMYECTBEHHbLIA aHanmmM3 CMecu npu
ee o0TOOpe 4epe3 TpybonpoBoa C 3aMOpHbIM  BEHTWUNEM, COOGLLAOLYM
peakuMoHHbIM cocyn C¢ aTtmocdepoit. Mocne aHanmm3a M3BbLITOK OaBreHust B
peakLMOHHOM COCYAE MOHWKAOT 40 3HAYEHUSI aTMOCCEPHOTO AaBIEHUS!.

4.10.3.8. BbikmoyaloT HarpeBaTenuM M BEHTUNATOP Tepmolukada. 3aTemMHsoT
nometleHvne naboparopun. OTKPLIBAKOT HUXKHIOK KPbILLKY peakLMOHHOro cocyaa Ao
ynopa B KOHLLEBOW BbIKIMOYATENb.

4.10.3.9. C nepeHOCHOro nynbTa 3a)xuraloT CMeCb MyTeM Modayn UCKPbl Ha
anekTpoabl. [MpofomKMTENBEHOCTE BPEMEHN C MOMEHTA OTKPbITUSI HYKHEN KPbILLKM
[0 MOMEHTA 3aXuUraHusi CMECU He [OormKHa npesbiwaTh 5 C.

4.10.3.10. PesynbTaT ucnblTaHWA Ha pacrnpocTpaHeHWe MraMeHu OLeHUBaloT
Bu3yarnbHo. [ns HabnogeHns 3a nnameHem UCMosb3yT 3epKaro, YCTaHOBIEHHOE
nog, yrrom He 6onbLue 45° kK ycTaHOBKeE.



4.10.3.11. B cmecsx, rme nnams pacnpoctpaHaeTcs B Buae AedopMMpoBaHHON
KOHBEKTMPYHOLLEN cdepbl, 3a rOproYy0 CMEChb NMPUHUMAIOT TakKylo, B KOTOPOM nramMsi
pacnpocTpaHsieTcss A0 OOKOBbIX CTEHOK peakLMOHHOro cocyda. [anbHelee
noBefeHUe nnameHy (JoMaEeT OHO 40 BEPXHEN KPbILLKU cocyaa uimm, B pesyrnsrare
BblTankuBatwero "adxpekta Tpybbl", 6yaeT BbIGpoOLIEHO M3 cocyda, He ycnes
OOCTUTHYTb BEPXHEW KPbILLKW COCyaa) He LOIDKHO NMPUHMMATLCS BO BHUMaHUE Mpuv
OLEHKe pe3ynbTaTa onbiTa.

B cmecsix, rae nnams MOXeT AOCTUIHYTb BEPXHEW KPbILKU Cocyda paHblue,
4yeM GOKOBbLIX CTEHOK, 3a FOpHYYD CMECb MPUHMMAKOT TaKyl, B KOTOPOW Nnrams
pacnpoCcTpaHsieTCs 00 BEPXHEN KPbILLKM peakLMOHHOro cocya.

4.10.3.12. Ecrm npu nepBOoM WCMbITAHUM CMECU MOMyyYeH OTpuLaTerbHbIN
pe3ynbTaT, TO B KaXIOM MOCMEAYIOWEM WCMbITAaHWM NPU ONpeaeneHnn HKHEro
(BepxHero) npegena  KOHLEHTpPaLMKO  UCCredyemoro  BellecTBa  criegyet
yBermyvBaTtb He Gonee yem Ha 10% (ymeHblwwaTtb He 6ornee Yem Ha 5% ) ot
nepBoHaYanbHON KOHLEHTPaLuM A0 NomnyyYeHnst NOoNoXMTENbLHOMo pesynbTaTa.

Ecrv npyv nepBOM UCMbITAHWM MOMyYEH MOMOXMTENbHBLIAN pe3ynbTar, To
nocrneayloume UcnblTaHNs MPOBOASAT C YMEHBLUEHHOW Ha HWXHEM npedene u
YBENMUYEHHOW Ha BEPXHEM Mpefene KOHUEHTpaUWsIMM FOpHYero KOMMOHEHTa [0
nonyyYeHns oTpuLiaTensHoro pesyneTara.

B panbHerwem war W3MEHeHWs KOHLEHTpauuM KOMMOHEHTOB B CMecu
NOCTENEeHHO YMEeHbLUalT A0 Tex nop, noka HabnogaeTcs noBTOPAEMOCTb
pe3ynbTaToB.

4.10.3.13. locne kaxgoro WUCNbITaHWS peakUWOHHbLIM cocyd W TepMoLlukad
npogyealT BO3QYXOM ANA yOaneHust NpOAYKTOB [OPEHWMS WM ra3oB M Ans
oxnaxaeHns cTeHok cocyaa. lMNocneayollee ucnbiTaHWe HaYnHaKT Mocre TOoro, Kak
Temneparypa B peakLiMOHHOM cocyae AOCTUIHET TemnepaTypbl 3a4aHHOIO pexvma.

4.10.3.14 TMocrne cepun UCMbITAHUA C OOHMM BELLECTBOM CriefyeT TLaTerbHO
NPOMbITL COCYA, TPyOONpOBOAbI M 3aMOPHYH apMaTypy 3TaHOMOM, a 3aTeM WX
NPOCYLUMTb M NPOAYTH BO34YXOM.

4.10.4. OyeHka pe3ynbmamos

4.104.1. 3a npeaen pacnpocTpaHeHus niameHu NPYHUMaIOT
cpegHeapudMeTUYeckoe  LWecTM  Orkalmx — 3HAYEeHUW  KOHLLeHTpauum
uccrnegyemMoro BellecTBa B CMecuM, B Tpex M3 KOTOpbIX Habniopaetcs
NOMNOXUTESNbHBIA  pe3ynbTaT UCMbITaHUs, B TpexX [ApyrMx - OTpuuaTtenbHbIN.
Monyy4eHHOe 3HaYeHWe Npeaena oKPYrnsitoT 40 BTOPOro 3Haka nocre 3ansiTou.

4.10.4.2. CxogumocTb MeToga npwu JoBepuTenbHon BeposaTHocTM 95% He
pommkHa npesblwate 0,1% 06. Ha HwikHem npegene u 0,2% 00. Ha BepxHEM
npepene.

4.10.4.3. BocnponssoanmocTb MeTofa npv AOBEpPUTENbHOM BEPOSTHOCTU 95%
He porrkHa npesbiwatb 0,3% 06. Ha HwikHem npegene u 0,6% 06. Ha BepxHem
npepene.

4.10.4.4. Ycnosua un pesynbTaTbl UCNbITAHUA PErMCTPUPYIOT B MPOTOKOMe,
opma KOToporo NpuBeLeHa B NpuroxexHun 1.

4.10.5. TpebosaHusi 6ezonacHocmu

4.10.5.1. Tpu 3aMraHMn roproYen CMecu onepaTtop AOMMKEH HaxoAUTbCHA Ha
paccTosHUM He MeHee 2 M OT YCTaHOBKM.

4.10.5.2. He crnegyeT npoBoAuTb WCMbITAHUA CMeCEW C KOHLUeHTpauunen
roptoyero 6orbLUe, YeM KOHLEHTpaLusi NepBoi roptovein cMecu B 6efHbIX CMecsX n
MeHbLLIe, YeM KOHLIEHTpaL s NepBoN roptodert cMecu B GoraTbiX CMECsIX.

4.10.5.3. Paboyee MecTO onepaTtopa OO/DKHO YOOBMETBOPATH TpeboBaHMAM
anekTpobesonacHoCTH nofOCT 12.1.019 1 caHWUTaAPHO-TUIMEHNYECKM
TpeboBaHusam no FOCT 12.1.005.

4.11. MeTtog 9KCNEpPUMMEHTANbLHOrO OMpederneHns nokasaTteney B3pbiBa
NbleBO3AYLWHbIX CMeCel - MaKCMMarnbHOTrO [aBMeHWs B3pbiBa, HUXHErO
KOHLEHTPaUMOHHOTO  Mpefena pacnpocTpaHeHuss nrnaMeHy,  MUHUMArbHOro
B3PbIBOOMACHOTO COAEPXaHWS KMCIopoA4a U MUHMMarnbHOW dhriermaTuaupyroLLen
KOHLeHTpauum donermatmaaTopa.

4.11.1. Annapamypa
YcTaHOBKa Ans onpedeneHvs nokasaTenen B3pbiBa MblfIeBO3AYLLUHbIX CMecen
(4epT.13) BKIOYAET B cebs1 cnefytoLLme aNeMeHTbI.
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1 - peakLMOHHBIV cocya; 2 - KOHyC pacnbinmnTtens; 3 - dopkamepa; 4 - o6paTHbIi
KknanaH; 5 - knanaH C anekTponpuBodoMm; 6 - MaHomeTp; 7 - pecuBep; 8 -
razoaHanmsatop: 9 - nynsT ynpaeneHus; 10 - WUCTOMHWK 3axuraHus; 171 -
pervcTpupyloLas annapartypa; 12 - AaT4vK AaBneHns

YepT.13

4.11.1.1. PeakuMOHHbIA cocya, NpeacTaBnsowmin cobor LMnMHAp BbICOTON
(4504£25) MM 1 BHYTpeHHUM guameTpoM (105+5) MM, BbINOMHEH U3 HepXaBetoLLen
cTanu u paccumtaH Ha paboyee gasneHve 0o 1 MiMa. Cocya cHaGxeH LwTyLepamm
OnNs Nofadn ra3oBbiX KOMNOHEHTOB Y NOACOEANHEHUS AaTuMKa AaBNeHus!.

Kpome MeTanmnmueckoro peakuMOHHOro cocyda YycTaHoBka CHabxeHa
peakuMOHHbIM COCyAOM M3 cTeknsHHon Tpyobl no TOCT 8894 Bwicotonm (450+25)

MM, BHYTPEHHUM AaMeTPOM 10f§ MM 1 TOJLLWHON CTEHKM (7+1) MM.

4.11.1.2. Cuctema rasonpuroToBreH1s1 1 pacrnblfieHs UCCreayeMOoro BELLeCTBa,
paccuuTaHHas Ha paboyee gasneHue go 1 MMa, cocTouT K3:

KOHYCHOTO pacnblimtenss ¢ yrmom pactBopa 30°t5°, koTopbli siBNsieTcs
BEPXHEN KPbILLKON peakLMOHHOTO COCyAa U BbIMNOSHEH U3 HEPXKABEIOLLIEN cTanu;

dopkamepbl, B KOTOpPYyH rMomeLiaioT obpasel, uccrnegyemoro BeLlecTBa
(pekomeHayemas KOHCTPYKLMSA dropkamepbl MpYBeaeHa B NpUIioxeHnmn 5);

obpaTHOro kranaHa W KnanaHa C 3reKTponpyMBOOOM; BPEMS OTKPbITUSA
anekTponHeBmoknanana (0,3+0,1) c;

pecuBepa ¢ TpybonpoBogamm BMecTUMOCTbio (1,0+0,2) am3 ;

MaHoMeTpa knacca TovHocTh 0,25.

YcroBHbIM AvameTp npoxofa TpybonposogoB porpkeH ObiTh (10,0+0,5) mm,
3NIlEMEHTOB CMUCTEeMbl ra3onpuUroToBrEHUsS U pacnbiieHus He MeHee 10 MM,
BEHTMNEen He MeHee 4 wMM. [nvHa TpyObonpoBOOOB MeXdy PECUBEPOM U
pacnbinutenem gormkHa coctasnaTs (0,9+0,1) m.

4.11.1.3. VICTOMHMK 3aXuraHusi, NpeacTaBnAlUWMIA COOOM  HarpeBaemyto
aneKkTpuyeckMm Tokom Ao Temnepatypbl (1050+50)°C cnuvpanb 13 NpoBOMOKM
mapku X80H20-H (TOCT 12766.1) auametpom 0,8 mm. OrmHa cnvpamm (50£1) mm,
BHYTPEHHUI guameTtp cnvpamm (8,0£0,5) mMm; uncno ButkoB 30; noTpebnsemas
MowHocTb npu Toke (13,0£0,5) A coctaBnsiet (475+25) BT, BpeMs Bbixoga Ha
pabouyto Temnepatypy (8+1) c. Cnupanb pacnonoxeHa ropu3oHTanbHO Ha OCK
umnMHapa Ha paccTosiHum (150+5) MM OT HWXHEro donaHua.

4.11.1.4. CucTtema permctpaumv gaBrneHusi, COCTosILLAs M3 AaTymKa AaBrieHnst 1
BTOPUYHBLIX MpubopoB, OormkHa obecneymBaTb HEMPEPLIBHYD WM AUCKPETHYHO
3anncb M3MEHEHUS AaBreHns BO BpeMeHU B YacTOTHOM AunanasoHe ot 0 go 300 My
C BEpXHMM npeaernom nsmepeHus He meHee 1 Mla. 3a Hayano otcyeTa BpeMeHn
NPUHUMAKOT MOMEHT cpabaTbiBaHWsA KnanaHa pacnbineHvs obpasua nccnegyemMmoro
BelllecTBa.

4.11.1.5. KoHTponb cogepaHusi KUCINIopoAa B peakLMOHHOM COCcyae U pecrBepe
OCYLLUECTBIAIOT ra3oaHanmM3aTopoM ¢ Avana3oHom mamepenus ot 0 go 21% o06. n
npegenomM 4onyckaemon NOrpeLlHOCTU Noka3aHu He 6onee +2,5% .

4.11.1.6. TMynsT ynpaBneHusi, obecneymBalOWMii  SMNEKTPONUTaHWE U
CUHXPOHU3aLMIO B 38, @aHHOIN NocneoBaTenbHOCTH paboThl CUCTEMBI pacnbifieHns,
MCTOYHMKA 3aXUraHns U CUCTEMbI pervcTpaLmu.
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4.11.2. [Nlod2omoska K ucrbimaHusim

4.11.2.1. YcTaHaBnMBaOT COOTBETCTBUE UCCMEAYEMOro BELLECTBa NacMopPTHbLIM
AaHHBIM MO BHELLHEMY BUAY, BMaXXHOCTW, 30MbHOCTH, a AN NNaBALLMXCH BELLECTB -
OOMNOMHUTENBHO MO TemnepaType NnaBreHns.

4.11.2.2. Vccnepgyemble BellecTBa pacCeuBarloT; MpU UCMbITAHUA UCNOMb3YIOT
o6pasubl ¢ pasmepamm YacTul, MeHee 50 MKM ans meTannoB n meHee 100 MKM -
ONs ApYrvx BELLECTB.

4.11.2.3. NpoBepsaloT CTanbHON peakLMOHHbIN COCy Ha rEPMETUYHOCTb.
4.11.2.4. TapupyloT cucTemy peructpaLm gaBneHus.

4.11.2.5. MpurogHocTb yCTaHOBKKU Kk paboTe nposepsitoT no nukonoamo (FCOCT
22226), nokasatenu B3pbiBa KOTOPOrO [OOMPkHbI OblTb paBHbI: MakCcUManbHoe

JaBreHve B3pbiBa (620£85) klMa, HUKHMIA KOHLLEHTPALVOHHbIN Npeaen (34+8) r-m—3
, MMHUMarnbHOe B3pblBOONacHoe coaepaHue kucnopoaa (10,2+1,0)% o6.

4.11.3. [MposedeHue ucrbimaHull

4.11.3.1. [OTOBAT ra3oByt0 CMeCb 3afjlaHHOrO COCTaBa OTAENbHO B peakLMOHHOM

cocyaqe M B pecuBepe MO napuuanbHbIM - [aBIEHUAM KOMMOHEHTOB (2, ),
BblyMcrngemMbiM nNo dopmyrne (4).

B peakuuoHHOM cocyae roToBAT ra3oByld CMECb C TakuM pacyeToMm, 4ToObl
obulee faBneHve ra3oBo CMECK MpeBbILAno atMocepHoe He MeHee Yem Ha 50
kMa. 3atem cbpacbiBaloT uM3ObITOMHOE [aBreHMe 4Yepes rasoaHanvsaTop,
onpegenss npu 3ToM COAepXaHVe KUCnopoaa B peakLMOHHOM Cocye.

B pecvBepe roToBAT rasoByld CMeCb C TakuMm pacyeToMm, 4Tobbl obuiee
[aBreHne rasoBoOM CMeCU MpeBbILano atMocdepHoe He MeHee YeM Ha 350 klla.
3atem cHpacbiBaloT M3ObITOYHOE AaBreHne Yepes razoaHanmsaTop 40 HayarbHOro

AaBrneHust pacnbinedus (g, ), pasHoro (300+10) klla, onpepenss npu 3ToM
copepxaHue kucropoga B pecvBepe. Pasnnuve KOHUEHTpauuu kucriopoga B
peaKkLMOHHOM COCye 1 pecrBepe He AOIDkHO npeBbiwath 0,5% 06.

4.11.3.2. B3pewmBatoT 0b6pasey, MCCreayeMoro BeLeCTBa C MOrPELUHOCTbI0 He
6onee 0,01 r n nomeLatoT ero B oopkamepy.

4.11.3.3. YcTaHaBnMBalOT Ha nNynbTe YynpaBreHus NPOLAOIHUTENBHOCTb
pacnbineHns obpasua. BkmoyaloT NCTOYHUK 3aXUraHust U No BbIXOAY NOCregHero
Ha peXxuMm pacnbinaoT obpasel, UKCUPYs Npu 3TOM WU3MEHEHWe [OaBlieHus B

peakLuMoHHOM cocyae 1 KoHeYHoe AasneHue (7, ) B pecusepe. lNocne pacnbineHms
obpasua onpegensloT Maccy OcCTaBlUerocss B dopkamepe HepacrnblNEHHOro
BellecTBa.

4.11.3.4. OumwalOT peakLUMOHHBIA cocyd OT OCTaTKOB BELLUECTBA W MPOLYKTOB
ropenust. MpoayBaoT peakUMOHHbIN CoCya, PECUBEP U TPYOONPOBOALI BO3LYXOM.

4.11.3.5. TloBTOPSIIOT UCNbITAHUS C Pa3fMMYHBIMM MO Macce obpasuyamu
nccrieqyemoro BellecTBa.

Mpumeyanve - [ns noATBEpXOEHUS MMaMEHHOTO XapakTepa B3pbiBa
MnblfierasoBblX cMeceil, BrM3kMX MO COCTaBy K HWbKHENpeAerbHbIM, UCMbITaHWs
NPOBOAST B CTEKISIHHOM COCYAe.

4.11.4. OyeHka pe3ynbmamos

4.11.4.1. Mo pesynbTatam €4UHUYHOTO UCMbLITaHWUS onpeaensioT Hambonblue
3Ha4yeHns1 M3ObITOMHOrO [aBMEHWS B3pbiBA M KOHLEHTPALUWIO WUCCresyemMoro
BelLecTBa BO B3BECM MO dhopMynam:

+ -
p33p=101,3pai’—;p0; (5)
s
o, =1013—.
’ Pl ©)

)
Po =Pyt o (PumP2), ()
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roe pssp, &P - COOTBETCTBEHHO 3Ha4eHusi U3ObITOYHOrO AaBneHust B3pbiBa "
MaKCMMarnbHOro M3MeHeHUS AaBneHns B Npolecce eAnNHUYHOIO UChbITaHus, Kla;

P, - atMoccpepHoe faBneHue, kla;

Py - pasMepHbI KoadduumeHT, kla;
©5; - KOHUEHTpauus uccrieqyemoro BeLlecTBa B PeakLMOHHOM cocyde Ans

€0UHUYHOTO UCTbITaHUSA, KM =3 ;
# - Macca obpasLia B eqUHUYHOM UCTIbITaHUK, KT,

VK, VP - COOTBETCTBEHHO BMECTUMOCTb peakuMOHHOro cocynga n pecmeepa, M

Py, P, - COOTBETCTBEHHO HayarnbHOe U KOHeYHOe [aBrneHus B pecuBepe B
npowecce eAnHNYHOro ucnbiTaHus, kla.

Mpumevanvne - KoHeyHoe OaBneHue B pecuBepe usamepsitor cnycta 15-20 ¢
rnocrie 3aBepLUeHVsi MpoLecca ropeHUs B peakLMOHHOM cocyde A0 NPOAYBKW
pecuBepa BO34yXOM.

4.11.4.2. Ana onpegeneHns MakCUManbHOro faBrieHus B3pbiBa UCCNeayemoro
BelleCcTBa CTPOAT KPMBYIO 3aBUCMMOCTW AaBrneHust B3pblBa (Pezxp) OT

KOHLeHTpauwum BewlecTBa ( ;). Maccy ob6pasua, COOTBETCTBYHOLLYIO HanbonbLLeEMY
13 MOMYyYeHHbIX 3HAYEHNA P ezp, MPUHVMAIOT 3@ ONTUMArnbHYIO (TUMWYHbIE 3HAYEHNS
onTumarnbHbIX Macc obpasua HaxoasTtca B AuanasoHe ot 1,5 pgo 5,0 ).
Hanborbluee ©3 noOnydYeHHbIX 3HAYEHW [aBMEHUs B3pbiBa MNPUHUMAOT 3a
MakcumarbHoe [aBrneHne B3pbiBa UCCeAyeMOro BeLLecTsa.

411.4.3. 3a BEMMYUHY  HWDKHErO KOHL,€HTPUPOBaAHHOIO npegena
pacnpocTpaHeHUs1 MrameHW MbINIEBO3AYLLHOA CMECWU WCCRegyeMoro BellecTBa

NPYHMMAIOT 3HaYeHNe KOHLLeHTpauum #; , COOTBETCTBYOLLEe AaBrieHunto B3pbiBa 50
klMa Ha ynomsiHyTon B 4.11.4.2 3aBUCMMOCTW.

4.11.4.4. MvHumarnbHoe B3pbiBOOMacHoe coaepxaHne kucropoda (#q, )
onpegenaloT Ha  obpasuyax  OMTUManbHOW  MacChl, COOTBETCTBYIOLLEN
MakcumarneHoMy AaBneHnio B3pbiBa (4.11.4.2), nytem nocriegoBaTenbHOro
YMEHbLUEHNS COAEpPXaHNs KCMOPOAa B ra3onbIiNeBO3AYLLHOM cMecu. 3a 3HavyeHue

o, MPUHUMAIOT cpefdHee apudMeTndecKkoe ABYX KOHLEHTPaLun Kucriopopa B
cMecH, pasnuyaroumxcs He Gonee 4em Ha 1% 06., npu Gomnblem M3 KOTOPbIX
HabnogaeTcsa aasneHne B3pbiBa cB. 50 klMa, a npn MeHbLUeEM LaBreHne B3pbiBa He
npesbiwaeT 50 klMa npy WwecTnkpaTHOM NOBTOPEHMUN UCTIbITAHUN.

4.11.4.5. 3HavyeHVe MUHUManNbLHOW  derMaTusMpyloWwen  KOHLEeHTpaumu

ermaTtm3aTtopa B NblfieBO3AYLUHbIX CMeCHAX , /0 00. BbIMUCIIAKOT MO myne
y! #4), % 06 \

477 4p
Yy = 100 - 7}02
100 ~en0, (8)

roe “’i{gO - cogepxaHve BoAsSHOro napa B Bo3ayxe, % 06., BbluMCnieMoe Mo
dopmyne

e0 = Buolr., C)

rae E - oTHocuTenbHasi BNaXXHOCTb BO34yxa, % ;

PH,0 - AaBrieHVe HacbILWeHHOro BoasiHoro napa, kia.

411.4.6. Ecmm B npouecce UCMbITAHWA  MbINIEBO3AYLWHLIX  CMecen
MakcumarnkeHoe [faBneHve B3pbiBa He npesblwaeT 50 kla, To wuccnegyemoe
BELLECTBO MOXHO OTHECTM K B3pblBOOE30MacHbIM TOMBbKO MPU YCIIOBUM, YTO OHO
ABMAETCS TPYAHOrOPHOYMM UM HETOPKOYMM MO pe3ynbTaTtam OnpeaeneHust rpynnbl
roptodecTu. [ns roproyux BeELECTB B TakOM Cly4yae pPeKOMEHAYeTCs MPOBECTU
UCMbITaHNA B KPYNHOMAacLUTabHOWM B3pbIBHOW Kamepe BMECTMMOCTbI0 He MeHee 20

AM? C MUCMOMb30BaHMEM WCTOYHMKA 3axuraHvwst Gonbluelt aHeprumM M MOLLHOCTM
(Hanpumep, NUPOTEXHNYECKOrO C 3anacoM XMmmnyeckom aHeprum He meHee 10 k[Ix).



411.4.7. CxogMmMoCTb W  BOCMPOM3BOAMMOCTb MeToda  onpeneneHus
nokasartenew B3pbiBa MblNEBO3AYLLHbIX CMECEN MPpY 0OBEPUTENBHOW BEPOSTHOCTU
95% He [orkHa NpeBbILWaTb 3HAaYeHWIN, NPMBEAEHHbIX B Ta0N.8.

Tabnuua 8

MokasaTens B3pbiBa MblfEBO3AYLWHbIX || [loka3aTenb To4HOCTU, Y%
cmecen

CcXoanMMOCTb BOCnpomn3BoaNMOCTb

MakcumarnbHoe faBrieHve B3pbiBa 14 23
HWXHWIA KOHLEHTPALVOHHBIN Npeaen 12 59
MuHumansHoe B3pbiBOoOnacHoe || 10 11

coaepxaHue Kucrnopoaa

MuHumansHas driermatumanpytowas || 13 14
KOHLIEHTpauums dnermartumsaTopa

4.11.4.8. YcnoBusi 1 pesynbraTbl MCMbITAHUA PErMCTPUPYIOT B MPOTOKOe,
dopma KOTOpOro NpuBeLeHa B NpuroxxeHun 1.

4.11.5. TpeboBaHusa 6Ge3onacHoCTU

Mpn uCNbITaHMAX peakuMOHHLIM  cocyn  credyeT  yCTaHaBnuBaTb B
cneyuansHoOM Lkady, obopyaoBaHHOM BbITSHKHOMN BEHTUNAUMEN "
obecneymBaroLeM 6e3onacHOCTb oneparTopa B Criydae paspyLUeHUsi peakLMOHHOTO
cocyga.

B npouecce noarotoBku 06pasLoB ANS MCMbITAHUS CrieayeT MPUMEHSITb
VWHOMBUAOYyanbHble CpeacTBa 3awmTbl, BblOUMpaemble B COOTBETCTBUM  CO
CBOWCTBaMM MCCIieQyeMOro BeLecTBa.

Paboyee mecTo onepatopa [OOIKHO — yAOBMNETBOPSATb  TpeboBaHMAM
arnekTpobe3onacHoCTH nofOCT 12.1.019 1 caHWUTaPHO-TUIMEHUYECKM
TpebosaHusam no FOCT 12.1.005.

4.12. MeTop 9KCMEpUMEHTarbHOro onpegeneHns TemnepaTypHbiX MNpeaenos
pacnpocTpaHeHUs niamMeHun rno NapoBO3aYLUHbLIM CMECSIM

MeTop peanmayetcsa npu Temnepatypax ot MuHyc 50 go 300°C n He npMmMeHUM
AN VCMbITaHUS  NONMMMEPUIYIOLLMXCS MPU  HarpeBaHWK, MOPONU3YIOLMXCS U
ObICTPO OKMCISIIOLLMXCS XMAOKOCTENW, a Takke cMeceln, copepxawmx conee 40%
BOAbI.

4.12.1. Annapamypa
Mpnbop Ans onpegeneHus TemnepaTypHbIX MNpeaernoB pacnpocTpaHeHus
nnamMeHun BKNo4aeT B cebs crneayrowpme arieMeHThbl.

4.12.1.1. PeakuuoHHbIn cocyn (4epT.14) C Tpemss TroprnoBMHaMu U3
TEPMOCTOMKOrO CTEKINA HapyxHbIM auameTpom (65+2) MM 1 BbICOTOWM 40 rOprioBUH
(12515) mm.

YepT.14
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1 - peakLMOHHbIA COoCy; 2 - 3axurarollee YCTPOMCTBO; 3 - cOpocHom knanaH; 4 -
TEPMO3JIeKTpUYECKMI NpeobpasoBaTenb

YepT.14

4.12.1.2. 3axvratollee yCTPOWCTBO, BblpabaTbiBaloLIEe WCKPY MOLLHOCTbIO
(6+1) Ox 3a 1 c npu paspsgHOM NpomexyTke mexgy anektpogamu (51) mm.
OneKkTpoAbl  3aXuralolerocsi YCTPOWCTBA BbINOMHEHbl B Buge KOHyca W
pacnonoxeHbl B LlEHTpe NapoBO34YLLHOMO NPOCTPaHCTBA.

Mpumevanve - [na BewecTB, KOTOpble HE BOCMMAMEHSATCA OT WUCKPOBOIO
MUCTOYHMKa 3a)uraHus, MpUMEHSlOT  cnupanb W3  HUXPOMOBOW  MPOBOMOKM
anameTtpom 0,3 MM 1 armHor 300 MM; BHYTPEHHWI guameTp cnupamm (5+1) mm.
TemnepaTypa Hakanma cnuparm - 1000-1200°C, Bpemsa Bbixoga Ha pabouyio
Temneparypy - He 6onee 4 c.

412.1.3. TepmoanekTpuyeckne npeobpasoBatenm C  MakKCUMManbHbIM
OnameTpom paboyero crnasi He Gonee 1 MM Ans M3MepeHus TemnepaTtypbl
nccneayemon XMaKocTy 1 NapoBO3AYLLHOW CMECHU.

4.12.1.4. TepmocTar, obecneuunBatoLLmin pabo4yto TemnepaTypy ot MuHyc 50 oo
300°C.

4.12.1.5. YCTpONCTBO ANA NPOSYBKN PEaKLMOHHOTO COCyAa BO34YXOM.
4.12.2. [Todecomoska K ucrbimaHusim

4.12.2.1. YcTaHaBnMBaloT COOTBETCTBME MCCIIEQYEMOW XUOKOCTW NacnopTHbIM
AaHHbIM.

412.2.2. PaccuuTbiBaloT npeaBapuTenbHO — TemnepaTypHble  npeaenbl
pacnpocTpaHeHus nnameHu no opmMynam, NpuBe4eHHbIM B NPUINOXEHUN 6.

4.12.2.3. B 3aBMCMMOCTM OT pacHeTHbIX 3Ha4YeHU TemnepaTypHbIX Npenenos
BblIGMpatoT pabouyto TemnepaTtypy Ans TEpMOCTaTUPOBaHUA peakLMOHHOMo cocyaa
C uccrnegyemMon >kMOKOCTbto. [nsi nepBOro  uchbiTaHuss B TepMmocTare
yCTaHaBMMBaT TemnepaTtypy, KOTopas AormkHa ObiTb Npu onpeseneHnn HUKHEro
npegerna MeHbLUe €ro PacYETHOrO 3HAYEHUS UMK 3HAYEHWS TeMNepaTypbl BCMbILLKM
B 3aKpblTOM Turne Ha 5-10°C, a npu onpeneneHnn BepxHero npeaena - 6onbLue ero
pacyeTHoro 3Ha4eHns Ha 10-15°C.

4.12.2.4. B uuCTblii Cyxol peakUMOHHbIA cocyd noMew@aT (70+2) cm3
nccnegyemon XMaKkocTu. B ogHy 13 roprnoBuH YCTaHaBMMBAKOT MCKPOBOW UCTOYHMK
3aXUraHnsl, WCKPOBOW MPOMEXYTOK KOTOPOro [OIKEH HaxoguTbCs B LieHTpe
napoBO34yLLHOro MpocTpaHcTBa. Bo BTOpyld roprnoBuHYy YycTaHaBMMBaloT [ABa
TEepPMO3neKTpuieckmx npeobpasoBatens Takum obpasom, 4Tobbl pabouuin cnan
OJHOrO M3 HUX HAXOAMICA B LieHTpe Cros XXMAKOCTW, a paboynn cnam Apyroro - B
LleHTpe MapoBO34YLUHOTO NPOCTPaHCTBA. TpeTbsi roprioBuHa cny»mt ang cbpoca
n30bITOYHOrO AaBneHVs Yepes KranaH, mMacca KoToporo He 6onee 6 r. 3atem
peaKkLMOHHbBIN COCyA NMOMELLAIOT B TepMocTar.



4.12.2.5. MpurogHocTb npubopa Kk paboTe NpoBepsAlT Mo AoAeKaHy (YMCTOTOW
He meHee 99,9%), TemnepaTypHble Npeaernbl KOTOPOro paBHbI: HWHUIA (7915)°C,
BepxHui (11915)°C.

4.12.3. lNpoBegeHne ncnbiTaHui

4.12.3.1. Tpwn BbiGpaHHOW TemnepaType WCMNbITaHUsi PEeaKUWMOHHBIN Cocyd C
uccriegyemMor  XMOKOCTbKO  TepMocTatupyloT B TedeHne 12-15 mMuH  ang
YCTaHOBMEHNST TEPMOAMHAMUYECKOTO PaBHOBECUSI MeXAy XWOKOW W napoBOn
¢aszamu. [lpu 3TOM TemnepaTypbl >KMOKOW W napoBon a3  [AOMKHbI
cTabunmampoBaTbCs, a UX pa3HOCTb He AormkHa npesbiwaTth 1°C.

3a TemnepaTtypy UcnbITaHUA NPUHUMAIOT TemMnepaTypy xuakon dasbl.

4.12.3.2. TlpoBOAAT MCMbITaHME HA BOCMMAMEHEHWE, BKIOYas WCTOYHUK
3axuraHms Ha 1 c.

4.12.3.3. PesynbtaTtbl UCMbITaHWA Ha pacnpoCTpaHEHWe MraMeHn OLEeHUBaT
BM3yarbHO Ui C NMOMOLLbIO AaT4ymKa.

3a  BoOCMMamMeHeHve  MPUHMMAKT  PacnpoCTpaHeHWe  MraMeHn Mo
NapoBO3AYLLHOM CMECH OT MCTOYHMKA 3aXUraHNsA 40 BEPXHEN YacTu peakLMOHHOMo
cocyaa.

412.34. Ecrm npu nepBOM WUCMbITAHUM Ha BOCNSAMEHEHUEe Mosy4veH
oTpuuaTtenbHbIM - pesynsTar, TO Ccrefyllwee UCnbiTaHne npoBOAAT — npwu
Temneparype, yBenudeHHonm He 6oree yem Ha 5°C gna HwkHero npegena wm
yMeHbLLEHHON He 6onee YeM Ha 5°C onsa BepxHero npegena.

41235. Ecrnm npu nepBoM WCMbITAHUM Ha BOCMNSIAMEHEHUE MOMy4veH
NOMNOXUTENbHBLIA  pe3ynsTaT, TO Ccriedylolee UCMbiTaHWe NpoBOAST — npu
Temnepartype, YMeHbLUEHHOW He MeHee 4YeMm Ha 5°C ana HwkHero npegena wu
yBenu4eHHon He MeHee YeM Ha 5°C ansa BepxHero npeaena.

M3meHsas TemnepaTtypy uccnegyemom XMaKocTW, HaxXoO4aT ABa TakMX 3HAYeHus
Temnepartypbl ¢ pasHuuen He Gonee 2°C, npu OOHOM K3 KOTOPbIX NPOUCXOAUT
BOCMNMaMeEHEHWe, a Npy OPYrom - OTKas3.

4.12.3.6. lNocne kaxgoro uUcnbiTaHUss Ha BOCMIAaMEHEHNE He3aBUCUMMO OT ero
pe3ynbTaToB peaKLMOHHbIA COoCya NPoAyBaloT BO34YyXOM, obecrneymBas KpaTHOCTb
o6meHa Bo3yxa B MapOBO34YLLUHOM NPOCTPAHCTBE HE MEHEE TpexX.

4.12.3.7. Ecrnm nccnegyemasi XMaKOCTb U3MEHSIET CBOM M3MYeCKMe CBOWCTBA
WM BHELLHWI BUA, TO Nocreaytowme UcnbiTaHust He06X04MMO MPOBOANUTL C HOBLIM
ob6pasLom.

4.12.4. OueHka pesynbmamos

4.12.4.1. 3a TeMnepaTypHbI Npeden pacnpoCcTpaHEHUs MITaMEHN NMPUHUMAIOT
cpegHeapudMeTUYECKOE HE MEHee Tpex nap OonpeferieHvin Ha BocniaMeHeHue 1
0TKa3, NoryYeHHbIX Ha Tpex obpasLax nccrnegyemMomn X1oKoCcTu.

4.12.4.2. CxogumoCTb M BOCMPOM3BOAMMOCTb METOA4a Npu [OBEPUTENbHON
BepoATHOCTM 95% He AOMKHbI MPEeBbILLATh 3HAYEHUI, yKasdaHHbIX B Tabn.9.

Tabnmua 9
BewecTBO Jonyckaemble pacxoxaeHusi, °C
CXOAMMOCTb BOCMPOM3BOAMMOCTb
Xvmnyeckue opraHudeckue || 7 15
BellecTBa 1 HedprenpoayKThbl
TexHnyeckme cmecu nmi 9 20
peakLMOHHbIE MacChbl

4.12.4.3. YcnoBua 1 pe3ynbTaTbl UCMbITAHUA PErMCTPUPYIOT B NPOTOKOIE,
¢opma KOTOpOro npusegeHa B NpuUroxeHun 1.



4.12.5. TpebosaHus besonacHocmu

Mpnbop Ana onpegerneHMs TemnepaTypHbIX MPeAerioB pacnpocTpaHeHns
nrameHun crieqyeT ycTaHaBnMBaTh B BbITSXHOM Lukadpy. Pabovee mecTo onepaTtopa
OOIDKHO yOoBneTBopATh TpeboBaHmsaM anekTpobesonacHocTn no FOCT 12.1.019 u
caHuTapHo-MrmeHuyecknm Tpeéosanmam no FOCT 12.1.005.

4.13. MeToA 9KCNEepUMEHTarnbHOro onpegeneHnsi TemnepaTtypbl THeHUs TBepabIX
BeLLeCTB 1 MaTepuarsos

MeTop peanmsyetcsa npu Temnepatypax oT 25 go 600°C u He npyMeHUM Ans
UCMbITAHNA METanMYecKmx NOPOLLIKOB.

4.13.1. Annapamypa
[na onpegeneHvs Temnepatypbl TneHust npumerstoT npubop OTI, onncaHHbIN
B4.7.1.

4.13.2. [Tod2omoska K ucrbimaHusim

4.13.2.1. Ona ucnbitTanun rotoBat 10-15 obpasuoB uccrneqyemoro BellecTBa
(maTepuana) maccon (3,0+0,1) r. OBpasLbl SHEUCTLIX MaTepmarnoB OOIMKHbI UMETb
uunMHapudeckyto dopmy avametpom (45+1) mm; B obpasue AenalT CKBO3HOe
oTBepcTue gvameTpom (20+1) MM cO cmelleHnem OT ueHTpa Ha (3,5+0,2) mm ans
BBOJA roperku.

[neHoyHble 1 nNMCTOBbIE MaTepuarnsl HabupatoT B CTOnky Avametpom (45+1)
MM, HaknagbiBas Crov opyr Ha Apyra 4O AOCTUXEHWUS YKazaHHOW Macchbl.

4.13.2.2. Tepen vcnbiTaHnem 06pasubl KOHOAULMOHUPYIOT B COOTBETCTBUU C
TpeboBaHusimm [OCT 12423 vnun TEXHUYECKMX YCrOBUIA Ha MaTtepuan. O6pasubl
OOMKHbI  XapaKkTepu3oBaTb CpedHVMe CBOWCTBA UCCMeAyemMoro BellecTBa
(maTtepuana).

413.2.3. B 3aBucumoctM OT obbema obGpasua onpedenstoT C MOMOLbIO
WabnoHOB M (OMKCUPYIOT MOSIOXKEHNE KOHTEHepa BHYTPW KaMepbl M pacCcTOsHWE
MeXIy ra3oBOW roperko 1 NoBEpXHOCTbIo obpasLa.

4.13.2.4. Ta3oByto ropernky B JaHHOM MeTOo4e UCMONb3YT Kak MarucTpans And
NPVHYAUTENBHON Nodayun Bo3ayxa Ha obpasel. [lna 3Toro He06xoaUMO BKMKOUMTH

MUKpPOKOMMpeccop, obecneymsatomii pacxog sozgyxa 0,7 n-MuH-1 1 NonHocTbIo
OTKpPbITb BEHTUIMb pacxoa Bo3ayxa.

4.13.3. lNposedeHue ucrisimaHuli

4.13.3.1. HarpeBaloT peakuMOHHYO Kamepy [0 TemnepaTypbl Havana
pasnoxeHuns nccnegyemMoro Bellectsa (Matepuana) unm go 300°C.

4.13.3.2. 3BnekaloT U3 peakUMOHHON Kamepbl AepxaTenb C KOHTelHepoMm. 3a
BpemMs He 6Gonee 15 ¢ nomew@woT obpasel B KOHTEMHEP M BBOAST €ro B
peakLMOoHHYH0 kamepy. OnycKaloT BHYTPb peakLMOHHOW Kamepbl roperky.

4.13.3.3. Ecrm npu Temnepatype uUcnbiTaHWs obpasel TreeT (Habniogaercs
cBeveHue) boree 5 ¢, TO WCMbITaHWe NPEKpaLlalT, KOHTEWHEP W3BMEKalT M3
Kamepbl 1 0cBOOOXOAIOT OT NPOAYKTOB TreHus. Criegytollee UCMNbITaHe C HOBbIM
06pa3L, oM NPOBOAAT NPU MeHbLLEN TemnepaType (Hanpumep, Ha 50°C MeHbLue).

Ecrm B TeveHne 20 muH obpasel He TrneeT, MCMblTaHWe npekpawawT 1 B
nNpoToKONe OTMeYarT oTka3. MeTogom nocnefoBaTerbHbIX — NPUOIIKEHWI
OnpeaensioT MUHMMarnbHyl0 TemnepaTtypy, Npyu KOTOPOW 3a BpeMs BbIASPXKU B
neun He 6onee 20 MyH HabrogaeTcst TneHne obpasua, a nNpu Temneparype Ha
10°C MeHbLUe TreHne OTCYTCTBYET.

4.13.4. OyeHka pe3ynbmamos

413.41. 3a TemnepaTypy TIreHUss MPUHMMAKOT cpedHeapudmMmeTnyeckoe
3Ha4eHvie ABYX TemMnepartyp, oTnmyatopmxcs He 6onee yem Ha 10°C, npy ogHOM 13
KOTOpbIX HabrojaeTcsi TrneHne Tpex obpasuoB, a npu Apyrom - Tpu OTKasa.
Mony4yeHHOe 3HayeHue TemnepaTypbl OKPYMSOT C TOYHOCTLIO Ao 5°C.

4.13.4.2. CxogumocTb MeToda npwu JoBepuTenbHon BeposaTHOcTM 95% He
AomkHa npesbiwatb 7°C.

4.13.4.3. BocnponssoanmocTb MeTofa npu AoBeputensHon BeposTHocTU 95%
He gosrkHa npesbiwatb 20°C.

4.13.4.4. YcnoBua n pesynbTaTtbl UCMbITAHUA PErMCTPUpPYOT B MNPOTOKOJE,
dopma KOTOpOro NpuBeLeHa B NpuroxxeHun 1.
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4.13.5. TpebosaHus 6ezonacHocmu

Mpubop ana onpepeneHus TemnepaTtypbl THEHUs criedyeT ycTaHaBiMBaTb B
BbITS)KHOM  Lkadpy. Paboyee MecTo onepaTopa [OMKHO — YAOBMETBOPSTH
TpeboBaHusMm  anekTpobesonacHoctTy noOCT 12.1.019 w caHuTapHo-
rrmeHndecknm TpedosaHusam no FOCT 12.1.005.

4.14. MeToa 3KCMEPUMMEHTANbLHOIO OMpPeAEerieHnss KUCIIOPOAHOMO MHAEKCca
nracTtmacc
MeTog npvMeHMM [OnS UCMbITAHWMSA MracTMacc, B TOM 4uCIie SAYEUCTbIX

NNoTHOCTbI0 He MeHee 100 kr-m—3, a Takxe nracTMacc B BuAE MNNEHOK U NIMCTOB
TonwwHon He 6onee 10,5 MM, 3a UCKMIOYEHNEM MaTepuanoB C GOnMbLLOW yCaaKon
npw BbICOKUX TEMMNepaTypax.

MeTon nNpUMEHSIOT B CepTUMKAUMOHHBLIX M apbuTpaxHbix Uensx ans
CPaBHUTENBHOM OLIEHKM FOPHOYECTU NMacTMacc B OnpeferneHHbIX KOHTPONMpYeMbIX
YCIOBUSIX.

Mpn paspaboTke nnacTMacc MOHWXEHHOW  TFOPKOYECTU  JOMNycKaeTcs
Mcnonb3oBaTh METOo[, onpeneneHns KnucnopogHoro nHaekca no FOCT 21793.

4.14.1. Annapamypa
YcTaHoBKa AN onpefeneHns KUCMopoaHoro uHaekca (4ept.15) BknovyaeT B
cebs crenytoLme SMeMEHTI.

YepT.15
N,
H
%

1 - BEHTWUMb NpeaBapuUTEnbHON PEryNMPOBKY; 2 - BEHTUIMb TOYHOW perynmpoBku; 3 -
cMecuTenb; 4 - pacxogoMep; 5 - peakuuoHHas kamepa; 6 - aepxatens obpasua; 7 -
KUCIOPOAHbIV aHanmM3aTop

YepT.15

4.14.1.1. PeakuuoHHass Kkamepa, npencTaBnsowas coboli TepMOCTOMKYHO
npo3payHyto Tpyby BHYTPEHHUM AnaMeTpoM He MeHee 70 MM 1 BbICOTON HEe MeHee
450 MM, yCcTaHOBMEHHasi BEPTMKarbHO Ha OCHOBaHWM.

Ha pgHO Kkamepbl MOHTUPYHOT NpUCMNOCODNeHWe Ans  paBHOMEPHOro
pacnpeneneHvsi rasoBoi CMECH, COCTOsILLee, Hanpumep, M3 CTEKMSAHHBbIX WM
MeTarnM4yecKux LapukoB gmMametTpomM 3-5 MM, MOMeLLEHHbIX crioem BbicoTon 80-
100 Mmm.

4.14.1.2. [epxaTens obpasua Ana 3aKkpenneHus ero B BepTUKanbHOM
noroxxeHun B Tpybe. PekomeHOyeTCs NPUMEHsTb: ANS JXeCTKMX ob6pasuos -
MarneHbKkue Kneww, 3akpennsiowme obpasel, Ha paccTosHuM He MeHee 15 mMm oT
CamMOW HWKHEN ropswen Todku obpasua; Ans rmbkux obpas3uoB - pamky,
MapKMpoBaHHyto cornacHo 4.14.2.3 (4epT.16).

YepT.16
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YepT.16

Bce petann pepxatenst He OOMKHbI MMETb OCTPbIX KPOMOK ANs FlyyLuero
obTekaHUs! ra3oBbIM MOTOKOM.

4.14.1.3. MeTannnyeckoe nNpPOBOSIOMHOE CUTO pa3mepom syenkm 1,0-1,6 mMm,
NOMELLIEHHOE Haf LWapukamu ANs yraBnMBaHUsi NagaroLmx 4acTumy,.

4.14.1.4. BannoHbl ¢ razaoobpa3HbIMM KUCIIOPOAOM U a30TOM (4MCTOTa KOTOPbIX
pomkHa 6biTb He MeHee 98%) MM C OYMLLEHHBIM BO3[YXOM MPU KOHLEHTpauum
kucnopoga 20,9% o6.

Ecrm pesynbraTtbl UCMbITAHUA 3aBUCSAT OT BRAXHOCTW ra3oB, TO BIAXHOCTb
KaXkgoro rasa He gorpkHa npesblwaTb 0,1% macc.

4.14.1.5. Cnctema CMeLMBaHMA M PEryNIMPOBKN ras3oB neped NocTynneHnem B
PEeaKLMOHHYI0 Kamepy, MNO3BONSALWAA M3MEHATb KOHLEHTpauul Kucropoga ¢
warom He 6onee 0,2% 06.

4.14.1.6. CpeactBa M3MeEPEHUs M KOHTPOMS KOHLEHTpauun Kucropoga B
rasoBov cMecu ¢ norpeluHocTbio He 6onee 0,5% 06. 1 perynpoBKy KOHLIEHTpaLmm
¢ norpeLuHocTbio £0,1% 06.

PekomeHayeTcs MpuMEHATbL: WronbvaTble KranaHbl Ha MMHWAX OTAEeNbHbIX
rasoB M CMeCV rasoB; MapaMarHWTHbLIA KWUCIOPOAHLIA  aHanu3aTtop And
HernpepbiBHOTO  oTbopa npobbl  CMecW;  rpagyvpoBaHHble  pacxodoMepbl
(poTameTpebl); rpagynpoBaHHbIe AnadparmMbl ¢ MaHOMETPaMM.

4.14.1.7. V\ICTOMHUK 3axuraHus (Hanpumep, ropernka ¢ AnaMeTpoM HakOHEeYHMKa
(2+1) mm), obecneyvBaloLMiA Ha NponaHe BbICOTY Nramexu (16+4) mm n csobogHo
BXOOSALLMIA B KaMepy Yepe3 BEPXHUIA OTKPbITLIN KOHELL.

4.14.1.8. CekyHaOMEp C MOrPELLUHOCTLH M3MepeHus He Goree 1 c.

4.14.1.9. TlpucnocobneHne AnNA yganeHuss caxwu, AbiMa W Tenna,
obecneymBarolLiee OCTATOMHOE OTCacbiBaHMe 6e3 M3MEeHeHWst MoToKa rasoB B
KOMOHKE 1 ee Temneparypbl.

4.14.1.10. MNMpoBepKy NpaBUIIbHOCTN PaboThbl YCTAHOBKM KOHTPONMMPYIOT Kaxable
6 Mec, a Takke Mocne ArUTENbHOW €€ OCTaHOBKM WM Mpy  MOMyYeHun
COMHUTENbHBIX pe3ynbTaTtoB. MepeyeHb cTaHOAPTHLIX MaTepuarnoB Ans NpoBepKU
yCTaHOBKM NpuBeaeH B Tabn.10.
Tabnumua 10

CTaHgapTHbI MaTepuan KucnopogHein nHoekc B % 06. ans BapuaHTta
3aXUraHus




MonmnponuneH Or 183 po 190 (Ot 177 po 18,2
MenamuH-dopmanbaerig " 410 " 436 || " 396 " 42,5
MonnveTunmeTtakpunar " 17,3 " 18,1 | " 172 " 18,0
(TonwwHon 3 mm)
MonmmeTtunveTakpunat " 179 * 19,0 || " 175 " 18,5
(TonwwHon 10 mm)
deHonbHaa neHa (Tonuwy [ " 391 " 40,7 || " 396 " 40,9
Hor 10,5 mm)
MBX-nneHka TOnwMHON - " 224 " 23,6
0,02 mm
4.14.2. [Todzomoeka obpa3uyo8
414.21. Ona ucnbiTaHus NpUMEHstOT He MeHee 15 o6GpasuoB. Pasmepsbl
06pa3LoB AOMmkHbI COOTBETCTBOBATb YKasaHHbIM B Tabn.11.
Tabrmua 11
Twn Pa3mep o6pasua, mm Tun matepuana
obpasua
OnvHa WwpuHa || TonwmHa
1 Ot 80 mo||10,0+0,5 |4,00£0,25 || MaTtepuanbl, obrapatowme
150 cTabunbHom hopmon
2 10,0+£0,5 Ayenctole matepuarnsi
3 0o 10,5 JlnctoBble 7] NMAeHOYHblE
mMaTepuansi
4 Ot 70 pol 6,5+0,5 3,00+0,25 || Matepwuarnl, obnapatoLme
150 ctabunbHoM  dpopmon,  urm
rmMcToBble  MaTepuansl  Ans
ANEKTPOTEXHNYECKMX YCTPONUCTB
5 140,0+0,5 |[52,0+£0,5 ||Oo 10,5 [MBKMe NUCTbI U NNEHKN
MprmeyvaHve - Pe3ynbTaTthl, NonyveHHble Ha obpasLax pa3nMyHbIX pa3Mepos,
HEeconocTaBUMbI.

4.14.2.2. Kpasa 06pasL 0B AOIMKHbI ObITb FMagKumum.



4.14.2.3. Ha obpasLbl HaHOCAT MOMepeyYHble MMHUKM (METKW) Ha OBE CMEXHble
CTOpOHBI. [Nepen ncnbiTaHMeM METKU JOIMkHbI ObITb CYXUMM.

Ha obpasubl TunoB 1-4 HaHOCAT MeTKM Ha pacctosiHum 50 MM OT KoHUa
o6pasua, BCTynatoLLero B KOHTAKT C UCTOMHUKOM 3aXXUraHusl, B criydae BapuaHta A
1 Ha paccTosHun 10 1 60 MM B crydae BapuaHTa b 3axwraHus.

Ona obpa3uyoB Tuna 5 MeTKM HaHOCAT Ha Aepxartenb obpasua (Mnu/m Ha
o6paseL) Ha paccTosHum 20 1 100 MM OT BEPXHEro Kpasi.

4.14.2.4. B cny4ae aHM30TPOMHbIX MaTepuarnoB 3anMUCbiBalOT PAcMonoXeHe u
opueHTauuio 06pasL 0B B 3aBUCMMOCTH OT OCEN aHM3OTPOMUK.

4.14.3. lNposedeHue ucrisimaHuli

414.3.1. Ecrm HeT [pyrMx YykasaHui, obpasubl nepen  UCMbITaHWEM
KOHOULIMOHUPYIOT He MeHee 88 4 B cTaHgapTHom atmocdepe 23/50 no [OCT
12423.

4.14.3.2. Bpems mexay M3roTOBMEHWEM UCCMEAYEMOro mMatepvana v Hayarom
MCNbITaHNSI OOMKHO ObITh HE MeHee 72 u.

4.14.3.3. VicnbiTaHus npoBogAT npu Temnepartype (23+2)°C.
4.14.3.4. B cnyyae HeobxoanMoCTy annapaTtypy kanmopytoT corriacHo n.14.1.10.

4.14.3.5. HavanbHyo KOHUEHTpaunio kucnopoga BbIOMpaloT Ha OCHOBE OMbITa
paboTbl C maTtepuanamu, aHanorMyHblMM uccnegyemomy. B npoTueHOM crnydvae
OOVH U3 TMPUrOTOBMEHHbIX 00pa3LOB CxWraloT Ha Bo3dyxe W HabnopalT 3a
ropeHueM. Y CTaHaBNMBaKT HayvasibHYK KOHLEHTpauuto kucnopoga: okosno 18% o06.,
ecnm obpasey roput ObICTPO; okoro 21% 06., ecnm obpasey, ropuT MeaieHHo UM
HEeyCcTON4MBO; He MeHee 25% 06., ecrm obpasel, 3aTyxaerT.

4.14.3.6. ObpaseL 3aKkpennsioT B BEPTUKaNbHOM MOMOXEHUM B AepxaTerne B
LleHTpe KOJOHKM TakK, YTobbl BEpXHUI Kpal obpa3ua Haxoguncs Ha pacCTOSAHUN He
meHee 100 MM OT BEPXHEro Kpasi KOTOHKW.

4.14.3.7. Mpubopbl 4nst M3MepeHust [aBIeHNs U pacxofa ra3oB perynmpyroT Tak,
4TOObI ra3oBbIA MOTOK B KOMOHKE Mpu TemnepaTtype (23+2)°C c 3agaHHON

KOHLEHTpaL et Kucrnopoda uMen ckopocTb (40+10) mm-c-1.

4.14.3.8. Cnctemy npopyealoT rasoBon cmecbido He MeHee 30 c nepen
UCMbITAHVEM W MOAAEPXKMBAIOT KOHLEHTPALMIO KMCHOpoAa MOCTOSIHHOM [0 KoHua
MCMbITaHWS.

4.14.3.9. 3axuraHve obpa3LoB NpoBOAAT B 3aBMCMMOCTU OT Tuna obpasLoB no
OLHOMY 13 Crie4yHOLLMX BapNaHTOB.

BapwuaHnT A (ons o6pasuos Tvna 1-4).

[MoaBoaAsT camyto HMXKHIO YacTb NAMEHW FOPErKX K BEPXHEN ropu3OHTanbHoM
NoBepxHOCTM obpasua, MeAnieHHo nepemellasl Tak, YToObl Nramsi MOKpbIBANo ee
NMOMHOCTBID M HEe KacasnoCb BepTMKarbHbIX MOBEPXHOCTEN WM rpaHen obpasua.
[OnMTenbHOCTbL BO3OENCTBMA NiiameHn Ha obpasey coctaenset 30 ¢ C KOPOTKMMU
nepepbiBaMn 4epe3 kaxable 5 c. OOpasel cuyMTaldT BOCMIAMEHEHHbIM, €CI
nocrie oTBoAa ropesku Yyepes 5 ¢ BCs ero BEpXHsisi YaCTb FrOpuT.

BapuaHTt B (ana obpasuos Tuna 5).

HakrnoHsalT 1M noaBOAST roperky Tak, 4ToObl BbiCOKOTEMMepaTypHas 30Ha
NnnamMeHn MoKpbifia BEPXHIO U BepTMKanbHbIe MOBEPXHOCTWM obpasua no AnvHe
oKoJ1o 6 MM. [InuTensHOCTb BO3AENCTBUS NiiaMeHn Ha obpasel, cocTaensieT 30 ¢ ¢
KOPOTKMMMK MepepbiBamMn Yepe3 Kaxable 5 ¢ unM 4O MOMEHTa, Korda ropeHue
[OXOAWT 0 BEPXHEN METKUN Ha paMKe.

4.14.3.10. TMocne BocnnameHeHus oOpasua BKYAKT CEKYHOOMEP WU
HabrnoatoT 3a pacnpocTpaHeHNeM ropeHust.

4.14.3.11. Ecnu ropeHne npekpaiiaeTcs n He Bo3obOHoBNseTcs B TedeHne 1 c,
TO, BbIK/IOYUB CEKYHAOMEpP, OnpedendlT BpeMs [OpeHus W U3MepsoT
MaKCUMarbHyt0 ANMHY CropesLUen YacTn obpasLa.

Ecrm xots 6bl OoguH M3 yKa3aHHbIX MokasaTenen ropeHnss obpasua
NpeBOCXOAMT MpvBedeHHble B Tabn.12 kputepun, TO pe3ynbTaT WCMbITaHWS
3anucbiBaloT kak X. B MpoTMBHOM crydae pesynbTaT UCTbITaHUsA 3anuchiBaloT Kak
0.

Tabnuua 12
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Twn BapwuaHnt Kputepumn
obpasua || 3axuraHus
Bpewms ropeHus nocrne | [nvHa cropeslleri 4acTtu
3a)uraHus, ¢ obpasua, MM
1 A 180 50 oT BepxHero Topua
obpasua
2
3 180 50 Hwxke BEpXHEN METKM
4
5 b 180 80 Hwxe BepxHel MeTkM (Ha
pamke)

4.14.312. Tlo xogy wWCMbITaHUA OTMEYalT MNPOLECChl, COMpoBOXaaloLLme
ropeHvie, Takne Kak, Hanpumep, nageHve 4actuy, obyrmvBaHvue, HepaBHOMEPHOE
ropeHue, TneHve.

4.14.3.13. Tacat u BblHMMaKT o0pasel M3 peakuMoHHOW Kamepbl. [ns
MCMbITaHNA cregyoLero obpasua oxnaxgarT kamepy Ao (23+2)°C nnm MOHTUPYOT
OPYrylo, MEIOLLYyt0 3Ty Temneparypy.

B cnyyae Heo6X0QUMOCTU OYMLLIAIOT NMOBEPXHOCTM FOPESIKU U Kamepbl, CUTO 1
npucnocobneHve st paBHOMEPHOTO pacnpenernieHusi ra3oBo CMecHm.

4.14.3.14. Tpn ncnbiTaHuM nocrniegytowero obpasua BbIGUpaT KOHLEHTpaLuo
Kucropoga Takmum obpasom, 4To:

YMEHbLUAT KOHLIEHTPaUUo Kucrnopoda, ecnv Ans npegbigylwlero obpasua
3anucaH X, unm

YBENMYMBAIOT KOHLLEHTPALMIO KMCopoaa, ecrnm 3anmcaH 0.

4.14.3.15. [na onpedeneHus npeaBapuUTEnbHOM KOHLEHTpauumM Kucriopoaa
NOBTOPSAIOT 3Tanbl, ykasaHHble B 4.14.3.6-4.14.3.14, Npou3BOMbHO M3MEHSAS NpU
3TOM  KOHLUEHTpauuio  Kucrnopoga A0 MOMyYeHuss napbl  KOHLEHTpauui,
oTnMyarowmxca Apyr ot gpyra He 6onee yem Ha 1% , Mpy OOQHOM U3 KOTOPbIX
nonyyeH pesynetat X. A3 31O napbl BbIOMPAOT KOHLEHTpaLmMo, And KOTopoun
nony4yeH pesynbtart 0.

Mprmeyvanns:

1. HeobGsizaTenbHo nonyunTb 3Ty Napy  KOHUEHTpauuii B [ABYX
nocnefoBaTenbHbIX ONPEaerneHusX.

2. KoHueHTpauus kucrnopoga, Ans KOTOpoW 3anucaH X, AomkHa npeBbilaTh
KOHLIeHTpaLuo, AN KoTopoii 3anucaH 0.

4.14.3.16. UcnbiTbiBaloT oauH obpasel, MOBTOpPAA 3Tanbl, YKasaHHble B
4.14.3.6-4.14.3.13, npu onpegeneHHoi no 4.14.3.15 BenuuMHe KOHLEHTpaLuu
Kucropoga v 3anvcbiBatoT pesyrnbTar.

4.14.3.17. 3aTeM, BbIOUpas U3MEHEHUS1 KOHLLEHTPaLMIA kucrnopoda (& ), paBHble
0,2% 06., ncnbiTbiBatoT psig 0bpasLioB, NOBTOPSA 3Tanbl, ykasaHHble B 4.14.3.6-
4.14.3.14, 0o nony4yeHus NepBoro pesynsraTa, NPOTUBOMOSIOXKHOMO NOMy4YeHHOMY B
4.14.3.16.

4.14.3.18. NcnbiTbiBalOT elwe 4eTbipe obpasua cornacHo 4.14.3.6-4.14.3.14,

noaaepxvBas npu aToM & = 0,2% 06. 1 3anucbiBas KOHLLEHTPaLUK Kucropoda u
pesynbTaThl. 3anMcbiBaloT KOHLEHTpaLMIO KUCTopoaa Afa nocneaHero obpasua (

Cx) M BbIYNUCNAKOT BENUYMHY KUCJIOPOAHOIo nHaeKca.

4.14 4. OyeHka pe3ynibmamos

4.14.4.1. KncropoaHbii nHaekc ( £ ) B % 06. BLIYMCAOT Mo copmyne

KH=C, +Xd, (10)



rae ', - KOHeYHOoe 3HayeHne KOHLEeHTpaLMM Kucropoaa, onpeerieHHoe CorfacHo
4.14.3.18, okpyrneHHoe A0 AeCATUYHOro 3Haka, % 006.;

d - pasHuLa Mexay 3Ha4YeHVMSIMU KOHLEHTpauuu Kucriopoaa, onpeferieHHas
cornacHo 4.14.3.16-4.14.3.17, % 06.;

& - koahdmuMneHT, onpedensieMblin 3 Tabn.13 cornacHo 4.14.4.2.

KucropogHell  MHOEKC OKpYrmsitoT [0  OECATUYMHOTO 3Haka B CTOPOHY
YMEHbLLEHWS.

4.14.4.2. KoacbdmumeHT K 1 ero matemaTtMyeckmin 3Hak onpegensoT u3 Tabn.13
cnegywoummM obpasom: ecrm Ans ucnbityemoro no 4.14.3.16 obpasua nonyyeH
otBeT 0 un cormacHo 4.14.3.17 npoTvBONoOnoOXHbIN oTBeT O6yner X, 3 rpadbl 2
Tabn.13 BbIOVPalOT CTPOKY, AN KOTOPOW MOCINeHMNE YETbIPEe CUMBONA UAEHTUYHBI
oTBeTaMm, nonyyeHHoiM no 4.14.3.18. KoadpdmumneHT K 1 ero 3Hak onpegensoT Ha
nepeceyeHnn JaHHON CTPOKM N ogHoM u3 rpad 2-5, Anst KOTOPOWM YNCIIO CUMBOJIOB
0 B cTpoke a cooTBeTcTBYeT umucrly orBeToB 0, noryyeHHbix no 4.14.3.16 wn
4.14.3.17; ecrm gna ucnbityemoro no 4.14.3.16 o6pasua nonydeH otBeT X 1
cornacHo 4.14.3.17 npoTuBononoxHbli otBeT Oyaetr 0, u3 rpacbl 6 Tabn.13
BbIGMpaOT CTPOKY, QA5 KOTOpPOM nocredHue YeTbipe CUMBOMA WOEHTUYHbI
orBeTam, nonyveHHeiM no  4.14.3.18. KoadxpuumeHT K onpegensioT  Ha
nepeceveHn JaHHOW CTPOKM M OOHOW 13 rpad 2-5, ANt KOTOPOW YMCIO CUMBOJIOB
X B CTpoke 6 COOTBETCTBYET 4uCry OTBETOB X, nonydeHHblx Mo 4.14.3.16 wn
4.14.3.17.

Tabnumua 13
OTBeTbl 3HayeHna K ans nepBbiX MCNbITAHUA MO
nocneaHnx 4.14.3.16 n4.14.3.17
5 obpasuoB
no 4.14.3.18 (@0 00 000 0000
1 2 3 4 5 6
1. X0000 -0,55 -0,55 -0,55 -0,55 OXXXX
2. X000X -1,25 -1,25 -1,25 -1,25 0XXX0
3. X00X0 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. XOX0X -0,50 -0,46 -0,45 -0,45 0X0X0
7. XOXX0 1,17 1,24 1,25 1,25 0X00X
8. XOXXX 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. XX0X0 0,83 0,94 0,95 0,95 00X0X




12. XX0OXX 0,30 0,46 0,50 0,50 00X00
13. XXX00 0,50 0,65 0,68 0,68 000XX
14. XXX0X -0,04 0,19 0,24 0,25 000X0
15. XXXX0 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 OTBeTbl  AnA
nocnegHux 5

3HaueHus [-K] ans nepebiX UCMbITaHUNA obpasuoB Mo
no 4.14.3.16 n 4.14.3.17 4.14.3.18

4.14.4.3. 3a pesynbrtar MCNbITAHUS MPUHMMAIOT 3HAYEeHWEe KUCIIOPOZHOMo
nHOekca, onpegeneHHoro no 4.14.4.1, ecnu CTaHOapTHOE  OTKIIOHEHWEe
YA,0BMETBOPSET COOTHOLLIEHMIO

2035 <d <326, (11)

rge g - OueHKa CTaHOapTHOro OTKIOHEeHUA KOHUEeHTpauun Kucrnopoaa,
BblUMCnIgeMas a4 nocrnegHux WecTu NCNbITaHU No cbopmyne

T

2

P |

n (1, —sz]u’s

: (12)

rae V; - nocregoBateribHble 3HAYEHUS KOHLLEHTPpaumMn KUCIopoaa, noslyvYeHHble B
NOCIEAHUX LLECTU UCMbITAHUSIX; X =1 .

Doz
Ecrm ycrnoeue HepaBeHcTBa (11) He BbINonHsAeTca U ¢ < Ecr, TO MOBTOPSIOT

UcnbiTaHna C yBeJIMYEHHbIM 3HaYeHunem d po Tex nop, noka He BbINONHUTCA

35
ycrosne (11). Ecmm & >50’ TO MOBTOPAT MUCMbITAHUSA C YMEHbLUEHHbIM

3HayeHvem & [0 Tex nop, noka He BbiMonHWUTCs ycrosue (11) (Mpn aTom & He
DOmkHO ObITb MeHee 0,2% 06.).

4.14.44. CxogumocTb MeTofa npu JoBepuTernbHon BeposaTHocTM 95% He
porpkHa npeblwatb 0,5% 06.

4.14.4.5. BocnponsBoanMocTb MeToAa Npv AOBepUTEnbHONM BeposTHOCTU 95%
He forpkHa npesbiwatb 1,4% 06.

4.14.4.6. Ycnosua un pesynbTaTbl UCNbITAHUA PErMCTPUPYIOT B MPOTOKOMe,
opma KOTOporo NpuBeLeHa B NpuroxexHun 1.

4.14.5. TpebosaHusi 6ezonacHocmu

YCTaHOBKY Ans onpefeneHns KUCNOPOAHOro MHAeKca crnefayeT rnomellatb B
BbITSDKHOM WKacp wnM  nog  BbITSHKHOM  30HT, obecnevvBalolLMn  yaoarneHue
rasoobpasHbiXx MpoOAYKTOB ropeHns 6e3 M3MeHeHUss CKOPOCTU MOTOKa B
peakLMoHHON kamepe. Paboyee mecTo onepatopa [OMKHO YOOBMNETBOPATH
CaHuTapHo-riMrneHnyeckum Tpebosarmsam no FOCT 12.1.005.

4.15. MeToa 3KCMEPMMEHTANbHOTO ONpeAeneHuss CNOCOOHOCTU B3pbIBATLCS U
ropetb MNpu B3aMMOAEWCTBUM C BOAOW, KUCMOPOAOM BO34yxa W  Opyrumu
BELLEeCTBaAMM
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4.15.1. Annapamypa

AnnapaTypa, npuMeHsemass [Ans  OnpederneHvs CrnocoGHOCTM  BELUECTB
B3pbIBaTLCH W rOPEThb NpY B3aUMOLENCTBUN C BOAOW, KUCIOPOAOM BO3Ayxa U Apyr
C Apyrom BKIoyaeT B ceba cneaytolme aneMeHThI.

4.15.1.1. TepmocTaT (9NEKTPUYECKNIA CYLLMMbHBIN LKad) BMECTUMOCTbIO HE

MeHee 2 AM3 C TEepMOPErynsaTopoM, MO3BONSAOLMM MOAAEPXVBATL MOCTOSAHHYIO
Temnepatypy pabouyer 30Hbl B gumanasoHe 25-100°C ¢ norpelwHocTblo He Gonee
1°C.

4.15.1.2. TepmoanekTpuyeckune npeobpasoBaTeny cpeaHEeNHEPLIMOHHbIE.

4.15.1.3. PeakuuoHHble cocyabl W3  KOPPO3MOHHOCTOMKOrO marepuana
(Hanpumep, dapdopoBble TUrMM AuameTpom 50 Mm).

4.15.2. MposedeHue ucribimaHuli

4.15.2.1. YcTaHaBnMBatoT COOTBETCTBUE UCCreayeMblX BELECTB NacrnopTHbIM
[ aHHbIM.

4.15.2.2. MNpepBapuTenbHbie UCTbITaHMS BELLECTB Ha CNMOCOOHOCTL B3pbiBaThCA
1 ropeTb Npy B3aWMOAEMCTBUM APYr C APYrOM MPOBOAAT MyTEM KOHTaKTa Kanmw,
KpuCTanmmka unm HebonbLLOro KoNMMYecTBa NOpOoLLKOOOPa3HOro BELLECTBA C TaKMM
Xe KOMMYecTBOM [pyroro BeLlecTBa MMM nogayert HeCKOSfbKWUX Kanernb OAHOro

BellecTBa Ha U3bbIToYHOE KormyecTBo (Ao 1 cm3 ) gpyroro BellecTsa.
Ecrm npu STOM NpoOMCXOAWT 3HEPrYHOoe B3auUMOOencTBue (B3pbiB WUnu
CaMOBOCITaMeHeH1e) BELLECTB, TO TakMe BeLLecTBa ABNAITCA HECOBMECTUMbIMM.

4.15.2.3. Ecrm npu KOHTakTe MarblX KOMMYECTB BELUECTB HE MNPOUCXOOUT
aKTUBHOTO B3aMMOAEWCTBMS, TO B MOCMEAYOWMX WCMLITAHWAX WCCreaytoT
OBYXKOMMOHEHTHbIE CMECU UCMbITYEMbIX BelwecTB B cooTHoweHun 10:10, 2:18 un

18:2 cm3 (06WWM 06bemom 20 cM3 ).

41524, OG6pa3ybl unccrnegyeMbiX BeLEeCTB MOMELAT B  OTAEMbHbIE
peaKkLMOHHbIE COCYAbl, YCTaHaBMMBAIOT MX B TEPMOCTAT C 3a4aHHON TeMnepaTypon
ucnblTaHns 1 BblgepxvBaloT B TeveHve (40+10) MuH [0  BblpaBHMBaHWA
Temnepartyp uccrnegyembix BelecTB U paboyein 30Hbl TepMocTaTa (oueHMBaeTcs
no rnokasaHusM TepMO3MEeKTPUYEeCKnx npeobpas3oBaTteneni: ABa W3 KOTOPbIX
M3MEpSIT TemnepaTypbl B LieHTpe 06pa3uoB uccnegyemblX BELECTB, TPETUA -
Temnepatypy paboyen 30HbI TepMocTaTa).

4.15.2.5. 3a Temneparypy ncnbiTaHuA nNpuHUMaloT nokasaHus
TEepMO3neKTpuieckoro npeobpasoBaTtens, U3MepsitoLlero temnepatypy pabouen
30HbI TEPMOCTATA.

4.15.2.6. lMocne BblpaBHVMBaHWA Temnepatyp o06pa3uoB M paboyer 30HbI
TepMocTaTa, pa3HuLa Mexay KOTOpbIMU He JoipkHa npeBbiwaTth 3°C, cMewmBaoT
uccrneayemble BELLECTBA B OOHOM M3 peaKLMOHHbIX COCY0B.

4.15.2.7. VcnbiTaHne BELUECTB Ha CMOCOOHOCTb B3pPbIBATbCA U TOPETb MNpU
B3anMOZENCTBUN APYr C APYrOM ANMTCHA HE MeHee 2 4.

4.15.2.8. [Ina kaxgoh cCMecu NPOBOASAT MO TPWU UCMbITAHUSI NPU Kaxdow u3
Temneparyp: 25, 50 n 100°C.

TemnepaTypa ucnblTaHNa He AOMmkHa OblTb paBHOM TemnepaTtype M3MeHeHUst
arperaTHOro COCTOSHUS BeELLeCTBa.

4.15.3. OyeHka pe3ynbmamos

415.3.1. Ecrm 3a Bpemsi He MeHee 2 4 Temnepatypa CMecuM B Kaxaom
UCMbITAHUM yBEMUUUTCS He 6Gornee 4yem Ha 5°C, TO BewecTBa cuuTaroT
COBMECTMMbIMM C TOYKM 3PEHUSI MOXapHOW 6e3onacHOCTU U AOMycKaeTCst WX
COBMECTHOE XpaHEHME.

4.15.3.2. Ecrm TemnepaTypa CMecu TBepAablX BelecTB XoTs Obl B O4HOM
ucnbiTaHnM yBenuuutca 6onee yem Ha 5°C, TO ANs OKOHYaTENbHOrO BbiBOAA O
COBMECTMMOCTU BELLECTB OMPEeAensaT YCroBUS TEMMOBOrO CaMOBO3rOpaHust
[ aHHOWM CMecH.

B cnyyae BbiSIBNeHUss CMOCOOHOCTM OaHHOM CMEeCcuM K  TenroBoOMy
CaMOBO3rOpaHM0 CYUTAKT HEAONMYCTUMbIM COBMECTHOE XPaHEHUE MCCrienyembix
BELLECTB.



4.15.4. TpeboBaHus 6e3onacHOCTU

B3avmopeiicTBMEe HEKOTOpbIX BELECTB MOXET ObiTb OYypHbIM WM Aaxe
B3pPbIBOOMNACHbIM, MO3TOMY MpW NPOBEAEHUM UCMbITAHWUA HEOOXOAMMO cobntoaaThb
0cobYH0 OCTOPOXHOCTb W PYKOBOACTBOBATLCS COOTBETCTBYHOLLEN AOKYMEHTaLMEN
no TexHWKe 6e30MacHOCTU, YTBEPXKAEHHON B YCTaHOBIEHHOM MOpsiAKe.

TepmocTaT crieqyeT ycTaHaBiMBaTb B BbITSHKHOM Lukadyy. PaGoyee mecTo
onepaTtopa [O/MKHO YAOBETBOPATL CaHUTaPHO-TUMEHNYECKUM TpeboBaHUAM Mo
FOCT 12.1.005.

4.16. MeToa 9KCMEPMMEHTANbHOTO OMpPEeAEneHuss CKOPOCTU  BbIFOpaHust
xugkocten
MeTtog He npuMeHUM ONs  UCNbITaHUSA KMOKOCTENM C  KMHEMaTU4ecKom

BA3KocTbio Gonee 1,510-3 m2-c-1 npu 20°C, gaBneHneMm HachblllieHHOro napa
6onee 19,9 klMa npn 20°C, a Takxe XMaKocTen, obpasyloLMx Ha NOBEPXHOCTM Npu
ropeHvn TBepAble NPOAYKTHI PeaKLMM.

4.16.1. Annapatypa
YcTaHoBKa Ans OonpeferieHns MacCoBOW CKOPOCTU BbIFOPaHWS >KUAKOCTEW
(4epT.17) BKIOYAET B Ce0s1 crnefyloLme SNEMEHTDI.

YepT.17

17 i

2

yava

WY
- 1 ﬂ///h
o ddd \

1 - ocHoBaHue; 2 - Brnok ropenok; 3 - ropesnka; 4 - ceTyaTtoe orpaxneHuve; 5 -
TENMou3oNMPYIOWLMIA  3KpaH C nepeaBuiHbIMK  LTopKaMu; 6 -  ypoBHemep; 7 -
3anpaBoyvHas EMKOCTb; 8 - BEpXHAS Kpbiwka; 9 - BUHT; 10 - wryuep; 11, 18 - rmbkue
wnaHru; 12 - nameputensHbii 6rnok; 13 - Tpybka; 74 - cmoTpoBoe OkHO; 15, 19 -
CTakaHbl; 16 - TPEXXO40BOW KpaH; 17 - HKHAS KpbiLLKa

Yept.17

4.16.1.1. Ha6op ropernok BHyTpeHHUM avametpom 10,0+ 150+01 18,00+0.15
20,0040.15 250482 30,00+L25 40,0023, 50,00+%.25, 60,043 MM, BblCOTON

(50,0£0,5) MM, TOMWMHOM cTeHkn 0,5-g1 MM, BbIMOMHEHHLIX W3 CTarmM Mapku
12X18H9T no FOCT 5632.

4.16.1.2. Bnok ropenok, cnyxawmii Ans 3akpenrneHuss ropenkun B paboyem
nonoxeHun, cbopa nponUTOA >XMOKOCTU B CTakaH W YCTAHOBKW CETYaToro
orpaxkgeHust.

4.16.1.3. CetuaTtoe orpaxaeHue Boicoton (300+2) mm 1 gnametpom (200£2) mm,
M3roTOBMEHHOE M3 MeTanmMyeckon ceTku ¢ pasmepoM siveek ot 0,25 go 0,50 mm,
npegHasHayeHo AN WCKMOYEeHWs BO3LENCTBUS MOTOKOB BO34yxa MPUTOYHO-
BbITSPKHOW BEHTUINSLMN HA NPOLLECC rOpPEeHUsI.
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4.16.1.4. 3anpaBo4yHas eMKOCTb BbICOTOM 250 MM, BHYTPEHHUM AvameTpoMm 45
MM, FEpMETUYHO 3aKpbITas TOPLEBLIMW KPbILLKaMMW, BbIMOIHEHA U3 HEPXABEIOLLEN
cTanv u CryxuT Ans NogaepKaHusi NOCTOAHHOMO YPOBHS UCCIEQYEMO XUOKOCTH B
ropenke. 3anofiHeHVe EeMKOCTU XVOKOCTbH MNpoM3BOOAT 4epe3 OTBepcTVE B
BEpXHEN Kpblllke. 3anpaBoyHasi EMKOCTb COEAUHEHA C M3MEpPUTENbHLIM GrIoKoM
rMGKUM LnaHrom. Mo BMOHTUMPOBAHHOW B BEPXHIOK KPbILLKY TPyOKe B 3anpaBo4qHYtO
€MKOCTb MOCTynaeT BO3ayx M3 atmocdepbl. KoHTponb 3a paboTon ycTaHOBKM
OCYLLECTBNAT BMU3yanbHO Yepe3 CMOTPOBOE OKHO MO MOCTYMMIEHUIO My3blpPbKOB
BO3[yXa B 3anpaBO4HY EMKOCTb.

MpumevaHve - [donyckaeTca B kavyecTBe 3anpaBOYHOM €MKOCTM MPUMEHSITb
CTEKMSAHHbIV COCYA TaKuUX Xe pasmepos.

4.16.1.5. [1BOMHON TENMoM3onMpyloLLmMin akpaH BbicoTorn 460 MM, wmpuHon 230
MM, pPacnoroXeHHbIN Mexay 6IIoKOM ropernok 1 3anpaBoYHOM EMKOCTb, CHabXeH
nepenBKHBIMU LUTOPKaMK, 3aKpbiBalOLLWMU OTBEPCTME, Yepe3 KOTOPOe NpoXoauT
COEAVHUTENbHbIN LLIMAHT OT HUXKHEW KPbILLKKU 3anpaBOYHON EMKOCTU K roperike.

4.16.1.6. UameputenbHbI 6ok aAna npeobpas3oBaHns U3MEHEHVS AaBrneHus B
BEPXHEN 4acTW 3arnpaBO4YHOM €MKOCTW, MPOMOPLMOHANBHOIO Macce BbIrOpEBLUEWN
XUOKOCTW, B  ONIEKTPUYECKMA  curHan. 3anucb curHana  OCYLUECTBISIHOT
3IIEKTPOHHLIM  MOTEHLMOMETPOM  Kflacca TOYHOCTM He Hwke 0,5, wvpuHa
OvarpaMMHON NeHTbl - He MeHee 250 mMM. KM3mepuTenbHbI Grnok  [OrmkeH

vkcupoBaTb notepto Macchl (2:10-1-1,5:10-4) krc-1 1 UMeTb rpagyMPOBOYHbIN

KO3 (pMLIMEHT NPU MaKCUMarbHON YyBCTBUTENBHOCTU He Hibke 8,5 Mm-T-1.

4.16.1.7. YcTaHOBKy crefyeT cyMTaTb NOATOTOBIIEHHON K paboTe 1 COCTosiHWE
nposeneHna McnbITaHU yaoBneTBoOpUTESIbHbIM, €eCqin MOoflydeHHOe 3HadeHue
MacCOBOM CKOPOCTM BbIrOpaHMs CTaHZapTHOro BellecTtBa atunauetata (FOCT

22300) Ha roperike anameTpom 30 MM cocTaenseT (296+25)-10—4 krm—2-¢c-1.
4.16.2. lMposedeHue ucrisimaHuli

4.16.2.1. YcTaHaBnMBalT COOTBETCTBME UCCIeQyeMON XUAKOCTU NacrnopTHLIM
JaHHbIM. [lepen HayanoM WCMbITaHWS >KMOKOCTb [AOIkKHA MMETb Temnepartypy
(20+3)°C.

4.16.2.2. TlpoBepstOT repMETUYHOCTb YCTAHOBKW, AN Yero 3anorHsoT
3anpaBO4HYI0 EMKOCTb U COEANHEHHYI0 C HEW roperky OUCTUNIMPOBaHHOW BOLOWN,
3aKpbIBaAOT HanMBHOE OTBEPCTNE BMHTOM W BKITOYAKOT M3MEPUTENbHYIO CUCTEMY.
Ha pgvarpamme porkHa  dmKcMpoBaTbCs  NpAMas  NMHWA,  napannenbHas
HanpaBrieHWo  ABWKEHWA  NeHTbl  noTeHumomeTpa. OTKMOHEHWe  KapeTku
NoTEHUMOMETPa OT ITOW JIMHUW YKasblBaeT Ha HEeQOCTaTOYHYI repMETUYHOCTb
YCTaHOBKW, KOTOPYIO CreayeT YCTPaHUTb.

4.16.2.3. B cooTBETCTBUM C WHCTPYKUMEW MO 3KChnyaTauum YCTaHOBKM
onpegensT  rpagyupoBOYHbIN  KOIPMUMEHT £ U3MEPUTENIbHOM CUCTEMBI,
KOTOPbIA npeacrtaBnser  cobol  OTHOLUEHWE  OTKIOHEHMUS nokasaHum
M3MEepUTENbLHOMO Npubopa K COOTBETCTBYHOLIEA eMy NoTepe MaccChl XVOKOCTU B
roperie.

4.16.2.4. 3anonHs0T 3anpaBOYHYI0 €MKOCTb MWCCredyemMow >KMOKOCTb WU
nposepsAlT paboTy ycTaHoBkM no 4.16.2.2. Ecnm nccnegyemas »umakocTb MmeeT
AaBneHne napa Bbile A0MYyCTUMOro, HabmopgaloTes aBneHns, nogobHblie cnyvato
HapyLLEHWS repMETUYHOCTH 3anpaBOYHON EMKOCTW.

4.16.2.5. OnpegensaloT MaccoOBYH CKOPOCTb BbIFOPaHUSi XWOKOCTW, ANs Yero
COEAUHSIT 3anpaBOYHY0 EMKOCTb C FOpPErKoW, YCTAHOBUB YPOBEHb XWAKOCTU B
roperike Ha BblCOTe ee cpe3a. B 3aBCUMOCTM OT NPUHATOrO MeToaa onpeaeneHus
CKOpoCTU Bblropanus (4.17.2 vnn 4.17.3) nNpoBOAAT 3KCNEPUMEHTbl Ha OOHOW
ropernke wnuM rnocregoBaTenbHO Ha ropenkax pasHoro AuameTpa. 3axuraloT
XUOKOCTb B ropenke OTKPbITbIM MNMaMeHeM WNM  3MEKTPUYECKOW Crnuvparnbio.
YcTaHaBMMBalOT CeT4YaToe orpaxaeHue 1 BKIYaT perMcTpupyowmn npudop.

4.16.2.6. Ecrm npu pasropaHMM XMOKOCTb BCKUMAET WKW, pacLuMpsisiCb,
nepenvBaeTcsl 4yepe3 Kpaw ropenku, TO HeobOXOoAMMO MpOM3BECTU MIaBHYHO
KOPPEKTMPOBKY YPOBHSI XVUOKOCTW B TOperke, MOHU3VMB €ro Ha MUHMMarbHoe
paccTosiHWE, MO3BONSIIOLLEE YCTPAHUTL NEPEYNCTIEHHBIE BbiLLe 3dheKThbI.

4.16.2.7. B nNpoToKONEe MCMbITaHUA MKCUPYIOT JTAMUHAPHBIA UM NEPEXOAHbLIN
PEXMM ropeHus xumaKkocTu. llammHapHoe ropeHve obbl4HO HabMoAaeTCs B ropenkax
anametpom MeHee 20 MM M XapaKTepu3yeTcs OTCYTCTBMEM KonebaHun u
3aKpyumBaHus nrnameHu. Mynbcupytollee ropeHne criefyet KBanMgmuupoBaTb Kak
nepexoHoe.
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4.16.2.8. WcnbiTaHne npekpawarT nocne Toro, Kak perncTpupylowmn npubop
3admKcUpyeT NPSMOSIMHENHbIA Yy4acTOK AMUHOW He MeHee 1/3 AnWHbI LKanbl
nokasaHui permcTpupytoLlero npubopa.

4.16.2.9. NpoBogsaT elle ABa napannenbHbiX UCMbITAHWA Ha TOW Xe ropesike
cornacHo 4.16.2.4-4.16.2.8.

4.16.3. OyeHka pe3yibmamos

4.16.3.1. MaccoByto CKOPOCTb BbIFOPaHWUS! KaXKOoro UCMbITaHWUS (#2;) B K-M—2-C

-1 BbIYKCHAOT MO chopmyre

4107 e A

W 2—,
md < R AT

(13)

7

€ w - CKOPOCTb ABWKEHUS! AMArpaMMHON NEHTbI, MM-c=1;
A - NpoeKums NPSIMONMHENHOTO y4acTka AuarpaMMbl Ha ocb abcumce, MM;
¢ - BHYTPEHHU AnamMeTp ropesnku, Mum;
R - rpaflyypoBOYHbI KO3pPULUEHT, MMm-T-1;

27 - NPOeKUMs NPAMONMHENHOTO y4acTka AuarpaMMbl HA OCb OPAMHAT, MM.
BbluncneHnsa NpoBOAST C TOYHOCTBIO 0 4-r0 3HaKa nocrne 3ansaToun.

4.16.3.2. BolumcnsioT cpegHeapndMeTUHECKOE 3HAaYEHNE CKOPOCTU BblropaHust

(") no pesynbratam, MOMYyYEHHbIM MPU UCMbLITAHAN UCCNEAYEMON XUOKOCTU Ha
ropenke AaHHOro gnamerpa.

4.16.3.3. 3a CKOpPOCTb BbIfOpPaHWUA UCCreayemMon XWAKOCTW MNpUHUMaIOT
CKOPOCTb BbIrOpaHus B TypOyNeHTHOM pexxume, Bbluncnsemyto no dopmyne (24).

4.16.3.4. CxogumocTb MeToda npwu JoBepuTernbHon BeposTHoCcTM 95% He
porvkHa npesblwatb 15% .

4.16.3.5. BocnponssoanmocTb MeTofa npv AOBEpPUTENbHON BEPOSTHOCTU 95%
He formkHa npesbiwaTb 23%.

4.16.3.6. Ycnosua un pesynbTaTbl UCNbITAHUA PErMCTPUPYIOT B MPOTOKOMe,
opma KOTOporo NpuBeLeHa B NpuroxexHun 1.

4.16.4. TpebosaHusi 6ezonacHocmu

YCTaHOBKY [Ans onpedeneHnsl CKOPOCTW BbIrOpaHWs XWOKOCTU criegyeT
noMewats B BbITSXHOM LWkKad. [pu paboTte €  TOKCUYHBIMK  BeLleCcTBaMu
HeoOX0QUMO MPUMEHSATb COOTBETCTBYIOLLME MHAMBMAOYAIbHbIE CPEACTBA 3aLLMThI.
Paboyee  MecTOo onepatopa  OOMKHO  YOOBRETBOpPATb  TpeboBaHusM
anekTpobe3onacHoCTH no[OCT 12.1.019 w©n caHUTapHO-TUIMEHNYECKUM
TpebosaHusam no OCT 12.1.005.

4.17. MeToabl pac4eTa CKOPOCTU BbIFOPaHNS XMOKOCTEN

4.17.1. Ecrim wu3BeCTHbl NapameTpbl COCTOSHUS WCCrieQyeMon MMOKOCTH,
Bxoasiume B dopmynbl (14)-(23), TO B 3aBUCUMOCTU OT MMEKLLMXCH AaHHbIX
CKOPOCTb BbIfOpaHus (#) B MOOOM pexume ropeHusi MOXHO BbIYUCIUTB, He
NpoBOAS IKCMEPUMEHTaNbHbIX UCCreA0oBaHUA, Mo opMyrnam:

My

=i - 14

e ; (14)
Mow

= ; 15
: (15)
1L795MvM 5

m=— (16)

&7 ’

K

roe M - GespasmepHasi CKOPOCTb BbIrOpaHus;
i - OuHaMMyecKas BSISKOCTb MapoB KMOKOCTM Mpu TemnepaTtype KuneHus,

£ - NAOTHOCTb NapoB XMAKOCTWU NpU TemnepaType KUneHus, Krm—3 ;
¥ - KMHeMaTn4ecKasa BA3KOCTb NMapoB XXMOKOCTU Npu TemnepaTtype KUNeHund, m

2.¢c-1; ecnv BennumHa v HEM3BECTHA, TO €€ BbIYUCTIAIOT MO dropMyrne
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LA
v=33510% x| | (17)
Mg

Az - MonekynsipHas Macca XMOKOCTH, KI-Morb =1 ;

¢ - XapakTepHbI pasmep 3epkana ropsiien xvgkoctn, M. OnpegenseTca Kak
KOpeHb KBagpaTHbIN 13 NIoLaan MOBEPXHOCTU FOPeHUs; ecriv Niowaab ropeHvst
nveet opmMy OKPYXHOCTW, TO XapakTepHbI pasmep paseH ee auameTpy. [pu

pacyeTe CKOPOCTU TYPOYNEHTHOTO rOPEHUst MOXHO NpUHATE & = 10 M;

T - TemnepaTtypa KuneHus xuakoct, K.
[Mopsgok pacyeTa creayoLwmi.

4.17.1.1. OnpepensaioT pexyM ropeHns no BenndvHe kputepua lamvnes G,
BbIYMCIIAEMOro Mo oopmyrie

Ga=gd3fv2, (18)

roe & - yckopeHue cBoGO4HOro NafeHns, M-c =2,

417.1.2. B 3aBACMMOCTM OT pexmma FOopeHus BbIYUCTISIOT Ge3pas3mMepHyto
CKOpPOCTb BbiropaHusa A4 . [ina namMmmHapHOro pexviMa ropeHus:

e <3109 M =10,8748 (19)

[ns nepexogHoro pexuma ropeHus:

ecrm 3108 ¢ (75 < 4,8-10%, 70 Af = AB7"%, (20)

ecrn 4,8-10% ¢ 7 ¢ 31012, 10 M =167 107 ABGa"% (21)

Ons Typ6y]'|eHTHOFO pexnmMma ropeHus:

Ga 2 3-1012; M =0,114483/Ga,, 22)
Miny
e A=0,570+0,7735; §= ——;
Myngp

My - MmonekynspHas macca kucrnopoga, kr-monb—1;
4 - CTEXVOMETPUYECKUIA KOIPMLMEHT KUCIOPOAA B peakLMm ropeHuss;

#p - CTEXMOMETPUYECKUIN KOSMAMLINEHT XNOKOCTU B PEAKL MW FOPEHUS.

Mpumeyvanme - Mpun Ga < 4,8¢ 10° ANns apomatudeckux yrmesogopoaos A =1,45
npu s £ 0,9nMA=340s-156npu = > 0,9.

£ - 0espasmepHbll MapaMeTp, XapakTepu3yloWwMh  MHTEHCUMBHOCTb
maccornepeHoca, BblYUCTsSieMbliA O dopMyre

5 (023201 r) = o(F, - Ty)
H 4, (T —Th)

: (23)

rae Q - HA3LWAas TensnoTa cropaHust XUAKOCTH, KIDK-Kr=1;

_ Mz
Mprg

cropaHusi 1 Kr XuakocTu;
C - u3obapHasa TennoemKOoCTb MPOAYKTOB ropeHus (MPUHUMaeTCH paBHOWN

"

- 6espa3mepHoe 3Ha4yeHne mMaccChbl Kucnopoaa, Heobxoaumoro Ans

TennoemkocTn Bosayxa c=1), kkkr-1-K-1;

Ty - Temnepatypa okpyatoLLlei cpeabl, NpuHMMaemas pasHom 293 K;
H - Tennota napoobpa3oBaHWs XUAKOCTU NpWU TemnepaType Kunexuust, KIpK-Kr

£, - CPEeAHsIs n3obapHas TEMNMOEMKOCTb XOKOCTW B MHTepBarne oT I Ao 7.



4.17.2. Ecnv u3BeCTHbl KMHEMaTMYecKkas BA3KOCTb Mapa Win MOomeKynsapHasi
Macca Wu TemnepaTypa KWMEHUsS WCCregyeMoW XMOKOCTW, TO CKOpPOCTb
TYpOYNEHTHOrO rOPEHVS BBLIYUCMAT C WCMOMb30BAHUEM 3KCMNEPUMEHTArbHbIX
OaHHbIX no chopmyne

0,52

I
120,34

= 0,168, (24)

roe my; - 9KCMEepUMEHTanbHOE 3HaYeHUe CKOPOCTW BbIFOPaHWsi B NEPEXOLHOM
pexvime ropeHusi, nonyveHHoe no 4.16.2.5-4.16.3.2, krm-2- ¢ -1 ;

iy - QUaMeTp roperiku, B KOTOPON Mofy4eHo 3HadeHue #:;, M. PekomeHgyeTtcs
ucnonb3oBatb ropernky avametpom 30 mm. Ecrn B ropenke gnametpom 30 MM
HabrnogaeTca naMUHapHbLING PEXVMM  TOpeHUsi, criegyeT MNPUMEHSTb  FOperky
6onbLlero guameTpa.

OTHocuTENbHAa noOrpewwHocTb pacyeta no dopmynam (16) un (24) He
npesbiwaeT 21% .

4.17.3. Ecnu He n3BeCTHbl KMHemMaTnieckas BA3KOCTb NapoB UMW MOreKyrnsipHas
Macca 1 TemnepaTypa KUMeHus WUCCReayeMon XWAOKOCTWU, TO OLEHKY CKOpPOCTM
BbIrOpaH1s NPOBOASAT B CreaytoLLemM nopsigke.

4.17.3.1. Haxogat CKOpOCTb BbIFOpPaHUS XMAKOCTU B ropenkax guametpom 10,
15, 18, 20, 25 n 30 mm cornacHo 4.16.2.5-4.16.3.2. lMony4eHHble pesynbTaThbl
3aHocAT B Tabn.14.

Tabnuua 14
OvnameTp CkopocTb Pexum ropeHusi 22 vacl T, krm
ropenku d;, || BbiropaHus ##; (Bu3yarHoe B, Me g

P v P P> |l HaGrioaeHue) K. -1.c-1

M Kkr-m=2-c-1

4.17.3.2. BbluucnsaoT cpegHeapudmMeTMdeckoe 3HadeHue (#4d) N Ona Bcex
MCNbITaHWIA, B KOTOPbIX HAabMoAanochb NammHapHoOe ropeHuve.

MpuMmedaHne - OBLIYHO 3HAYEHUS #4cf; B YCIOBUSIX NAMUHAPHOTO FOPEHNs
GnM3KKN NO 3HAYEHWIO UNMM MOHOTOHHO YGbIBAIOT C YBENMUYEHVEM ANAMETPA FOPErKU.

[N nepexoHOro peXxviMa ropeHus XapakTepHO Bo3pacTaHue 3HauYeHun #4d; .

4.17.3.3. PesynbraTbl MCMNbITAHUA, OTHOCALMECH K MEPEXOOHOMY pPEXVMY

ropeHusi, 3aHocaT B Tabn.15 B Buge dyHkumn z; =lgf gdf), ¥y =lalgd;), X;-z,

%; ¥ C TOYHOCTbLI 40 YETBEPTOro 3Haka nocre 3ansiTou.

KonnmyecTtBo aKCMnepuMMeEHTarbHbIX TOYEK OOIKHO ObiTb He MeHee Tpex, B
NPOTUBHOM CIly4ae NPOBOAAT AOMOMHUTENbHbIE SKCNEPUMEHTbI corracHo 4.16.2.5-
4.16.3.2 B ropernkax gunameTtpom 6onee 30 mm.

Tabnuua 15

N n/n (3) % =lg( gdzg) Yy =lg(p?_gld!) x2 Fa

I n

n n
2
BuiumcnsioT no ctorbuam Tabn.15 2oxr, 2.0, XA, 2KV W cpeaHve
=1 i=1 =1 =1

n n
3HadeHna X = Zxin, ¥=2Zwiln,

i=1 i=1
T0€ % - YUCIIO SKCMEPUMEHTASbHBIX TOYEK, OTHOCSILLMXCS K NEPEXOAHOMY PEXUMY
ropeHusi.



4.17.3.4. BblumcnsaioT napameTpsbl « U b no dpopmynam:

n 5 n
¥ x; _fzx:'y:'
i i=1 i=]
n 2 n
rx oI
Bt ek (25)
n 9 n
Zix" —Ezix!-
Ay 1=
b B o) n
PIEIRRE IS
i=1 . i=1 . (26)

4.17.3.5. OnpegensioT KUHEMATUMYECKYHD BSA3KOCTb MapoB WCCriegyemoi
»ugkocTu (v) B M2-c-1 no doopmyrne

0,5

»=3577 10‘4{[(m)n /102 f’} (27)

CKOpOCTb BbIrOpaHus BbIYUCTAOT Mo dopmyne (24).
OTHOCUTEmNbHAasA NOrpellHoCTb MeToaa oueHkn no 4.17.3.1-4.17.3.5 - He Gonee
30% .

4.18. Meton 3KCNepUMeHTarnsHoOro onpeaeneHns KoadhdpmumeHTa
ObIMO0Opa3oBaHNsa TBEPAbIX BELLECTB U MaTepraroB

4.18.1. Annapamypa
YcTaHoBKa Ana onpegeneHust koadduumeHTa AbiMoobpasoBaHus (4epT.18)
BKMtoYaeT B cebsi crieqyrowme aneMeHTbl.

YepT.18

827

1 - Kamepa cropaHus; 2 - oepxatenb obpasua: 3 - OKHO 13 KBapLEBOro cTekna; 4, 7
- KnanaHbl NpoayBKy; 5 - NPUEMHMK CBETa; 6 - kKamepa n3MepeHuin; 8 - KBapL,eBoe
CTekno; 9 - UCToYHMK cBeTa; 10 - npegoxpaHnuTenbHasa Membpana; 17 - BEHTUNATOP;
12 - Hanpasnsowmn Kosblpek; 13 - 3ananbHasa ropenka; 14 - Bkragbiw; 715 -
3reKkTpoHarpeBaTesibHas naHesnb

YepT.18



4.18.1.1. Kamepa cropaHua BmecTMMOCTbio 3:-10-3 M3, BbINonHeHHas u3
HepXaBewLe cTanmn. BHYTpeHHSIs MOBEPXHOCTb Kamepbl TEMnnou3onMpoBaHa
acbocunMToBbIMM NMTaMU TonwmHon 20 MM M MOKpPbITa antoMUHUEBORN ¢horbrow
TonuwpHon 0,2 mMM. B kamepe cropaHusi yCcTaHOBIEHbl 3MEKTpOoHarpeBaTesbHas
naHens u gepxatens obpasua. OnekTpoHarpeBaTeNbHyD NaHernb pasMepamu
120x120 MM MOHTUPYIOT Ha BEPXHEN CTEHKE Kamepbl nog, yrromM 45° K ropusoHTanm.
OnekTpocnupanb NaHeny u3rotTaBnMBaeTcs 13 NpoBonoku mapku X20H80-H (CTOCT
12766.1) anametpom 0,8-1,0 Mmm.

Oepxatenb obpasua pasmepamu 100-100-20 MM KpensaT Ha ABepue Kamepbl
cropaHusi. B pepxaTene ycTaHOBMEH BkMagbllw K3 acbocunura pasmepamu
92-:92-:20 MM, B LIEHTpe KOTOPOro umeeTcs yriybrneHve ansi pasMeLLeHns ogoYkm ¢
obpasuom (yrnybrneHve BO BKnaabiwe OOMKHO ObiTb TakuMm, 4ToObl HarpeBaemas
noBepxHocTb  obpasua Haxogurnacb Ha  pacctosHum 60 MM oT
arekTpoHarpeBaTesibHON NaHenm).

Hagn pepxatenem o0pa3ua ycTaHOBMeHa 3ananbHas rasoBasi roperka,
npeacTaensaowas cobon TpyoKy 13 HepxaBetoLLen CTamm BHYTPEHHUM ANameTpoMm
1,5-2,0 mm.

B kamepe cropaHusi UMelTCS BepxHee 1 HkHee oTBepcTus ceveHuem 30-160
MM, COEAVHSIIOLLME €€ C KaMepOoi USMEPEHNIA.

4.18.1.2. Kamepa namepeHuii pasmepamm 800x800x800 MM, usrotosrneHHas u3
HepXaBewLen cTanmm, MMeeT B BepxXHeW CTeHKe OTBepCTMS AN BO3BPaTHOrO
KnanaHa npoayBKW, WCTOYHMKA CBeTa W npedoxpaHuTernbHon membpaHbl. Ha

GOKOBOI CTEHKE Kamepbl YCTAHOBIIEH BEHTUNATOP C YaCcTOTOMN BpallgHus 5 ¢c-1. Ha
nepenHen cTeHKe kamepbl MMeeTcs ABepLa C YNIOTHEHNEM M3 MSTKOM Pe3uHbl Mo
nepumeTpy. B OHULLIE KaMepbl AOMKHbI ObITb OTBEPCTUS ANIA NPUEMHMKA CBeTa U
BO3BPAaTHOrO KranaHa npogyBKMu.

4.18.1.3. doTomeTpuyeCcKkass cMCTeEMA, COCTOSALAA M3 UCTOYHUKA U MPUEMHMKA
ceeta. IcTovHmK cBeTa (renmin-HeOoHOBbIV Na3ep MOLUHOCTbIO 2-5 MBT) kpensT Ha
BEPXHEN CTEHKE Kamepbl U3MEPEHWI, NPUEMHUK cBeTa (hoToamuon) pacroriokeH B
OHVLLEe Kamepbl. Mexay UCTOYHUKOM CBETa U KaMepon U3MEPEHWIA yCTaHaBNMBAKOT
3alUMTHOE KBapLLEBOE CTEKIIO, HarpeBaeMoe 3rieKTpocnvparnbilo A0 TemnepaTypbl
120-140°C.

doTomMeTpuyeckass cuctema AorpkHa obecnevvMBaTb W3MEPEHME CBETOBOMO
notoka B paboyem guanasoHe ceetonponyckaHns ot 2 Ao 90% c norpeluHocTbio
He 6onee 10%.

4.18.2. [Nlodeomoeka obpa3uyoe

4.18.2.1. Ona ucnbiTaHnn rotoeat 10-15 obpasLoB vccrnegyemoro matepuana
pasmepom 40-40 MM 1 hbakTUYECKOM TOMLLMHOW, HO He Bornee 10 MM (ans o6pa3uoB
neHonnacToB Aonyckaercsa tonumHa Ao 15 Mm). JlakokpacouHble M MreHOYHbIe
MOKPLITUS UCMNbITBIBAOT HAHECEHHbIMW Ha Ty >X& OCHOBY, KOTOpasi MpuHATa B
peanbHoM KOHCTpyKuun. Ecrnn obnactb NpyMeHeHns NakoB M KPaCcoK HEM3BECTHA,
TO VX UCNbITLIBAIOT HAHECEHHBLIMM Ha antoMUHMEBYIO honbry TonwyHom 0,2 M.

4.18.2.2. MopgrotoBneHHble 0bpasubl Neped MUCMbITAaHUSIMU BblOEPXMBAOT MpU
Temnepatype (20+2)°C He MeHee 48 4, 3aTeM B3BELUMBAIOT C MOrPELUHOCTbIO He
6onee 0,01 r. O6pasubl [OMKHBI XapakTepu3oBaTb CpefHWe CBOWCTBA
ncecneayemoro matepvana.

4.18.2.3. TlpoBepky pexvMoB paboTbl YCTAHOBKM MPOBOAAT C MOMOLLBIO
cTaHgapTHoro obpasua, onvMcaHue KOTOporo npueefeHo B npurnoxerun 9. Mpu

3TOM 3HayeHuss KoaduuumeHTa AbiMoobpasosaHus (L),) AomkHO 6biTb B
npepenax:

pexvm Trexust (6e3 nHnuumpytoLlero nnamenm) b, = (360+20) M2 -kr-1;

PEXUM rOpPeHVst (C MHULMMPYOLLMM niameHem) L, = (120+8) m2-kr-1.
4.18.3. lNposedeHue ucribimaHuti

4.18.3.1. UcnbiTaHne 06pa3uoB NPOBOAST B ABYX PEXMMAX: B PEXVME TNEHNS U
B PEXVME FOPEHMS C UCMOMb30BaHNEM Fra30BOW FOPeriku (4NMHa MriaMeHN roperku
10-15 mMm).

4.18.3.2. BkmioyalT 3nMeKkTponuMTaHue YCTaHOBKM B TakOM pexume, 4ToObl

MMOTHOCTL TEMMIOBOMO MOTOKA, Najarowero Ha obpasel, coctasnana 35 KBT-m—2.
KOHTpOnMpytoT  NMOTHOCTb  Majalollero  TEnfioBOro  MOTOKAa C  MOMOLLbHO
TennonpueMHyka Tvna fopgoHa ¢ norpelHocTbo He 6oree 8%.
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4.18.3.3. BknoyaloT UCTOYHMK M MPUEMHMK CBETa. YCTaHaBMMBalOT HayasibHoe
3Ha4yeHVe CBETOMPOMyCcKaHUs, COOTBETCTBYIOLLEE BEpPXHEMY Mpenerny uaMepeHun
pervcTpupytoLLero npubopa n npuHumaemomy 3a 100%.

4.18.3.4. lNMoaroToBneHHbIN obpasel NMOMELLAaT B JIOOOYKY U3 HEPXKaBEHLLEN
ctarm. OTKpbIBAT ABepLy Kamepbl cropaHus u 6e3 3agepiku yCTaHaBIMBAOT
10004Ky ¢ 06pasLOoM B AepxaTerb, Nocrne Yero ABEpLY 3aKpbiBatoT.

4.18.3.5. cnbiTaHMe npekpawaloT Npyu OOCTUXKEHUM MUHMMAmNbHOMO 3HaYeHUsI
CBETOMNPONyCcKaHusl.

B cnyyae korga MuHMManbHOE 3Ha4YeHuWe CBETOMPONYCKaHWsS BbIXOAUT 3a
npegerns pabovero Anana3oHa UM HaxoauTcsa BOMM3M ero rpaHvy, AonyckaeTcs
yMeHbllaTb AMMHY NyTU fyda cBeTa (pacCTosiHMe Mexay WCTOYHUKOM W
NPUEeMHMKOM cBeTa) MMBOo M3MEHSTL pa3mepbl obpasua.

Mpn  wucnbiTaHuax B pexuMe  TrneHua  obpas3ubl  HE  JOMMKHbI
camoBocnnameHaTbcs. B cnyyae camoBocnnameHeHus obpasua nocnegytoume

UcnblTaHna nNpoBOAAT NpU yMEeHbLUeHHOM Ha 5 KBT-M—2 3HayeHWn NnoTHoCTU
TensioBOro NoToka. MNoTHOCTb TEMMOBOro MOTOKA CHWKAKOT [0 TeX nop, noka He
npekpaTuTca camoBoCnsiaMmeHeHne 06pa3u,a BO BpeM4A UCMbITaHUA.

4.18.3.6. o okOHYaHUM UCNbITaHWA NOA0YKY C ocTaTkamu obpasLua BbiHUMAOT
M3 Kamepbl CropaHusl. YCTaHOBKY BEHTUIMPYIOT B TeyeHue 3-5 MUH, HO He MeHee
yem TpebyeTcs ONA OOCTWKEHUS MCXOOHOro0 3HayYeHusi CBETOMNPOMyCKaHusi B
Kamepe N3MepeHui.

MpumevaHne - B cnyyae kora He [JOCTUraeTcs HayarnbHOe 3HadeHve
CBETOMPOMYCKaHWs, 3awuTHble CTekna (POTOMETPUYECKON CUCTEMbI MPOTUPAOT
TaMMOHOM U3 MATKOWM TKaHW, Crierka CMOYEHHbIM 3TUITOBLIM CMMPTOM.

4.18.3.7. B kaxxgoM pexxume UCnbITbIBAOT MO NATb 06pa3LoB.

4.18.4. OyeHka pe3yibmamos

4.18.4.1. KoadpdmumeHT abiMooGpasoBaHus (fh,) B M2:-kr-1 BbluMcnAlT no
cdopmyrne

i
Dy =——1n : (28)
rae ¥ - BMECTUMOCTb Kamepbl UamepeHus, m3 ;
L - AnvHa nyTu nyva cBeTa B 3a4bIMIEHHON cpeae, M;
# - Macca obpasua, Kr;
75, Twin - COOTBETCTBEHHO  3Ha4YeHUst  HayanbHOrO U KOHEYHOro

cBeTonponyckaHua, %.

418.4.2. [Ona kKaxgoro pexvuma WCMbITaHUA onpeaenstoT  Ko3ddmMUNeHT
ObIMO0OOpa3oBaHNa Kak  cpedHeapudmeTnyeckoe nNo  pesynbratam  naTU
MCMbITaHWUN.

3a koadhdmumeHT AbiMooOpasoBaHusl MCCeQyeMoro matepvana npuHUMaroT
6onbllee 3HaveHne KoaddmumeHTa AbIMOOGPa30BaHWs, BbIYUCIIEHHOE ANA ABYX
PEXMMOB UCMbITaHNS.

4.18.4.3. CxogumocTb M BOCMPOM3BOAMMOCTb METOA4a Npu [OBEPUTENbHON
BepoATHocTM 95% He gomkHa npesbiwaTb 15%.

4.18.4.4. YcnoBua n pesynbTaTbl UCNbITAHUA PErMCTPUPYIOT B MPOTOKOMe,
dopma KOTOporo NpuBeLeHa B NpuroxexHun 1.

4.18.5. TpebosaHusi 6ezonacHocmu

YcTaHOBKY Ans onpefeneHus koadduumeHTa AbiMoobpa3oBaHus Heobxoanmo
nomeLLaThb B BbITSXKHOM Likad). Paboyee MecTo onepaTopa [OmKHO YA0BNETBOPSATh
TpeboBaHusam  anekTpobesonacHocty no[OCT 12.1.019 wn caHuTapHo-
rmeHndecknm TpedosaHusam no FOCT 12.1.005.

4.19. MeTton aKkcnepuMeHTanbHOro onpedeneHns MHAekca pacnpocTpaHeHWs
nnameHu

4.19.1. Annapamypa
YcTaHOBKa Ans onpeferieHns MHAekca pacnpocTpaHeHus nrnameHu (4ept.19)
BKMtoYaeT B cebsi crieqyroLLme 3reMeHTbl.

YepT.19
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1 - cToiKa; 2 - anekTpuyeckas paguauuMoHHasi NaHernb; 3 - pamka gepxartens
o6pasua; 4 - BbITSHKHOW 30HT; 5 - 3ananbHas ropernka

YepT.19

4.19.1.1 OnekTpuyeckas paavaunoHHas naHerb, COCTOSAWAs N3 KepamMn4ecKomn
nUTbl, B Nasbl KOTOPOW YrOXeHbl Chvpanu u3 npoBOfiokn mapku X20H80-H.
MapameTpbl cnupanen (QuameTp, Lar HaMOTKW, 3NEKTPUYECKOe COMpPOTUBIIEHUE)
OOMKHbI ObITb TakUMK, YTOObI MPU pPaBHOMEPHOM pacnpenenieHMn crnvpanen no
NMOBEPXHOCTM KEpPaMUYECKOW MMWUTbl CyMMapHas noTtpebnsemasi MOLWHOCTb He
npe.biLLana 8 KBT. Kepamuyeckas nmvrta 3aKpenseHa B
TENo3/IEKTPOU30NIMPOBAHHOM KOPMYCE, MMEILLEM OTBEPCTUS AN KpernneHus K
cTonMke npubopa W KOMOAKY MOOKIMOYEHUsI 3MeKTpUdYeckoro nutaHus. [Ons
YBENMUYEHNST MOLLHOCTU WH(PAKPACHOMO W3My4EHUs U YMEHbLUEHUSI BIUSIHUS
NOTOKOB BO34yXa Mepes KepaMUYecKoW MnMTOM yCTaHOBMEHa CeTka U3
»aponpo4HoOn cTanu.

4.19.1.2. Oepxatens o6pasua, COCTOALMIA U3 MOACTaBKM U pamku. Pamky
3aKpennalT Ha MNoAcTaBke Tak, 4TOObI NockocTb ob6pasua  marepuana,
YCTaHOBMEHHOIO B HeW, Oblna HaknoHeHa nog yrnom 30° OT BepTUKanm B CTOPOHY
paguaumoHHo naHenw. [epxartens obpasua ycTaHaBnMBalOT Tak, 4YTOObI
paccTosiHMe OT kpasi obpasua, orpaHUY4eHHOro pamKon, OO CeTKM pagualoHHOWN
naHenu coctasnano 70 mm.

BokoBasi NOBEPXHOCTb pPaMKU MMEET KOHTPOSbHble AeneHus depes Kaxable
(30+1) MM, NpoHYMepoBaHHbIE OT HyeBOro 40 OEeBATOro.

4.19.1.3. BbITskHON 30HT pasmepammn 360x360x700 MM, yCTaHOBMEHHbLIN Hapg,
aepxarenem obpasua, cnyxut ana cbopa v yganeHns npoayKToB ropeHust.

4.19.1.4. TepmoaneKkTpuieckmnin npeobpasoBartens guameTpom anektpogos 0,5
MM AOnsi 3aMepa TemnepaTtypbl NPOAYKTOB FOPEHUsI B LIEHTPE CEYEHMUS CYXXEHHOMN
YaCTU BbITSHKHOTO 30HTA.

4.19.1.5. 3ananbHas ropernka, ycTaHOBIieHHas nepea paguvauVoHHON NaHerbio
TakMm obpa3om, YTOObl pacCTosiHME OT TPYOKM roperku, HaxoAsiencsl HanpoTuB
CepenvHbl  HYNMeBOro yyacTka, [0 MOBEPXHOCTU WCMbITbIBAEMOrO obpasua
cocTansAno (8+1) MM, a ocu NATU OTBEPCTUI BbINM OPUEHTUPOBAHBI NO HOPManM K
nosepxHocTn obpasua. [Ana ctabunmnsauymm 3ananbHOro nrameHn ropernka vmeet
O[HOCTOMHbIN Yexon U3 MeTanmnM4eckom CEeTKMU.

B nonoxeHun "KOHTpOnb" ropernky BbIBOASAT 3a Kpan paMKu.

4.19.1.6. Bbrnok nuTaHus, COCTOAWMW W3 [OBYX PEryrnaToOpoB HanpsbkeHusi ¢
MakcuMmaribHbIM TOKOM Harpy3ku He mMeHee 20 A M peryrvpyembiM BbIXOL4HbIM
HanpsikeHnem ot 0 go 240 B.

4.19.1.7. CekyHOOMEP C NOrpeLLHOCTLI0 N3MepeHnst He Boree 1 c.

4.19.2. [Tod2omoska K ucrbimaHusim



4.19.2.1. Ona wucnbiTaHMn rotoBaT 5 o6pasuoB uccreayemMoro martepuvana
anvHon (320+2) mm, wmpuHon (140+2) MM, hakTM4ecKolr TOMWMHOM, HO He Gonee
20 mm. OTgenoyHble 1 OBNMMLOBOYHbIE MaTepuarbl, a TakXe JTaKOKpaco4Hble U
NMEHOYHbIE MOKPbITUSI UCMbLITHIBAT HAHECEHHLIMM Ha Ty >Xe OCHOBY, KOTOpas
NPUHSATa B pearibHON KOHCTPYKL W,

4.19.2.2. O6pasubl KOHANLMOHMPYIOT B NabopaTopHbIX YCNOBUAX HE MeHee 48 4.
OHu JoImKHbI XapakTepn3oBaTh CpegH1e CBOVCTBA UCCreayemMoro Matepuana.

4.19.2.3. PerynupyloT pacxop, rasa 4epes 3anarnbHylo rasoBylo ropenky Takum
obpasom, 4TOObI BbiCOTa S13bI4KOB NnameHu coctaensana (11+2) mm. Mocne yero
3anarnbHyto roperky BbIKIOYaoT 1 NepeBoasAT B MOSNOXeHWe "KOHTpOorb".

4.19.2.4. YcTaHaBnMBalOT nepej paguauMoHHOMW naHenbio B pabodvee
nonoXxeHne aepxatenb obpasua C 3akpenneHHon acOOoLEeMEHTHOW NIMTON, B
NepBOM KOHTPOSTbHOM OTBEPCTUM KOTOPOW HaxoaMTCs AaTYMK TENSoBOro NoToka.

4.19.2.5. HarpeBaloT pagvauuoOHHYd NaHernb, obecneynBasi MMAOTHOCTb
TennoBoro MOTOKa B CTauUMOHapHOM pexume A NepBON KOHTPOSbHOW TOYKU

(32+3) kBT'-M~2. [NOTHOCTb TEMMOBOrO MOTOKA KOHTPONMPYIOT AaTYyMKOM Tuna
lopaoHa ¢ norpelHocThio He 6onee +8%.

MpumeyaHue - CuuTarloT, YTO paguaLoHHas NaHemNb BbILIA HA CTaLMOHAPHBIN
pexuM, €ecnm MnokasaHus AaTyuka TemnnoBOro rMoToKa [OCTUraloT 3adaHHOW
BESIMYMHBI 1 OCTAOTCS HEM3MEHHBLIMU B TedeHune 15 MuH.

4.19.2.6. TepecTaHOBKOW AaTyuka B CreAyloMe KOHTPOSibHble OTBEpCTMS
acboueMeHTHON MnUTbl PEervcTpypyoT MpodwMnb nagaroliero TennoBoro noToka
BOOSIb MOBEPXHOCTM O6pasua. Bo BTOpow u TpeTben Touykax OH LOIkeH ObiTb

paBeH cooTBeTCTBEHHO (20+3) 1 (12,0+1,5) kBT-M—2.

4.19.2.7. Mo OKOHYaHWUN 3aMePOB YPOBHEWN TEMMOBbLIX NOTOKOB AATYMK CHUMatOT

M MNpUCTYNaloT K OnpedeneHnio TennoBoro KoaduuumeHta yctaHoBku (£),
XapaKkTepU3YHLLEro KOMMYECTBO Tenna, NoABOAMMOIO K MOBEpXHOCTU obpasua B
eaVHULLY BPEMEHU M HEOOXOAMMOrO ANs MOBbLILLEHUS TeMMepaTypbl AbIMOBbIX ra30B
Ha 1°C. [Ons atoro nepen acOOLEMEHTHOM MIUTON YCTaHABIMBAKOT LUENEBYHO
KanMbpoBOYHYIO ra3oByto ropernky. MepeBogaT B paboyee NOMOXeHWe 1 BKIOYaT

3anarnbHyto rasoByto ropesiky, perucTpupys Yepes 15 MyH ropeHnst Temnepartypy (£
) B BbITSXKHOM 30HTE. 3aTem 3aXuraloT LUEMeBylo KanMGpoBOYHYIO TOpersiky,

peryrvpysi nogavy rasa c pacxogom (0,030+0,001) n-c-1. Yepes 10 MuH ropeHus
perucTpupytoT Temnepatypy (£ ) B BbITSXHOM 30HTE.
TennoBow KoagdMLMEHT ycTaHoBKM (5 ) BbIMUCTIAIOT NO chopmyrie

_ ag
g ™ (29)

roe ¢ - yaenbHasi Tennota cropanus rasa, kkn-1;

() - pacxopq rasa 3anarnbHou ropenku, n-c-1.
B  KkayecTBe  TennoBoro  KoO3(PMUMEHTa  YCTAHOBKM  MPUHUMMAlOT
cpenHeapudMeTYecKoe pesyrbTaToB NSATH KanMbpoBOYHbLIX UCMBITaHUN.

4.19.2.8. TlpoBepky pexvMoB paboTbl YCTAHOBKM MPOBOAAT C MOMOLLBIO
CTaHgapTHoro obpasua, onMcaHue KoToporo npveeaeHo B npunoxenun 10. MHaoekc
pacnpocTpaHeHns NiiaMmeHn cTaHgapTHoro obpasua gormkeH 6biTb 18,4+1,5.

4.19.3. [MposedeHue ucnbimaHul

4.19.3.1. Tepen npoBeAeHNEM KaXOoro UCMbITaHWS KOHTPONMMPYOT MIIOTHOCTb
TENSI0BOro NOTOKAa B NEPBON KOHTPOSbHOM Touke no 4.19.2.3-4.19.2.5.

4.19.3.2. MNoaroToBneHHbIN K UCNbITaHNAM obpaseL, MaTepuana ycTaHaBnmBatoT
B iepxaTernb 1 Ha NOBEPXHOCTb obpasLia HaHOCAT puckm ¢ warom (30+1) Mm.

Mpymevanne - MaTtepuansl TonwmHON meHee 10 MM UCNbITLIBAIOT C MOATIOXKON
13 acbouemeHTHOW NmTbl padmepamu (320-140-10) mm.

4.19.3.3. 3axuraioT 3anarnbHyto roperiky 1 NnepeBoasiT ee B paboyee nornoxeHue.

4.19.3.4. 3ameHsawT pepxatenb ob6pasua, MCMoOMb3yeMbll ANst  KOHTPO&s
TeNnsoBbIX NOTOKOB, HA AepXaTernb C uccrnegyembiM 06pasLomM 3a Bpems He 6onee
30c.



4.19.3.5. AcnbiTaHwe AnUTCA OO MOMEHTa MpeKpalleHnss pacnpocTpaHeHust
nrameHu no NoBepxHocTh obpasua. B npouecce ncnbiTaHns onpegenstor:
BpEMS OT Hayana MCnbiTaHUs 40 MOMEHTa NPOXOXOEeHUst (PpOHTOM MrameHn

HyINeBON OTMETKM Ty, C;

BpPEMS NPOXOXOEeHVS (POHTOM MiaMeHu i -ro y4actka noBepxHocTu obpasua (i
=1,2,..9) 74, ¢;

paccTosiHue {, Ha KOTOpoe pacnpoCcTpaHUNcs OpoHT nnameHu, MM;

MaKCHMarnbHyto TeMNepaTypy AbIMOBbIX ra30B iy, °C;
BpPeMsi OT Hayarna MCMbiTaHus OO0 AOCTWKEHUS MaKcyMasbHOW TemnepaTypbi

Troax » C-

4.19.4. OueHka pe3ynbmamos

4.19.4.1. ina kaxgoro obpasua BbIYUCTAIOT MHOEKC PacnpoCTpaHEHNs MiaMeHn
(1) no goopmyne
0,01158 n 1]%
T ey 80T — T4 021, (30)

s} i=l7;

rae 0,0115 - paamepHbIi kKoadduLmeHT, BT-1;

0,2 - pa3amepHbIit KO3PULIMEHT, Cc-MM—1
CpenHeapndMeTNYECKOe 3HaYeHWe WHAEKCa NSATU WUCMbITaHHbIX 06pasuoB
NPUHUMAIOT 33 MHAEKC PacnpoCTpPaHEHWs NaMeHn UccrneayemMoro marepuana.

4.19.4.2. CxogumoCTb M BOCMPOM3BOAMMOCTb METOA4a Npu [OBEPUTENIbHON
BeposATHOCTM 95% He gomkHa npeBbiwaTb 25%.

4.19.4.3. YcnoBua wn pesynbTaTbl UCMbITAHUA PETUCTPUPYIOT B NPOTOKOre,
dopma KOToporo NpueefeHa B npuroxexHun 1.

4.19.5. TpebosaHus 6ezonacHocmu
Bo BpeMsi UCMbITaHUIA MaTepuarioB 1 TapupOBKM YCTaHOBKW CreayeT BKIOYaTh
NPUHYAUTENBHYIO BEHTUMSLMIO MOMELLEHUS, MpPY STOM CKOPOCTb BO34YLUHOMO

notoka He gomkHa 6biTb Gonee 0,35 m-c-1. Paboyee mMecTo onepaTtopa OOMKHO
yOoOBReTBOpATL  TpeboBaHusiM  anekTpobesonacHocT no[OCT 12.1.019 wu
caHuTapHo-MrneHndeckum Tpeéosanusm no FOCT 12.1.005.

4.20. MeTtog 3KCNEpUMEHTaNbHOrO OnNpeaeneHns nokasaTens TOKCUYHOCTU
NPOAYKTOB rOPEHUs MONMMEPHbIX MaTepuarnos

4.20.1. Annapamypa
YcTaHoBKa Ana onpefeneHust nokasatens ToKCM4HocTu (4epT.20) BknovaeT B
cebs crnegyloume aneMeHThbl.

YepT.20
i
]
N
th B
i

g

o gy,

808, 708
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1 - kamepa cropaHusi; 2 - Aepxatenb o6pasua; 3 - aneKkTpoHarpeBaTeslbHbIN
nanyyartenb; 4 - 3acroHku; 5, 18 - nepexogHble pykasa; 6 - cTauMoHapHas cekuust
3KCMO3NLMOHHOW Kamepbl; 7 - OBepua npeakamepbl; 8 - noaBwxHasi cekuust
3KCNo3nuMoHHon Kamepsbl; 9, 15 - wryuepsl; 710 - TepmomeTp; 11 - kneTka And
NOAONbITHBIX XNBOTHbIX; 12 - npegkamepa; 13 - npegoxpaHuTenbHas MembpaHa; 14
- BeHTUnsTop; 16 - peanHoBas Npoknaaka; 17 - knanaH npoayBKu

YepT.20

4.20.1.1. Kamepa cropaHua BmecTumocTbio 3-10-3 M3, coeguHeHHas ¢
9KCMO3NLMOHHOW KaMepow NepexofHbIMU pykaBamu, BbIMOMHEHA M3 MCTOBON
Hepxasetowen ctanm TonuwmHon (2,0+0,1) MM. BHYTPeHHSI NOBEPXHOCTL Kamepsbl
CropaHusi n3onmposaHa acbouemeHTHbIMU nrmtamy TonuwpHon 20 mm. B kamepe
YCTaHOBIEH 3KPaHMPOBAaHHBIN 3MEeKTpoHarpeBaTernbHbIA U3ryyaTens pasMepamu
120x120 mm u gepxaternb obpasua pasmepamm 120x120x25 mm. U3nydatenb
npeacTtaensetr cobon HarpeBaTenbHyl0 Ccnupanb, pasMeLleHHyl B Tpybkax u3
KBapLEBOTO CTEKMa W PacMoOfOKEHHY0 Meped  CTamnbHbIM - MOMMPOBAHHBLIM
oTpaxarenem C BOASHbIM oxnaxaeHveM. OH 3aKkpenneH Ha BepxXHenW CTeHke
Kamepbl nog yrrom 45° k ropusoHTarm. Cnvpanb usnyyatens conpoTUBIIEHNEM
(22,0+0,1) Om wu3rotoBrneHa w3 MpoBornokn mapku X20H80-H (CTOCT 12766.1)
avametpom (0,940,1) MM. DnekTponuTaHue mManydaTens perynvpyroT ¢ NOMOLLbO
TpaHcdopMaTopa M KOHTPOMMPYIOT MO NOKa3aHWsIM BOSIbTMETPA C MOrPeLUHOCTbI0
He 6onee 0,5 B.

Jepxatenb obpasua BbIMOMHEH B BuAE METanM4eCcKoM pamku, B KOTOPOW
3akpenneH acboLemeHTHbIN NoAA0H. MNoadoH nMeeT yrnybrieHne Ana pasmeLleHus
BKnagpllwa ¢ obpasuom Martepuana. HarpeBaemasi moBepxHOCTb obpasua wu
NOBEPXHOCTb 3MEeKTPOHAarpeBaTeNlbHOro M3nyyaTens napasnnefbHbl, paccTosiHWe
Mexay HAMK paBHO 60 MM.

Ha GokoBoW CTeHke Kamepbl CropaHusi UMEeTCs OKHO M3 KBapLieBOro cTekna
Ana HabnogeHys 3a 06pasLoM Npy UCMbITaHWSX.

Ha Bbixoge 3 kamepbl CropaHusi pasMeLleHbl 3aCIIOHKM BEPXHETO U HIDKHEro
nepexogHbiX pykaBoB. [nuHa BepxHero pykaBa 250 MM, HwiHero - 180 mm,
NpoXoAdHble CeyeHuss pykaBoB cooTBeTCTBEHHO 16040 mm un 160-30 mMm.
BHYTpEHHsIA MOBEPXHOCTb BEPXHEro MEepexodHoro pykasBa Takke obnvuoBaHa
acboueMeHTHbIMWU NITamu.

4.20.1.2. DKCNO3ULMOHHAs Kamepa, COCTOsALAsA U3 CTaLNOHAPHON M NogBUXKHON
cekumi. o nepumeTpy CTauMOHapHOM CeKuuM uMmeeTcs na3 Ans HagyBHOW
pes3nHOBON NPOKnagaku ¢ paboumm AasneHnemM He meHee 6 Mla. B BepxHen Yactu
Kamepbl HaXOAUTCHA YEeTbIPEXIONACTHOM BEHTUMNATOP NepeMelLMBaHns AMamMmeTpoM

150 MM ¢ yacToToi BpalleHust 5 c—1. Ha GOKOBOM CTeHKe YCTaHOBMEeH KranaH
npogoyBkn. Ha  ToOpueBOW  CTEHKE  MOABWXHOW  CEKLUMW  3aKpenseHbl
npefoxpaHuTenbHas MemOpaHa, npeakamepa, LWTyLepbl Ans  MNOAKMoYeHus
rasoaHanm3aTopoB, TEPMOMETP AN M3MEPEHUS TeMMepaTypbl B HWKHEN 4acTu
kamepbl. [lepeMelleHne MNOABWXHOW CEKLUMW TO3BOMSEeT M3MeHATb 06bem

3KCMO3MLIMOHHOM Kamepsbl oT 0,1 0 0,2 M3,

4.20.1.3. MMpegkamepa obvemom 0,015 M3, obopymoBaHHasi HapyXHON K
BHYTPEHHEN ABepL.aMn 1 CMOTPOBLIM OKHOM.

4.20.1.4. Bopooxnaxgaembin pgatumk Tmna lopgoHa  ®OA-013 wu
pervcTpupytowmin npubop tvna A 565-001-06 ¢ ananaszoHom usmepenuii ot 0 o
100 mB ans KOHTponst MfIOTHOCTM TENSIOBOrO MOTOKa. [lorpelHocTb M3MepeHus
NIOTHOCTW TEMNMOBOro NOTOKa He AorkHa ObITh Ooree +8%.

4.20.1.5. Ons HenpepbIBHOTO KOHTPOSS COCTaBa ra3oBO3AYLIHOW cpedbl B
3KCMO3NLMOHHOM Kamepe UCMOMnb3YHT razoaHanmaaTopbl okcuaa yrmepoaa (FTMAM-
5M ¢ pmanasoHom usmepeHut ot 0 oo 1%, AONYyCTMMOM MOrpelHocTbio +2%),
avokcuaa yrmepoga (FTMAM-5M ¢ ananaszoHom namepenuin ot 0 go 5%, gonycTrmMon
norpeHocTbio +2%) 1 kucnopoga (MH 5130-1 ¢ guana3oHom mnamepeHuin ot 0 o
21%, [onyCTUMOM MOrPELLHOCTLI0 +2%).

4.20.1.6. TepmomeTp nabopartopHbIi MOOro Tuna ¢ AnanasoHoOM U3MEPEHWA OT
0 po 100°C, ¢ norpeluHocTbIO He Gonee 1°C.

4.20.2. [Tod2zomoska K ucrbimaHusim
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4.20.21. Tlpu Hanagke YCTaHOBKW clegyeT onpefenutb  napameTpbl
HanpshkeHWs Ha Cnvpany 3neKTpOoHarpeBaTeNbHOroO M3nyyatens, Mpyu KOTOpbIX
obecneymBaloTCs 3a4aHHbIE YPOBHM NMOTHOCTM TEMMOBOrO NOTOKA. [1ng nsamepeHus
BeNMMYMHbI MafaloLlero TEMmnoBOro noTtoka Bogooxnagaembi gatynk POA-013
3aKpENNAT Ha LEeHTparnbHoOM y4acTke gepxartens obpasua. ViamepeHusi npoBoasT
npu repmMeTU3MPOBaHHON 3KCMO3ULMOHHOM KaMepe W OTKPbITbIX 3acrioHKax
nepexofHbix pykaBoB. o pesynstatam U3MepeHui CTPOAT rpadmk 3aBMCMMOCTU

NMAOTHOCTM MNadalolero TenmnoBoro notoka () OT HanpskeHUs Ha cnupanm
3M1eKTpoHarpeBaTesibHOro U3ny4vartens.
4.20.2.2. Tlo Benu4MHe MAOTHOCTW TEMNsIoBOro MOTOKA OMNpenenstT 3HavyeHue

Temnepartypbl UCMNbITaHWsA (f.; ), COOTBETCTBYIOLLIEE Temnepatype HarpeBaemow
NOBEPXHOCTN KOHTPOSbHOrO (Heroptodero) obpasuya wu3 acbouemeHnta. [Ons

onpeeneHuns fy; UCNOMNb3YHT AaHHble, NpUBEAEHHbIE B Tabn.16.
Tabnuua 16

o 10,0 ||13,5 [[18,0 ||23,0 ||28,0 | 32,5 |[38,0 ||44,0 |/52,5 |[65,0

kBT-M-2

o 300 || 350 | 400 | 450 |500 |550 ||600 |650 | 700 | 750
fwen, °C

4.20.2.3. YCTaHOBKY CriefyeT cuuTaTb FOTOBOM K WCMbITAHWMAM MaTepuarios,
€CIN NPU KOHTPOSbHOM MPOBEPKE:

3Ha4yeHVUs MNMOTHOCTM Majalolero TEeMmroBOrOo MOTOKa COOTBETCTBYHOT
YCT@HOBIEHHbIM 3HAYEHVSIM HanpshkeHWs Ha Crnvpanu arekTpoHarpeBaTeribHOro
n3nyyartens;

Boixoq, CO B ycrnoBusix TEPMOOKUCIUTENBHOIO pPa3fiOKEHUsi MOPOLLKOBOWA
uenmonosbl (dpakumsa 0,25-0,75) maccom 2,5 r npu Temnepatype WCMbITaHWS

450°C (nnoTHOCTb NagaroLlero Tennosoro notoka 23 kKBT-M—2) cocTtasnset (200+4)

mrr-1;
KOHUeHTpauma CO B 3KCNO3WLMOHHOM Kamepe 3a Bpemsi BbioepxuvsaHus 30
MWH CHWXaeTcs He 6onee Yem Ha 5% OT NepBOHaYanbLHOrO YPOBHSI.

4.20.2.4. ina vcnbiTaHui rotoBAT He MeHee 10 obpasuoB pasmepom 40-40 mm
daKkTU4eckon TonuwHbl, Ho He Goree 10 mM. O6pasubl KOHOMLMOHMPYIOT B
nabopaTopHbIX YCIOBUSIX He MeHee 48 4 1 3aTeM B3BELLMBAIOT C MOTPELLHOCTBLIO HE
6onee 0,1 r. OHM JOmKHbI XapakTepu3oBaTb CPELHWE CBOWCTBA MCCIedyeMoro
martepuana.

4.20.2.5. TpepgBaputenbHo o6pasubl Kaxdoro maTepvana noasepratoT
BO3JENCTBMIO TENSIOBbIX MOTOKOB Pa3nMYHOM MIIOTHOCTW, obGecrneunBaroLyx B
KaXXOoM MocrefytoLeM onbITe MOBbILLEHWE TEMNePaTypbl UCTbITaHUst obpasua Ha
50°C. lMpu 3TOM Haxo4aT 3HAYEHWE TemnepaTypbl WCMNbITaHWs MaTepvana B
pexmMmMe TEPMOOKUCIIMTENBHOTO pasnoxeHus (TneHust). OHo gormkHo 6biTb Ha 50°C
HWKe TeMNepaTyphbl, NpU KOTOPOI HabnaaeTCcsi caMoBOCNIIAaMEHEHVE o6pasLia.

4.20.3. lMposedeHue ucriimaHuli

4.20.3.1. Matepuanbl UCMbITbIBAlOT B OAHOM M3 [ABYX pPEXUMOB -
TEPMOOKUCIUTENBHOMO Pa3noXeHNs UM NIIaMEHHOIO FOPEHNs, a8 UMEHHO B PEXVME,
crnocobCTBylOWEM BblaeneHnto Bornee TOKCUYHBIX CMeCen neTyyux BeLlecTB.
Pexxim nnameHHoro ropeHnst obecnevmBaeTcs npy Temnepatype ucnesitaHus 750°C

(nnoTHoCTL Napatollero TennoBoro noToka 65 kBT-mM—2). Kputepuem BbiGopa
pexmMma OCHOBHbIX UCMbITaHWA CAy*MUT Hanborbluee YUCro neTanbHbIX UCXOA40B B
CpaBHMBaeMbIX rpynnax nogomnbITHbIX XUBOTHbIX.

4.20.3.2. pn npoBefeHNN OCHOBHbIX WUCMbITAHUA B YCTAHOBIIEHHOM peXxume
Haxo4sT psif 3HAYEHWUI 3aBUCUMOCTU TOKCUYECKOro AEACTBUSA NPOAYKTOB ropeHus
OT BENWYMHbLI OTHOLLEHWA Macchl obpasua k 06bemMy yCTaHOBKW. st nomyyYeHus
TOKCUYECKMX 3CHPeKTOB HIKe 1 Bbille YpoBHSA 50% neTanbHOCTM M3MEHSIOT 06BbeM
3KCMO3ULMOHHOW KaMepbl NPU NOCTOSIHHLIX pa3Mepax 06 pa3LoB MaTepuaros.

Mpumeyvanve - MNpy onpegeneHun Tokcudeckoro adhdekTa yunTbiBaloT rmbens
XUBOTHbIX, HACTYNMBLLYIO BO BPEMS 3KCMO3ULLUM, a TaKkxKe B Te4eHre nocrneayoLmx
14 cyr.



4.20.3.3. 3aTpaBKy >MBOTHbIX MPOBOAAT CTaTu4eckum crocobom. B kawgom
onbiTe WCMOMb3YylOT He MeHee 8 Oenbix Mbllwen wmaccon (20%2) .
MpooomimTensHOCTb akcno3nummn coctaensetr 30 muH. Temnepatypa Bo3gyxa B
npegkamepe 3a BpeMs 3KCno3uummn He JomkHa npesblwatb 30°C, a KoHueHTpauums
Kucropoga AorkHa 6biTb MeHee 16% 06.

MpumevaHve - B oTgenbHbIX cnydasx no TpebGoBaHUIO 3akasyuka Bpems
3KCMO3NLMN MOXET ObITb M3MEHEHO B Npeaernax 5-60 MuH.

4.20.3.4. TpepycmaTpuBaloT credylowmin Nopsaok NPOBeAEeHUst UCNbITaHus.
HarHeTatoT BO3fyx B HafyBHYIO Npoknagky Ao daenexus 0,6 Mra, nposepsioT
3a3eMrneHne  yCTaHOBKW, ucnpaBHocTb  npubopoB 1 obopyaoBaHus,
adpekTnBHOCTEL BeHTUNALMK. MogaoT Boay ANst OXnaxaeHus usnydatens, nocne
Yero BKIOYAKT €ro Ha COOTBETCTBYHOLLIEE HanpshkeHue. 3acroHKM nepexonHbIX
pyKaBoOB, KnanaH MpOAyBKW, ABepLa Kamepbl CropaHusi HaxogaTcs B MOMOXeHUn
"3aKpbITO".

B3BelweHHbIn 0bOpasey MaTepuana noOMeWaT, a npu  HeobxogMmMocTu
3aKpennawT BO BKMagbllle, UMEOLWEM KOMHaTHyio Temnepartypy. Knetky c
XUBOTHBIMW  YCTaHaBIMBAKT B MpedKkaMepe, HapyxHyl [Bepuy KOTOpOW
3aKpbIBaloT.

C MOMEHTa BbIXoAa 3MeKTpoHarpeBaTensHOro nanyyarens Ha
CTabunM3nMpoBaHHbIl pexvmM (4epe3 3 MWH MOCIe BKIMOYEHMS) OTKpbIBalT
3aCIiOHKM NepexofHbIX pykaBOB W [ABepuy Kamepbl cropaHus. Bknagbiw c
obpasuom 6e3 3agepkky NoMewaT B Aepxatenb obpasua, nocne 4ero ABepLy
Kamepbl cropaHus 6biCTpo 3akpbiBatoT. OTMeYalT Bpemsi Hadana 3Kcnosvumm
XVBOTHBIX B TOKCMYECKOW Cpeae.

Mo pocTkeHMM MakCuMarnbHbIX 3HaveHwn koHueHtpaumm CO un CO, B
9KCMO3ULMOHHON Kamepe 3aciioHKU NepexofHblX pyKaBoB 3akpbiBatoT. CHuMaloT
HanpskeHWe C HarpeBaTeNbHOTO 3fieMeHTa uanyyatens. BkmioyaloT Ha 2 MuH
BEHTUNATOP NepeMeLLMBaHUS.

Mo ncTeyeHU BpeMeHU 3KCNO3NLUM XMBOTHBIX OTKPBIBAKOT KnanaH npogyBKu,
3aCIIOHKM MEpPeXoAHbIX PYKaBOB WM HapyxHyl OBepuy npedkamepbl. YCTaHOBKY
BEHTUNMPYIOT He MeHee 10 MuH. PervcTpupyloT 4Mcrno MorMbLumx v BbDKUMBLLMX
MVBOTHBIX.

MpumeyaHve - B criydae onpegeneHus nokasaTtenst TOKCUMHOCTW MPOAYyKTOB
rOpeHVs npu ycrioBun KpaTkoBpemeHHon (5-20 MuH) 3KCMmo3vuum 3aTpaBKy
XVBOTHBIX HAYMHAOT C MOMEHTa [OOCTWXKEHUS MaKCUManbHbIX 3Ha4YeHWN

KoHueHTpaumn CO n CO 5, HO He nNo3fHee YeM yvepe3 15 MMH nocne pasnoXeHVs
obpasua.

4.20.3.5. B 3aBMCMMOCTM OT cOCTaBa MaTepuana npu aHanmse MpoayKTOB
rOpeHVss OnpefensioT KONMMYECTBEHHbIM BbIXO4 OKCuAa yrrnepoAa, AMoKcuaa
yrnepoaa, LMaHucToro Bogopoaa, OkCMaoB a3oTa, anbAernioB U Opyrvx BELLECTB.
Ona oueHkn BKMaga okcuga yrrnepoda B TOKCUYECKUA 3ddekT U3MepsitoT
coaepxaHne kapbokcuremorrobrHa B KPOBW NMOAOMNbITHBIX XXUBOTHbIX.

4.20.3.6. Ecrm macca obpasua npuHaTbix pasMmepoB 40x40 MM He nossonser
nony4nTb 3¢hheKTbl MeHbLUIE U BonbLue ypoBHs neTanbHocTn 50%, AonyckaeTcs
YMEHbLLNTL pa3mMepbl obpasua nmm yBenmuutb ux Ao 80x80 mm n TonwmHy go 20
MM.

4.20.4. OyeHka pe3ynbmamos

4.20.4.1. TlonydyeHHbIn psSa  3HaYeHUA  3aBUCMMOCTM  feTanbHOCTW  OT
OTHOCUTENbHOW MacCbl MaTepuana MWCnomnb3ylT [N pacyeTa nokasaTens

TOKCUYHOCTU HCLSU , B rm-3. PacyeT npoBOAAT C NMOMOLLBO npo6MT-aHanV|3a nnm
Opyrmx cnocob6os pacyeTa cpeaHNX CMepTENbHbIX 403 U KOHLLEHTPaLUIA.

4.20.4.2. Mpy HEOBXOAMMOCTU ONPEAENUTL KracCUMKaLMOHHbIE MapameTpbl
ANst APYIMX 3HAYEHWA BPEMEHM SKCTO3ULIMM UX BBIYMCTIAIOT MO dhopMyre

_ CLspCo

gCO (31)

Herg,



rae CLsy CO - cpeaHss cMepTenbHas KOHLEHTpaLWs okcmaa yrnepoaa B Mr-m—3,

KOTOPYIO BbIYMCIIAIOT MO ypaeHeHo CLsg = 4502 + 22292 ! (+ - Bpewms
3KCMNO3ULMN B MUH);
ECO - ypoBeHb BbigeneHns CO npu cropaHuM YCroBHO "3TanoHHbIX"

maTepuaros; AN Ype3BblYaiHo onacHbIX - 6onblie 360 mrr—1 | BbicOKoonacHbIX

120-360 mrr-1, ymepeHHoonacHbix 40-120 mrr-1, manoonacHbix - 4o 40 mrr-1.

4.204.3. Ecrm 3HayeHve HCLSD , MNOnyyeHHoe B pe3ynbTare WCMbITaHUs
martepuana, 6rmM3ko K rpaHU4HOMY 3Ha4YeHWI0 [BYX KIacCoB, TO MpuW onpegerneHnu
CTeMneHn OMNacHOCTM MaTepuarna MpYHMMAlOT BO BHUMAaHWE PEXUM WCMbITaHWs,
BpeMs pa3noxeHusi obpasua, AaHHbIE O COCTaBe NPOAYKTOB FOPEHUs!, CBEAEHUS O
TOKCUYHOCTUN OOHAPYKEHHbIX COEAUHEHNIA.

4.204.4. MMpn cogepxaHnm kapbokcuremorrnobmHa B KPOBM  MOJOMbITHBIX
XUBOTHBLIX 50% n Gonee cumnTaloT, YTO TOKCUYECKUA 3GeKT NPOLAYKTOB ropeHust
obycraBnmBaeTCcs B OCHOBHOM AeNCTBMEM OKCuAa yrrepoaa.

4.20.4.5. CxognumocTb MeToAa npu OoBepuTeEnbHOM BeposATHOCTM 95% He

JOoIkHa npeBbiLwath no Beixogy CO (mrr-1) 15%.

4.20.4.6. BocnpousBogmMmocTb MeToAa npu AoBepUTeEnbHON BeposiTHOCTU 95%

He JorpkHa npeBbiwaTh no Bbixogy CO (Mrr-1) 25%.

4.20.4.7. YcnoBusa wn pesynbTaTbl UCMbITAHUA PErMCTPUPYOT B MPOTOKOIe,
dopma KOTOpOoro nNpuBeAeHa B npuroxkeHun 1.

4.20.5. TpebosaHus 6e3onacHocmu

[MomelleHne, B KOTOPOM NPOBOASAT UCMLITAHWSA MO ONPEAEneHNio TOKCUYHOCTH
NpodyKTOB  rOpeHus, [OrkHO ObiTb  0BOpYyAOBaHO  MPUTOYHO-BbLITSHKHON
BeHTMNAunen. Paboyee MecTo onepaTtopa AOMMKHO YOOBMNETBOPATL TpebosBaHUAM
anekTpobe3onacHoCcTH no[OCT 12.1.019 w» caHUTapHO-TUIMEHNYECKUM
TpebosaHusam no FOCT 12.1.005.

4.21. MeTon 3KCNEPUMEHTAnNbHOro onpeaeneHns MWHUMarbHOM
donermMaTmM3vpyloLe  KOHUEeHTpauun  donermatmMsatopa U MUHUMAIbHOTO
B3pbIBOONACHOIO COAEPXaHWS KMCIOpoaa B ra3o- 1 NapoBO3AYLLUHbIX CMECSIX.

4.21.1. Annapamypa

OnpegeneHune MUHUManbHON donermMaTumanpyoLLen KOHLeHTpauunm
donermatmatopa M MUHMMArbHOTO B3PbIBOOMACHOIO COAEPKaHMUs Kucriopoda B
raso- 1 NapoBO34YLLUHON CMECU OCYLLECTBNSAIOT Ha YCTaHoBKe, onucaHHon B 4.10.1.

4.21.2. MposedeHue ucribimaHuli
VcnbiTaHusa NpoBoasaT no metoay, nsnoxeHHomy B 4.10.2.

4.21.2.1. B BaKkyyMMPOBAaHHbLIN peaKkLMOHHbIA COCya nocrienoBaTenbHO NogatoT
no napuuanbHbiM  [OaBMEHUAM  UCCredyemMoe BELeCTBO W 3afaHHbii
driermatmMsaTop, a 3aTeM MoAalT BO34yX A0 BblpaBHMBaHWS [OABIEHVS B
peakLMOHHOM cocyae C aTMOCHEPHBIM.

4.21.2.2. N3meHsa coaepxaHWe uCCrnegyemMoro BelecTBa B CMeCu npwu
HEeM3MEHHON KOHLUeHTpauun dinermMatm3aTopa, HaxoAsaT — KOHUEHTpauWOHHbIe
npegernbsl pacnpoCcTpaHeHUsi MaMeHn No CMecu.

4.21.2.3. 3aTeM yBenuuunBaloT Ha 2% copepxaHue criermaTusaropa B CMECU ©
CHOBa HaxoA4sT Npeaernbl pacnpocTpaHEHNs NIIaMEHN.

4.21.2.4. TMpoBoas aHanorM4yHble WUCMbITAHWS, HaxoOaT Takoe COAepXaHue
dermatmu3atopa B CMeCW, TMpU  KOTOPOM HWKHUA W BEpXHUA npegen

pacnpocTpaHeHNst NriaMeHn CXOAATCS Ha rpadmke B OAHY TOYKY ¥4 (4epT.21).

McnbiTaHne cmecn, COOTBETCTBYIOLIEH MO COCTaBy TOYKE 4, MOBTOPAIT He
MeHee Tpex pas.

YepT.21
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4.21.3. OyeHka pe3ynbmamos

4.21.3.1. CopepxaHve drerMaTmusaTtopa, COOTBETCTBYKWOLIEE TOYKE ¥,
NPUHUMAKOT 33 MUHUMarbHY (NerMaTU3vpyIoLLY0  KOHLEHTPaLUo  AaHHOro
donermatmaaTopa 4ist UCCrieqyemoro BeLLECTBa.

4.21.3.2. MMHMManbHoe B3pblBOONACHOE copepxaHune kucropoga (¥, ) B % 06.
BbIYMCIISAIOT MO hopmyrie

g, = 2,08 1073100 - w4 (100 - £,0) - (32)

rae ¥3 - MUHUManbHas dnerMaTuavpyloLLas KoHUeHTpaumsa dnermarusaropa, %
00.;

@hgo— cofepxaHve BoasiHoro napa B Bo3gyxe (% 06.), BbluMcnsgemoe Mo
copmyre (9).

4.21.3.3. CxogumocTb MeToda npwu JoBepuTenbHon BeposaTHOCcTM 95% He
AomikHa npesbiwaTtb 0,2% 06.

4.21.3.4. BocnpoussBogmMmocTb MeToAa npu AoBepuTenbHON BeposiTHOCTU 95%
He JorpkHa npeBbiwatb 0,6% 06.

4.21.3.5. YcnoBua u pesynbraTbl UCMbITAHUA PEMMCTPYPYIOT B MPOTOKOMe,
¢opma KOTOpOro npueedeHa B NpuUrioxeHmun 1.

4.21.4. TpeboBaHuss 6e3onacHoCTU

Paboyee MmecTo onepatopa [OOIDKHO  YAOBMNETBOPSATb  TpeboBaHusIM
3nekTpob6e3onacHoCTM noOCT 12.1.019 w» caHUTapHO-TUIMEHNYECKUM
TpebosaHusam no OCT 12.1.005.

4.22. MeTopf, aKCNepUMEHTanNbHOrO OnNpeaeneHns KOHUEHTPaLMOHHOro npegena
AndopysnoHHoro roperust (MAN) raszoBbix cMecei B BO3ayxe

4.22.1. Annapamypa

YcTtaHoBka onsa onpegenermnsa MO ra3oBbix cMecer B BO3ayxe NpeacTaBrieHa
Ha yepT.21a.

YepT.21a
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Foprywia raa

1 - pecuBep; 2 - nepBuYHbIA TepmornpeobpasosaTens tl; 3 - Bakyymmerp; 4 -
BaKyyMHbI HAcocC; 5 - nameputensHoe YCTPOMCTBO CUrHarnoB C AaTyvka AaBreHns;
6 - patyvk pJdaeneHus;; 7 - BEHTMNb TOYHOW perynumpoBku; 8 - Hacagok

Ondbdy3noHHOrO  ropeHus; 9 - nepBuYHbIA  TepmonpeobpasoBartens t3; 710 -
HarpeBatenb 33; 11 - TepmocTat; 12 - HarpeBatenb 31; 13 - nepBWYHbIN

TepmonpeobpasoBaterns t2; 14 - Bakyymmerp; 15 - maHomeTp; 16 - cucTtema
TepMmoperynupoBaHnus; 77 - eMkocTb Ans Boabl; 18 - naporeHepartop; 19 -
HarpeBatenb 32

YepT.21a

4.22.1.1. TepmocTat npeacTtaeBnseT CcobON  3aMKHyTbIl 0b6bem C
Tepmousonaumen. TepmocTaT npedHa3HayeH Ana  MNogAepXaHus  3a4aHHOro
TemneparypHoro pexumMa 20-300°C rasoBor CMecu nyTem HarpeBa 3JIEMEHTOB
cuctembl  rasonpurotoBnenunsi.  OGorpeB  TepmocTata  OCYLIECTBNSETCSA
HarpeBaTtenem 33 mowHocTelo 9,6 KBT. BHyTpu TepmocTtata pasmelleH pecvBep
OIS MPUroTOBNEHUST CMECK TOPKYeEro rasa Cc pasbaButenemMm u naporeHepartop,
npegHasHayeHHbIi NS MPUroTOBMEHMS BOASHOIO Napa WM napa roptoyen
»uakocTn. PecrBep npeacTtaBnsieT cobon cocyn odbemom 20 oM, pacCUUTaHHbIN
Ha aaeneHne 2,5 MMa. O6orpeB pecvBepa OCYyLLECTBNAETCA HarpeBaTtenem 31
MOLLHOCTbIO 6,2 KBT. MaporeHepaTtop npeactaBnsaeT cobon cocy obbemom 25 am.
Ona nonyyeHns BOASIHOTO Mapa CAyXuT HarpeBaTenb 32 MowHocTbio 9,6 kBT.
[onyckaeTcst OTKIIOHEHME OT yKa3aHHbIX 3Ha4YeHU 06 EMOB M MOLLHOCTEN Ha 5%.

4.22.1.2. Hacagok andxysmoHHoro ropexusi (HAIN) npegctaenset cobon comnno
JaBans ¢ dopcyHkoi (2,1£0,1) mm.

4.22.1.3. QnemMeHTbl U3MEPUTESTEHON CUCTEMbI:

cucTema TepMOPErynupoBaHns 1 ynpasneHus HarpesaTtenamu 31, 32, 33;

BaKyyMMeTpbl krnacca TodHocTu 0,4;

MaHOMETpbI C AnanasoHom uamepenuns 1,0 n 0,25 MlMa knacca TovHocTu 0,4;
TMN MaHOMETpa BbIOUpaeTCa UCX0AA N3 YCIIOBUS NPUIrOTOBIEHUSI ra30BON CMECH C
To4HOCTBH0 0,5% (06.) N He06X0ANMOro Ha4anbHOro AaBEHNS CMECU B PECUBEPE;

AaTyuK AaBneHns ¢ guanasoHoM usmepenus 1,0 Mra;

U3MEpUTENBHO-PETMCTPUPYIOLLIAS  annapaTtypa AN W3MEpPEeHUs CUrHamoB C
JaTyvka [daBneHunst B 4acTOTHOM AmanasoHe o 10 My ¢ BepxHUM npedernom
n3mepeHusi He 6onee 1,0 MMMa.

4.22.2. [Tod2omoska K ucrbimaHusim

4.22.2.1. TlpoBepslOT HamMume W COAepXaHWe MacnopTHbIX AaHHbIX Ha
nccneayemoe BeELUECTBO.

4.22.2.2. MNposepstoT obopyaoBaHue Ha repMeTudHOCTb. [Ina aToro B pecusep
noAarT BO3AYX WM MHEPTHbIA pa3baBuTtenb nog u3bbiTOYHbIM AaBneHvem 1,0
Ma. YcTtaHoBKa cumTaeTcs repmeTudHon, ecrm 3a 300 ¢ aaBreHue ynano meHee
YeM Ha MONOBUHY AerneHusa MNo LKane MaHoMeTpa C guanas3oHoM mamepenus 1,0
Ma knacca To4HocTu 0,4.

4.22.2.3. MNpoBoAsT TapupoBKY AaTuuka AaBrieHus Mo nokasaHusim ob6pa3sLoBoro
MaHoMeTpa ¢ Anana3oHom namepeHus 0,25 MlMa knacca TovHocTu 0,4.



4.22.2.4. lNMpn paboTe C roprovert XmMaKoCTbio C HU3KMM [aBfieHVeM NapoB Mnpu
Temneparype 20°C >u1OKOCTb HarMBaloT B NMaporeHepaTop, BKIMOYAKT HarpeBarTenm
31, 92, 33 1 HarpeBaloT naporeHepaTop, pecvBep 1 TepMocTaT A0 Temneparypbl,
npu KOTOPOW [aBrieHVWEe MapoB rOPHYER XUOKOCTW AOCTATOMHO ANs Cco3AaHus
TpebyeMbIX ra3oBbIX CMECEWN.

4.22.3. [MposedeHue ucribimaHul

4.22.3.1. MpoBoASAT BaKyymMvpoBaHUe ra3oBblX Maructpanen, NoaKMoYeHHbIX K
cmecuTento u  obecnedvBalOLmMx Mojady ra3oBOM CMEcU Ha Hacapok
Andpy3noHHOro ropeHus.

4.22.3.2. Mo napuuansHbIM JaBreHusiM ra3oB £ B pecuBepe NpurotTaenveaiot
Tpebyemylo rasoByldo CMeCb WCCriedyemoro ropiodero un  pasbasutens.

KoHueHTpaumio rasa C; paccunTbIiBaloT Mo dopmyrne
C;=100-B/ By,

rae Poam - o6Lee naBneHue B pecusepe, MMa.
[MpurotToBneHne cmecu ocyLLECTBNSAIOT B CriedytoLLen NocneaoBaTensHOCTU:
B peCMBEp NnoaroT roproynii ras;
OCYLLECTBNAIT BaKyyMUPOBaHME ra3oBbIX MarucTpanew;

NnoAaloT B pecuBep pa3dbaBuTeNb.

4.22.3.3. BknioyatoT HarpeBatens 31 W uccrneayemyio rasoByl0 CMeECb
HarpeBalT [0 33aJaHHOM TemnepaTypbl. YKasaHHyl0 TemrepaTtypy BHOCAT B
NPOTOKON MCMbITaHUN (NpUnoxeHuWe 1) kKak TemnepaTtypy WCCRefyemoin rasoBon
cMmecwu.

4.22.3.4. OTKpblBalOT JfMHMIO nogadyn rasoBor cmecu Ha HAOI. CkopocTb
MCTEYEHNs 3afaHHOW ra3oBOM CMecu K3 (POPCYHKM MpuM 3TOM JdorkHa ObiTb
MWHUManbHO BO3MOXHOW. OOHOBPEMEHHO €e 3aXMraloT (NfameHem CrMpTOBKW,
cnuykamm u T.0.).

Mocne 3axwuraHusi rasoBon cMecu U 0OpasoBaHWsi YCTOMYMBOMO rOPEHUs
Andpdy3noHHOro dhakena HavyMHalT yBenMYMBaTb CKOPOCTb UCTEYEHWs rasa u3
(POPCYHKM C MOMOLLBIO BEHTWUMS TOYHOW PErynmMpoBKW. YBEMWYEHWE CKOPOCTU
MCTEYEHNs NPOAOIMKAETCA A0 TEX Nop, NoKa He HaCTYMUT CPbIB NITaMeHN.

B mMomeHT cpbiBa ropeHus dmkcupytoT AasrneHve Ha Bxoge HA .

Mpouenypy onpegeneHns f[asneHnss cpbiBa  AUAdY3MOHHOMO  MriaMeHn
noBTOPAOT nNATb  pa3. [lo pesynbTatam 3TUX M3MEPEHWA  onpenensoT

cpeaHeapudMeTNIeckoe sHaueHne Ay,

4.22.3.5. [NoBTOPSIOT CEPUI0 IKCNEPUMEHTOB B COOTBETCTBUM C 4.22.3.1-4.22.3.4
Npu KOHLIEHTpaLMsIX roptodero rasa B cmecu Ha 5% (00.) Hwke npegblayLmx
3HadyeHun. B obnactu npefernbHbIX KOHLEHTpaUWi roprovero rasa B CMECU C
pasbaBuTenem KOHLEHTpaLuus roptodero rasa nameHsietcs ¢ warom 1% (06.).

Mpn npoBegeHUN cepun OrHEBLIX UCMBITAHWN B KaXOoM OMblTe€ B MOMEHT
3aXUraHMs rasoBol CMecu HeobXoOAMMO BbIMOIMHEHWME YCMOBMSA, MpU KOTOPOM
AaeneHne rasa nepen GOPCYHKOM OOMKHO OblTb HWXE MEepBOr0 M3MEPEHHOro B

OAHHOW Cepymn NCMbITaHUA 3HaYEeHNs! M’cp .

[MyTem nocrnegoBaTenbHOMO YMEHbLUEHWS KOHLIEHTpaLMU TOpHYEero rasa B
cMecu ¢ pasbaBuTenem onpeaensitoT KOHLEHTPaLUMIO roproYero rasa, npu KOTopom
JaHHas rasoBas CMeCb MNpUM MUCTEYeHMM B aTmocdepy He crnocobHa K
Andbdy3MOHHOMY rOPEHUIO.

4.22.4. Obpabomka pe3ynbmamos

4.22.4.1. 3a KOHLUEHTpauuoHHbIM npegen Andxpy3VOHHOTO TOpPEHNST ra3oBbiX
CMecel B BO3[yXe MNpUHWMAlOT cpefHeapudMETMYECKOE 3HayYeHne Orivbkanmimx
KOHLIEHTpaLMIA roptodero, pasnnyaromxcsa He 6onee yem Ha 2% (06.), npy ogHon
13 KOTOpbIX HabnoaaeTcs Andxpy3noHHOE ropeHne rasoBo CMECU Mpu UCTEYEHUN
B atmocdiepy, a npv Apyron - ero oTCyTCTBME.

42242, Tlo pesynsTaTam W3MEPEHWA pPACCUUTLIBAIOT CKOPOCTb CpbiBa
aundbdy3noHHOro ropenns V, m/c, no dopmyne
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rae K - koacbduumneHT pacxoga hopcyHKU, paeHbii 0,75;

K - MmonekynsipHas macca uccrnegyemon ra3oBori CMeCH, KI/Morb;

Cp - TENJIOEMKOCTb UCCeayeMon ra3oBor cmecu, khx/monb-K;

7 - Temnepatypa rasa, K;

F, - atmocdpepHoe aasrnenve, &, =1,01-105 Ma;

N’cp - M3ObITOYHOE AaBreHne, Npu KOTopoM HabnogaeTcs cpbiB AndDY3VOHHOTO
ropenus, Ma;

y=CpiC,.

4.22.4.3. Ycnosua n pesynbTaTbl UCNbITAHUA PErMCTPUPYIOT B MPOTOKOMe,
dopma KOTOpOro NpuBeLeHa B NpurioxxeHun 1.

4.22.5. TpebosaHus besonacHocmu

Mpy ncnbiTaHmsax HeobxoammMo cobrnogaTtb Mepbl 6€30MacHOCTU, CBA3aHHbIE C
paboTon C OTKPLITLIM OTHEM.

B npouecce noarotoBkM M MpOBeOEHUs WCMbITaHWA criegyeT NpUMEHsITb
VMHOMBUOYyanbHble CpeacTBa 3awuTbl, BblOUMpaemble B COOTBETCTBUM  CO
CBOWCTBaMM MCCIeQyeMOro BeLLecTBa.

Paboyee mecTo onepatopa [OIDKHO  YAOBMNETBOPSATb  TpeboBaHMAM
anekTpobesonacHocTM[OCT  12.1.019-79 w©n  caHUTaAPHO-TUIMEHNYECKNM
TpebosaHusam [OCT 12.1.005-88.

ObcnyxvBatomii  nepcoHan o6s3aH CTPOro  BbIMOMHATE  MHCTPYKUMM MO
6e3onacHol aKkcnnyataumnm cocyaos, paboTalowmx nos AaBeHUEM.

422, 4221, 4.221.1-4.221.3, 4222, 4.2221-42224, 4223, 4.223.1-
4.22.35,4.22.4,4.22.4.1-4.22.4.3,4.22.5.
(BBegeHbl gononHuternsHo, Mam. N 1).

NMPUITOXEHUE 1 (pekomeHayemoe).
MPOTOKOIbI ONMPEAENEHUA NOKA3ATENEN
NMOXXAPOB3PbIBOOINACHOCTU BELLECTB U
MATEPUAIIOB

NMPUNOXEHUE 1
(pekomeHayemoe)

NPOTOKON
3KCnepUMeHTanbLHOro onpeaeneHns rpymnmbl HEroprYMxX matepnanos

Harta HavmeHoBaHve, ¢M3nKo-xummnyeckne
CBoOWCTBa Unn

ykazaHne HO Ha
maTepuvan

Ycnosusi B NOMELLEHWN:

Temnepartypa, °C
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aTMoccepHoe  [aBrneHuve,
klMa

OTHOCUTESbHas BMaXHOCTb,
%

XapakTepucTka  M3MepUTENbHbIX
npubopos

Homep || Temnepatypa TemnepaTypa Ha A Temnepatypa A Bpewms Macca MoTteps
obpasua || B neun, °C NMOBEPXHOCTU é BHYTpU obpasua, camocTosi- | obpasua, r Macchl
ans obpasua, °C °C °c || TeneHoro obpasua,
ucrbl- ropeHuns %
TaHus obpasua,
c
HaJarnb- | Makcu- || KoHeu- Makcu- || KoHe4- MaKkcu- || KoHeY- oo nocne
Hast ManbHasi |[H a s ManbHasi||H a s ManbHasi||H a s Ucnbl- || UCNbI-
TaHus (| TaHUA
"ff,maxc ‘Ej',mrt r's,r.!}a.r{c: "f.S,KDH ‘EC,KDH
f'c,mm

‘i-\‘zf,cpem{= ’ .&fs,cpemz , .&fc,cpem{z ’
Mprmeyvanve
BbiBOA

damunus oneparopa

HavmeHoBaHve naGopatopum

Pat)

¢, K0H

NPOTOKON

JKCnepuMeHTanbHOro onpegeneHua rpynnbl TPYAHONopH4YMX U TrOpHOYMX

TBepAbiX BelwecCcTs U MaTepuanoB




[ata

HaumeHoBaHue, coctaB n (m3uMKo-
XMMU4eckme

Ycnosusi B NMOMELLEHWMN:

Temneparypa, °C

CBOVICTBa BeLUeCTBA WM YyKalaHue
HO Ha maTepuan

aTMmocdepHoe
klMa

OTHOCUTENbHAA BNaXXHOCTb,

%

[aBrneHve,

XapaKkTtepucTuka  M3MepuUTerbHbIX
npubopos
Homep Temnepatypa || MakcumanbsHas || Bpemsa Macca obpasua, r MoTeps
obpasua peaKkLMOHHOW || TemnepaTtypa OOCTWDKEHUS macchbl
ans Kamepbl [0 || ra3o00pasHbiX || MakcumMansHOM ob6pasua,
UcnbiTaHus || BBEAEHUS npoayKToB TemnepTypsbl, C %
ob6pasua, °C || ropeHus, °C

o nocne

UCMbITaHWS || ncnbiTaHUs!
MpymevanHve
BriBog

damunus onepatopa

HavmeHoBaHve naGopatopum




NPOTOKON

onpeaeneHus TemnepaTtypbl BCMbILWKW XXMAKOCTEW B 3aKPbLITOM TMITIE
(ykasaTb mMapky npubopa 1 cnocob HarpeBaHusi; [ONyCKaeTcs NPUMEHSITL Npubop
MBHS, npnbop no TY 38110207 v aHanornyHele)

[ata HaunmeHoBaHue, M3NKO-XMMU4eckune
cBOWCTBA
ucenegyemom

Ycnosusi B MOMELLIEHWN: XUOKOCTU

Temneparypa, °C

aTMocdepHoe  OaBrieHue,
kMa

OTHOCUTENbHAA BIAXXHOCTb,
%

Homep CkopocTb Temnepatypa || PesynbTtat || Temnepatypa || OcobeHHocTH
obpasua HarpeBaHusl || McnbiTaHus, ucnbiTaHms || Benbiwku, °C || McnbiTaHus
ans o6pasua, °C Ha

NCMBITAHNS || o an-1 BCMbILLKY

fpen =Lren epemm T2 /(1013 -p) =

BbiBOg

damunvs oneparopa

HaumeHoBaHue nabopartopum




NPOTOKON
onpepeneHus TemnepaTtypbl BCMbIWKW WU BOCMNaMeHEHUS XWAKOCTen B

OTKPbITOM TWUIMNE
(ykasaTb Mapky npubopa v cnocob HarpeBaHusl)

Oata HavmeHoBaHve, M3nKko-xmmuyeckme

CBOVCTBa

uccnegyemom
Ycrnosusi B NOMELLEHWM: XNOKOCTH
Temnepartypa, °C
aTMocdepHoe  AaBreHue,
klMa
OTHOCUTESbHAsI BMaXHOCTb,
%
Homep CkopocTb Temnepatypa || Pesynbtar Temnepatypa OcobeHHocTH
obpasua HarpeBaHus || NcnbiTaHus, UCMbITaHWUS  Ha || BCMbILLKK UCMbITaHWsA
ans obpasua, °C BCbILLKY (BOCNNameHeHus),

o

NCMBITAHNS || o an-1 (sBocnnameHenue) || °C

Lpen {Bocm) = chn(Bocm),cpem{ +0,27(101.3- p)

BbiBog

damunus onepatopa

HavmeHoBaHve naGopatopum




NPOTOKON

onpepeneHnsa TemMmnepatypbl BocCnJlaMeHeHus (CaMOBOCﬂnaMeHEHMH unun
THEHVIFI) TBepAbliX BelWeCcTB U maTepuanoB

[ata

YCrnoBusi B MOMELLEHUN:

Temnepartypa, °C

aTmocdepHoe
klMa

HauveHoBaHue, coctaB n dm3umKo-
XUMUYeckune

CBOWCTBa MCCnegyeMoro BellecTBa
unu ykasadue HO, Ha matepuan

[aBrieHve,

OTHOCUTENbHaA BIA)XXHOCTb,

%

XapakTepucTuka
npubopos

n3MepuTternbHbIX

Homep obpasua
Ang ncnbltaHnga

TemnepaTtypa
ucnbiTanus, °C

OcobeHHocTH
MncnbiTaHNA

Pesynbtar
UcnblTaHus

BbiBOg

damunvs oneparopa

HavmeHoBaHue nabopartopum

NPOTOKON

onpepeneHus Temnepatypbl CaMOBOCMIaMeHEeHUS ra3oB U XUAKOCTen



Data

HaumeHoBaHve, coctaB u dm3suKo-

XnMmmn4eckmne

YcnoBusi B MOMELLEHUN:

Temneparypa, °C

aTMocepHoe

klMa

cBoOMCTBA

nccnenoyemoro

BellecTBa

[OaBreHue,

OTHOCUTENbHAaA BNaXXHOCTb,

%

XapaktepucTtuka

npubopos

n3MepuUTenbHbIX

Homep
npoo6b!
BelllecTBa

KonnyectBo
BellecTBa B

npo6e, cm3

()

Temnepatypa Kornbbl,

°C

Bepx

cepeanHa

HU3

Temnepatypa
UCMbITaHNs,
°C

Mepwviog,
WHAYKLNM,
c

PesynbTtat
MCMbITaHUA

[Mpumevanne

BriBog

damununs onepatopa

HaumeHoBaHwe naGopatopum




NPOTOKON
onpepeneHna KOHUeHTPaUMOHHbIX npeaenoB pacnpoctpaHeHusA niamMeHu
no raso- U napoBo3aylwHbIM CMecAM

[ata

HavmeHoBaHVe ¥ cocCTaB BellecTBa, Temnepartypa KUMNeHus W OasreHue
HaCbILLEHHOTO napa npu Temneparype

MCMbITAHUN
PacuyeTHoe 3HayeHWe KOHLEHTPaLMOHHbLIX % 00., % 006.
NpeneroB: gy = vy =
Howmep || ATmoc- Temne- || OTHoCK- Ob6Lwee MapuuansHoe KoHueHTpauusa | Pesynbtat
ucnel- || depHoe paTypa || TenbHas AaBreHue || AaBneHve KOMIMOHEHTOB ncnblTaHWs
TaHusa || naeneHue, || Ucnbl- || BMakHOCTb || cmecu, KOMMOHEHTOB cmecH, % 06. Ha Bocnna-
MM PT.CT. || TaHui, | BO3Ayxa, MM PT.CT. || cmecw, MM MeHeHne
°C % pT.CT.
]H 314151123 4]5
Mprmeyvanve
BbiBoa: @y = Wy =

damunus onepatopa

HavmeHoBaHve nabopatopum

NPOTOKON

onpeAeneHUsi HWKHEro KOHLIEHTPaUMOHHOro mnpepena pacnpocTpaHeHus
nnameHy, MakCUManbHOro AaBreHus B3pbiBa, MaKCMManbHOW CKOPOCTU
HapacTaHusi [aBrieHUsi, MUHMMarIbHOTO B3PbIBOONACHOIO COAepPXaHus
Kucnopoga WM MUHUManNbHOM  chnerMamsvpylowen  KOHLUEHTpauuu
cdnermam3aaropa



Hata HaumeHoBaHne, coctaB W dwm3nko-

XMMU4yeckue
CcBOWCTBA nccnegyemoro
BellecTBa

YCrnoBusi B MOMELLIEHUN:

Temneparypa, °C

aTMocdepHoe [aaBrieHue,

klMa

OTHOCUTErNbHas

BNaXHOCTb, %

BmecTumMOCTb  peakLMOHHOro , BMECTUMOCTb

cocyga pecuBepa

XapaktepucTuka N3MepPUTENbHbIX

npubopos

Homep CopepxaHne Macca KoHueHTpauusa || Oaenenune || CkopocTb

obpasua kucropoga B || ob6pasua, || BewecTtsa B || B3pblBa, HapacTaHus

and rasoBo3ayLUHOW || 1 peakLMOHHOM kMa [aBrenHuns,

0,

ucnbiTanns || cmecu, % o0b. cocyne, rm-3 Ma-c-1

Mprmeyvanve

BblBOa: @y = | Py = ; (dp AT ey =

Py T Py =

damunus oneparopa




HanmeHoBaHne

nabopatopum

NPOTOKON

onpepefieHUs TemnepatypHbiX NpeaerioB pacrnpocTpaHeHusi nfaMmeHu no
NapoBO3AYLWHbLIM CMeCAM

Data

HaumeHoBaHue, coctaB M m3umKo-

XnMmmn4eckmne

YcnoBusi B MOMELLEHUN:

Temneparypa,

aTMocepHoe

klMa

°C

cBoncTBa uccnegyemom

XNOKOCTU

[aBneHve,

OTHOCUTENbHAA BITaXHOCTb,

%

XapaktepucTuka

npubopos

Nn3MepuTtesbHbIX

PacueTHoe 3HayeHne TemnepaTypHbIX NPeaenoB:

Homep
obpasua
ans
ucnblTanus

Temnepatypa, °C

MowHocTb || Pesynbtar

WUCTOMHUKA || UcnbITaHMA Ha
3axuraHus, || BocnmnameHeHve
MK

XXNOKom

asbl

napoBoun

dasbl

OcobeHHoCcTU
UCnbITaHWA

i El:u'rr{as:'l a l?clsocm'x

+En'rm:'2 iz l?clsocm'x

+EDTKE.3)3

io= (fsocrm

H*"E




BbiBop: {5 = s =

damnnms onepartopa

HaumeHoBaHwe naGopatopum

NMPOTOKON
onpepernieHnsl YCrioBUi TEMMOBOr0O CaMOBO3ropaHusi TBepPAbIX BeLeCTB M
maTe puanos

[ata HavmeHoBaHmne, coctaB u m3uko-
XUMUYECKME CBONCTBA

nccnegyemoro BeLlecTBa U
ykasaHue H[ Ha

YcroBusi B NOMELLEHNM: mMartepuan

Temneparypa, °C

aTMocdepHoe  AaBneHuve,
kMa

OTHOCUTENbHAaA BNaXXHOCTb,
%

XapaKTepucTuka U3MepUTeribHbIX

npvbopos

Homep Pasmep YnenbHas [Noka3zaHus Temne- Bpems Mpoaomun-
obpasua obpasua (no || NoBEpXHOCTL || TEPMO3NEKTPUHECKNX || paTypa o TEnbHOCTb
ans pa3mepy obpasua, M || npeobpasoBarenei UCMbITaHwsl, || caMoBO3- || UCNbITaHUS,
UCMbITAHWSA || KOP3UHOYKM), || _1 °C ropaHus, |[ 4

MM Y




[Mpumeyanne

YpaBHeHUS1, Bblpaxatome yCnoBuaA TenioBOro CaMmoBO3ropaHna:

lgs = s =

damunus oneparopa

HavmeHoBaHve naGopatopum

NPOTOKON
onpepeneHns MMHMManNbLHOW 3HePruM 3axuraHus nblneBo3AYLWHbIX cMece

[ata HaumeHoBaHve, coctaB M (m3uMKo-
XUMUYecKme

cBoucTBa nccnegyemoro

BeLlecTBa
YcnoBus B NOMELLEHUMU:

Temneparypa, °C

aTmocdepHoe — AaBreHve, [aHHble O bpakumoHHOM cocTaBe
klMa obpasua

OTHOCUTENbHAA BITaXHOCTb,
%

XapakTepucTka  U3MEpUTENbHbIX
npubopos




Homep || Hanps- || PaccTosHue Paspsaa- || HanpskeHne EmkocTb || Ymcno Yncrno OHeprus
ucnbl- || xxeHue || mexay HbIN Ha KOHOEH- || MCKpOBBIX || BOCNNa- || MCKpOBOro
TaHus || Ha pacnbinuTeneM || npome- || koHgeHcaTope, || caTopa, || paspsaos, || MeHeHWn, || pa3psaaa,
Bubpa- (| n xyTok £, || kB n® " MK
Tope, anekTpoAamu ||y 2
B B, Mm
4 Uy
Mprmeyanve
BbiBoa: W=

damunus oneparopa

HavmeHoBaHve naGopatopum

NPOTOKON

onpepeneHnsa KNCNopoaHOro UHAeKca

[ata

HavmeHoBaHne
Matepuana

YCrnoBusi B MOMELLEHUN:

Temneparypa, °C

Bva, pasmepbl 1M opueHTauus
obpasua

aTMocdepHoe AaBreHue,
kMa

OTHOCUTEernbHas
BNaXHOCTb, %

BapuaHT 3aiwranuna (A
v B)

KoHanumoHmpoBaHue: 6e3, 23, 23/50




1]
Q
1

3HaveHusa: 4 ; EH

1. OnpegeneHve KOHUeHTpauuu kucrnopoda And napbl cumeorioB X u 0 B
MHTepBarne KoHueHTpauum He 6onee 1% (no 4.14.3.15).

KoHueHTpauusa kucnopoga, % 06.

Bpewms ropenus, ¢

[nvHa cropesLuen 4actu, MM

Cumornbl 0 nnn X

KoHueHTpaumss kmucrnopoga cumeonia 0 ana napbl = (c aTom
BEMUYUHBbI HAYMHAIOT YacTb 2).

2. Onpep,eneHme 3Ha4YeHnA KNCnopoaHoro nHaekca.

3HayeHne d=0,2% Mo 4.14.3.16-4.14.3.18 c
K

KoHueHTpaums O 3, %

Bpewms ropenuns, ¢

Cumsonbl 0 unm X

3. MNpoBepka 3HaueHus d (cornacHo 4.14.4.3).

MocneoHne 6 || KoHueHTpauumsa kucnopoga, %
pe3ynbTaToB

v; & Vi-KH (¥ — K12




n=6

2 0,5
o=[Z -k i)

4 MNpumevaHue

damnnns onepatopa

HaumeHoBaHue nabopartopum

MPOTOKON
onpeaeneHus cnoco6HOCTM B3pbIiBaTLCA U ropeTb NpuU B3aMMO4eMCTBUN C
BOOOM, KNCNIOPOAOM BO3AyXa U APYrMMM BelleCTBaMu

[ata HaumeHoBaHue, coctaB UM (m3KMKo-
XMMU4eckme

cBOWCTBa ncenenyemMblx
BellecTB

Ycnoeusi B NOMELLEHWMN:

Temneparypa, °C

aTMocdiepHoe  [aBreHue,
klMa

OTHOCUTENbHAA BJIAXXHOCTb,
%

XapaktepucTuka U3MepuTernbHbIX
npubopos




Homep Konnyectso
obpasua
ana BewectBa B|°C
ucnblTaHus || obpasue,

r(cm3)

TemnepaTtypa
nccneayemoro ([ ucnblTaHus,

Mpopomiu- || PesynbTar || OcobeHHoCcTM

TENbHOCTb || UCMbITAHUA || UCMbITAHUA
ncnbliTaHug,
y

BbiBog

damunus oneparopa

HavmeHoBaHve naGopaTopum

NPOTOKON

onpepeneHunsa HOpMan bHOM

CKopoctm

pacnpocTpaHeHusA nnamMeHm,

MaKkCumanbHOro gaBrieHnsa B3pbiBa U MaKcUManbHoOMn CKOpPOCTM HapacTaHusA
AaBlieHnA B3pbiBa raso- n napOBO3AYI.LIHOVI cmecu

Harta

YCrnoBus B MOMELLEHUN:

Temnepartypa, °C

HaumeHoBaHue, coctaB u ¢m3sunKoO-
XMn4eckue

CcBOMWCTBA
BELLEeCTB

ncenenayemMblx

aTMocdepHoe
klMa

[aBrneHue,

OTHOCUTESbHas BMaXHOCTb,
%

BmecTtumocTb peakuynoHHOro

cocyaa, am3

Cnoco6 npuroToBreHUs  roptoyen
cmecu




XapaktepucTuka

n3MepuTenbHbIX

npubopos
KoHueHTpauus || Bpems PaBHomepHOCTb | QHeprusa || ArmTtenb- || OcobeHHocTH
roptovero B || TepmocTa- ([ HarpeBa MCKPOBOIO || HOCTb ucnbITaHus
pEeaKkLMOHHOM || TMpOBaHWs, || peakUMoHHOrO | pa3psiga, || UCKpoBOro
cocyne, % 06. || MuH cocyaa, K MK paspsiaa,
(Mm pT.CT.) MC
I |72 (|5
OcobeHHOCTN  MpoBeAeHUst
pacyeTa
Tun npumensiemon 3BM
MeTon onTmmsauumn
HasBaHue nporpammbl n dhamunus
nporpaMMmmcTa

TouHoCTb pacyeTa (oanHapHas, ABONHas)

PesynbTaTbl pacyeToB AN KaXOOW Cepun WCMbITaHWin oopMnsiloT B Buae
oTAenbHoM Tabnuubl.

XapaKTepucTukm
MCNbITAHUN:

cepum

HayanbHoe [OaBrieHve p!--llll5 ,

Ma=

ncxogHas Temnepatypa T, K




KOHLIEHTpaLUsi  FOPHYETO @y,
% 006. =

OTHOCUTENbHOE MakCcumalribHOe [OaBlieHne

B3pbIBa, 11, =

(nogyepkHUTE: pacyert, akcnep.)

nokasaTten  aguabdarbl MNCXOOHOM

CMecu 7y, =

nokasarens aguabartbl  NpoOOYKTOB

FOpeHns -y, =

Homep PesynbTathl PesynbTathl CpenHee 3HayeHue B
UCnNbITaHWs || SKCnepuMmeHTa pacueTa cepun ucnbiTaHun

B cepum

P10, t,cm g ths, |[Ftoe

Ma

Lienecoobpa3Ho K NpOTOKOMy npunaratb rpadmk 3aBMCMMOCTU MaKCUMarbHOro
paBlieHna B3pbiBa U MaKkcumMarnbHom CKOPOCTU HapacCcTaHua [daBneHuna oT
KOHLIEHTpaUMn uccrnegyemMoro BelecTBa B TOPHOYEN CMECU C  ykasaHuem
HavyanbHOro AasJieHUA U TemMnepatypbl “ 3HAYEHUN I3TUX BENUYMH B Kaxxgom
UCMbITAHWM.

damnnus onepatopa

HavmeHoBaHve naGopatopum

NPOTOKON
onpepeneHns CKOPOCTU BbIropaHUsA xuakocrten

Harta HavnmeHoBaHme, cocTaB M ¢maunko-
XUMUYecKme

CBOWCTBA UccrnegyemMom XmaKkocTu



YcnoBusi B MOMELLEHUN:

Temneparypa, °C

aTMoccepHoe  JaBreHue,

klMa

OTHOCUTEnNbHas
BIaXHOCTb, %

papympoBOYHbIN KoabmLMeHT
YCTaHOBKU & =
XapaktepucTuka U3MEepUTENbHBIX
npubopos
Howmep Ownawmerp || MokazaHns MaccoBasa ||CpenHee | Xapaktep
UCMbITaHWS || FOPEernky, (| perMcTpypytoLLero || CKOpocTb || 3HaveHue |1 pexum
MM npubopa, MM BbIrOPaHWS || CKOPOCTK || ropeHust
BbIFOPaHNsi
My, KrrM—2 P
.C—l iy,
KFrM—2-  C
-1
ity Ay
[Mpumevanne

damunus onepatopa

HavmeHoBaHve naGopatopum

NPOTOKON

onpepeneHus Koad uuMeHTa AbIMOOGpa3oBaHuUA




[ata

YCrnoBus B MOMELLEHUN:

Temneparypa, °C

aTMocdepHoe

klMa

HaumeHoBaHue, coctaB U GM3NKO-
XMMm4eckune

CBONCTBA nccrneayemoro sellecrtea
nnn

ykasaHue H[ Ha maTtepuan

aasreHue,

OTHOCUTENbHAA BIAaXHOCTb,

%

Pa3Mepr M BHELLUHMEe NpU3Hakn UcnbiTbiBaeMblX o6pa3uos

Pexum Homep Macca CaeTonponyckaHue, Koadhdpmument
ncnbiTaHui || obpasua obpasua, || % AblMoobpa3oBaHus
ans Kr ans KaXaoro
MCNbITaHUN
obpasua, Mm—2 -kr-1
HayanbHoe || KOHeYHoe
[Mpumeyanne
BbiBog

damunus oneparopa

HavmeHoBaHve naGopatopum

NPOTOKON

onpegeneHnsa nHAoekKkca pacnpoctpaHeHusa ninamMmeHu



[ata

YCrnoBusi B MOMELLIEHUN:

Temneparypa, °C

HaumeHoBaHuve, coctaB u ykasanve HI
Ha maTepwuan

aTMocepHoe  [aBrieHue,
klMa
OTHOCUTESbHAs
BNaXHOCTb, Y%
3HaueHve TenmoBoro  KoadhpmumeHTa
ycTaHoBku § =
Homep || Pasmepsl|| TemnepaTypa Bpewms, ¢ OnvHa Mupgekc
obpasua||obpasua, |[aAbIMOBbIX  ra3oB, obropesLuero||pacnpocT-
ans MM °C yyacTtka paHeHusi
ucnbl- ob6pasua, MM || nnamexm
TaHus ans
KaXkaoro
obpa3sua
NpoXoXaeHust  POHTOM || LOCTUXKEHMSA
nrnameHu i -ro y4acrtka MaKCMMarbHOM

Temneparypbl

ObIMOBbIX

rasos

Hayanb-||makcu- |0 1{[2|[3|[4]/5]/6]|7]8]9
Has ManbHas

[Mpumeyanne
BbiBoa: [ =

damunus onepatopa




HavmeHoBaHve naGopatopum

NPOTOKON

onpepeneHnsa nokasarensa TOKCUYHOCTU NPOAYKTOB FopeHus noJiuMepHbIX

mMatepunanoB

Harta

Ycnosusi B NMOMELLEHWN:

Temneparypa, °C

HavmeHoBaHne, cocTaB 1 ykasaHue H[
Ha matepwuarn

aTmMocdepHoe
klMa

[aBrieHve,

OTHOCUTENbHAaA BIIAaXXHOCTb,
%

Pa3mepbl " BHELLHWE npusHaku
UCMbITbIBaeMbIX 06pa3LoB
Homep || Temnepatypa || Bpemsa Motepsi || MaccoBas || Mpogomiun- || MapameTpbl
obpasua || ucneiTaHus, || pasnoxeHus || Macchl, || 4ons TENbHOCTb || TOKCMYHOCTM
°C (ropenunst) ||r NeTyumx || akcnosuvuum
obpasua, BELLECTB, |[>KMBOTHBbIX,
MWH % MWH
B MaccoBas
CLsp
aons
’ Kapbokcu-
r-M=3 || remorno6uHa,
%
Mprmeyvanve

BbiBOA




damunvs oneparopa

HavmeHoBaHue nabopartopum

NPOTOKON

onpeaeneHus

¢nermamsatopa u
Kucnopoga B raso- 1 NapoBO3AYLWHbIX CMeCsX

[ata

YcnoBusi B NOMELLEHWN:

MWHUMaNbLHOMN

cdnermamaunpyrowie

MWHUMANbHOro B3pbiBOONACHOro

HaumeHoBaHue, cocTaB
XUMNn4eckue

Temneparypa, °C

aTmMocdepHoe

kMa

KOHUEeHTpauun
coaepxaHusi

n  ¢m3unko-

CBOWCTBa nccnenyemoro sewecTtsa

[aBrieHve,

OTHOCUTENbHAaA BIIAaXXHOCTb,

%

PacyeTHoe 3Ha4YeHMe KOHLEHTPaLMOHHbIX

npenenos

Howmep || OcTatouHoe || MapunaneHele paBneHus || KoHueHTpauus PesynbTtaTt || KOHUEHT-

npobbl || faBneHWe B || KOMMOHEHTOB CMECH, MM || KOMMNOHEHTOB cMecH, % (| MCnbITaHus || paLMOHHbIE

Belle- || peakuMoHHOM || pT. CT. 006. Ha Bocnna- (| npegensi

cTBa | cocyne, MM MEHeHWe pacnpocT-

pT. CT. paHeHusi

nrameHun
no cmecu,
% 06.

Belue- || ®rnerma- | Bosgyx
CTBO || TM3aTOp

Belue- || drierma-
CTBO || TM3aTOp

Bosgyx




Mpnmeyvanve

BbiBog: ¥4 = ; P0,

damunus oneparopa

HaumeHoBaHue nabopartopum

NPOTOKON
OMNbITOB NO onpeAeneHu0 KOHLUEHTpauMoHHoro npeaena Aud dy3noHHoro
ropeHus ra3oBbIX cCMecel B Bo3ayxe

Hata npoBeneHus
McnbITaHUN

HavnmeHoBaHwue roptodero

HavnveHoBaHue pa36aBMTen$|

TemnepaTtypa uccrnegyemomn rasoBou

cmecu
ATmocdepHoe faBneHue
Homep KoHueHTpauua [asneHve CkopocTb cpbiBa
n/n roptoyero, % (00.) cpbiBa, Kla amndhdy3noHHOro
ropenusi, m/c
MpuHaToe 3Ha4yeHve B BO34yXe npu °C
MAar cmecn Temneparype

cocTasnser % (06.).



damunnms
oneparopa

noanncb

(N3meHeHHas pegakums, M3m. N 1).

NMPUNOXEHUE 2 (pekomeHayemoe). METOObI
PACHETA TEMMNEPATYPbI BCMbILWWKN
XNOKOCTEWN

NPUNOXEHUE 2
(pekomeHayemoe)

1. MeToabl pacyeTa Temnepatypbl BCNbIWKU UHAUBUAYaN bHbIX XUAKOCTEN
B 3aKpbITOM TMrNe

1.1. Temnepatypy BCnbiwKWM >uakocTen (fpn)* B °C, uvmerowmx
HWXXenepeyncrneHHble BUabl cBA3en (Tabn.17), BblMnCnAT no dopmyne

n
Lpe = A0 T Al + Zajjj ) (33)*
i=2

rae dp - pa3MepHblin KOAMUMEHT, paBHbIA MUHYC 73,14°C;
@y - 6e3pa3amepHbIi KOahdMLUMEHT, paBHblin 0,659;
fm - TEMNEPATYPA KUNEHns ncernegyemon xmakocTu, °C;
@; - 9MNUpUYEckme KoadhdmUUEeHTbI, NpuBeaeHHbIE B Tabn.17;

{;‘ - KOIMYECTBO CBA3€EN BMAa j B MOSeKyrne nccrnegyemon XuaKocTu.

* <Dopmyr|a N 9KCMMKaums K Hewn COOTBETCTBYKOT OpurnHany. - Mpumeyanne
narotoBuTtensi 6asbl g4aHHbIX.

CpenHekBagpaTuyeckasi norpelwHocTb pacdeta (&) no copmyne (33)
coctaBnset 13°C.

Tabnuua 17

Bug cesasm a;,°C
C-C -2,03
C...C -0,28
Cc=C 1,72
C-H 1,105
C-0 2,47
c=0 11,66
C-N 14,15



http://docs.cntd.ru/document/1200005636

C =N 12,13
C-S 2,09
C=S -11,91
C-F 3,33
Cc-Cl 15,11
C-Br 19,40
C-Si -4,84
Si-H 11,00
Si-Cl 10,07
N-H 5,83
O-H 23,90
S-H 5,64
P-0O 3,27
P=0 9,64

1.2. [Ina HwkenepeymcreHHbIX KacCoB BELLECTB TemnepaTtypy BCnbiwku B °C
BbIYMCIIAOT MO chopmyne

fpon = @& +*higg, (34)

roe ¢, b - amnupudeckne koadpduLmneHTbl, NpMBeaeHHbIe B Tabn.18 BmecTe co
cpeaHeKBagpaTUYeCKMMM NOrpeLLHOCTAMK pacyeTa & .

Tabnuua 18
Knacc BellecTB KoadhdmumeHThl &,°C
e, °C b
ArnkaHbl -73,22 0,693 1,5
CnupTbl -41,69 0,652 1,4




AnNKunaHunmHel -21,94 0,533 2,0
Kap6oHoBble KUCMOThI -43,57 0,708 2,2
AnkundeHorb! -38,42 0,623 1,4
ApomaTtunyeckue yrnesogopoabl || -67,83 0,665 3,0
Anbaervabl -74,76 0,813 1,5
BpomarnkaHbl -49,56 0,665 2,2
KeToHbI -52,69 0,643 1,9
XroparkaHsbl -55,70 0,631 1,7

1.3. Ecrm ans uccregyemol XMOKOCTU U3BECTHA 3aBUCUMOCTb [laBIIEHMS
HaCbILLUEHHOro Napa OoT TemnepaTypbl, TO TemnepaTypy BChbilkn B °C BblMUCTAIOT

no cpopmyne
Ag

S =23 35
Prenlinf (39)

‘gBCI[

roe Ap - KOHCTaHTa, paBHas 280 kMa-cm2-c-1 K;

Prem - MapuuansHoe [AaBfieHWe napa WCCReayemMon J>KAOKOCTA  npu
Temneparype BCrbIWwKK, KMMa;
Ly - KoadhdmumeHT amdxbysum napa B Bo3ayxe, cM2-c-1;

- cTexvoMeTpuyeckuin KOIMUMEHT KUCNOPOAa B peakLun TropeHus,
onpegensemblin no dopmyrne

B =mp g 0,250y — we ) — 05w + 2,5mp (36)

TAe #ic, ¥ig, wyp, Wy, Mo, Mp - YACTIO aTOMOB COOTBETCTBEHHO yrmepoaa, Cepbl,
BOAoOpoAa, ranouaa, kucropoga v docdopa B Mosekyse dXLKoCTH.

CpenHekBagpaTuyeckas norpellHocTb pacyeTta no copmyrne (35) coctaBnseT
13°C.

2. MeToAbl pacyeTa TemnepaTypbl BCMbILWKW CMeCei roproUux XugKkocTen
B 3aKpbITOM TUITEe

2.1. TemnepaTypy BCMbILKN CMECEN TOPHYUX HUAKOCTEN (izepem) B °C
BbIYMCIISIOT MO Ghopmyrie

Mm:m’ _ ‘&Hrccm' =1
R(*"ch' * 2?3) R(chn.CM * 2?3) ’

3
2 X BEp (37)
I=l
rae x; - MonbHas [ONs i -ro KOMMOHEHTa B XuaKon ase;
AH i - MOMbHas TENMoTa UCMAapeHUs 1 -fo KOMMOHEHTa, Kk-Monb—1 ;

from - TEMMEPATYPa BCMbILLKK i -TO KOMMOHEHTA, °C;
R - yHMBepcarbHas rasoBasi NoCcTOsiHHAS.

3HaveHne AH /R MoxeT 6biTb BbIYUCIEHO MO UHTEPMOMALMOHHOM
chopmyrne

AH I R = =2918,6 +19 6(fgm *+ 273), (38)

A€ fiam - TEMMEpaTypa KUMEHUs i -ro KOMMNOoHeHTa, °C.
CpenHekBagpaTuyeckasi MorpelHocTb pacyeta no gopmyne (37) coctaenseT
9°C.

2.2. Ecrm pns KOMMOHEHTOB CMECU M3BECTHa 3aBUCUMOCTb [AaBneHus
HaCbILEHHOTO Mapa OT TemrnepaTypbl, TO TemnepaTypy BCMbILWKA CMecu
BbIYUCTIAOT MO chopmyre



3
_Z{ x;10% (1642 — 8;) /(1642 - By ) | =1, (39)
=

rae @ = By(Byy — 8y ) /85,8,
@1' =lfpem t CA,— ,

Do = Lponen * CA!- ,

By, CA,- - KOHCTaHTbI ypaBHEHUst AHTYaHa A4Sl i -ro KOMMOHEHTa.
CpenHekBagpaTuyeckas norpellHocTb pacyeTta no gopmyrne (39) coctaBnseT
11°C.

2.3. TemnepaTypy BCMbILKN OUHAPHBIX CMECEN XVUOKOCTEN, NpuHagnexalmx
0QHOMY rOMOSIOrMYECKOMyY pPsifly, BbIMUCTAIOT No dopmyne

toemem =ipen * A[x 7 l:m - 1)(‘1;)?” Js (40)

rae &' gen - TEMNepaTypa BCMbILLKY NErkKOKUNSLLEro KoMroHeHTa, °C;

M - roMmorornyeckas pasHoCcThb Mo TemrnepaTtype BCbILKN B paccMaTpyUBaeMom
psany, °C;

X - MaccoBad A0n4d BbICOKOKUMNALLEro KOMNoHeHTa B )KI/IAKOIZ (base;

- paSHOCTb Mexqqy YCIIOM er‘IepO,D,HbIX aTOMOB KOMMOHEHTOB CMeCH,

x' - KO3HPULNEHT, YUNTBIBAOLLMIA HENMHEVHBIN XapaKTep 3aBUCUMOCTU égon OT
x.Mpn x 20,5 x'=2x-1;npn x<0,5x'=0.

®dopmyna (40) npymeHrMa Ans roMOSIOrMYECcKUX psioB H-CMMPTOB U CIIOXHbIX
3dMpOB HOPManbHOrO CTPOEHMS.

CpenHekBagpaTuyeckas norpeLHocTb pacyera coctasnset 2°C.

3. MeToabl pacyeTa TeMnepaTtypbl BCNbIWKN MHOUBUAYaNbHbIX Xupgkocrten
B OTKPbITOM TUIN€

3.1. TemnepaTtypy BCMbILKN B OTKPLITOM TWUIME BbIYMCHAIOT No cdopmyre (33),
MCMOnb3ysi BENMUYUHBI AMNUPUYECKMX KOaddmLneHTOoB 13 Tabn.19.
Tabnuua 19

Bupg cBssum a;,°C
c-C 3,63
C...C 6,48
c=C -4,18
C-H 0,35
Cc-0 4,62
Cc=0 25,36
C-N -7,03
Cc-8 14,86
Si-H -4,58




- SiCl3 5049
O-H 44,29
S-H 10,75
P-O 22,23
P=0 -9,86
N-H 18,15

KoadpmuneHTbl &g 1 @ Npu pacyeTe TemnepaTypbl BCMbILWKWA B OTKPLITOM
TUITe paBHbl COOTBETCTBEHHO MUHYC 73°C n 0,409.
CpepnHekBagpaTuyeckas norpellHocTb pacyeta coctaensiet 10°C.

3.2. Ecrm gna wvccnegyemMom »uOKOCTU M3BECTHa 3aBMCMMOCTb  [aBREHUs]
HaCbILLEHHOrO Napa OT TeMnepaTypbl, TO TEMMNEPaTypy BCMbILLKM B OTKPbITOM TUINE

BblUKCTAOT Mo dopmyne (35), rae g =427 kMa-cm2-¢c-1 K.
CpepHekBagpaTuyeckas norpeLuHocTb pacyeta coctaensiet 13°C.

NMPUNOXEHUE 3 (pekomeHayemoe). METOAbI
PACHETA TEMNEPATYPbI BOCMNJIAMEHEHUA
XUOKOCTEU

MNMPUNOXEHNE 3
(pekomeHnayemoe)

1. Temnepatypy BocnnaMeHeHus (fpg.;) WHAMBUAYanbHbIX *»wmakocten B °C
BblYMCHAT no cdopmyne (33), me @ - pasMepHbIN KO3MMMUNEHT, paBHbIA MUHYC

47,78°C; a) - GespasmepHblil KOI(MLIMEHT, paBHbIn 0,882; @; - amnupuyeckue
KO3(hMLMEHTDI, NpUBEAEHHLIE B Ta6n.20.

Ta6numua 20

Bug ceasm a;,°C
Cc-C 0,027

c...C -2,069
c=C -8,980
C-H -2,118
C-0 -0,111
c=0 -0,826
C-N -5,876




O-H 8,216 ‘

N-H

-0,261 ‘

CpegHekBagpaTuyeckasi NorpeLlHocTb pacyeTa coctaensaet 5°C.

2. Ecrm un3BecTHa 3aBUCUMOCTb [aBlEHMSI HACbILWEHHLIX MapoB  OT
TemnepaTtypbl, TO TemnepaTypy BOCNIAMEHEHVUS WHAMBUAYarbHbIX >XUOKOCTEW,
cocTosumx u3 atomoB C, H, O, N, BbluncnsaoT no gopmyne

Ap

i R - S
Proenfnf

BOCDL

—-273, (41)

roe Ag - KoHCTaHTa, paBHas 453 klMa-cm2-cm-1-K (Aans docdopopraHnyeckux

BelwecTB g =1333 kMa-cm2-cm-1-K);

Psoemr - NApuManbHoe [aBrieHWe napa  UCClegyemon  XUOKOCTU  Npu
TemnepaTtype BocniameHeHus, klMa;

- cTexvomeTpuyeckuini KOSMUMEHT KUCMOPOAa B peakLun TropeHus,

Bbl4MCseMbli no dopmyre (36).
CpenHekBagpaTuyeckasi NorpeLlHocTb pacyeTa coctaBnsieT 6°C.

3. TemnepaTypy BOCMMaMeHeHUs1 anmdaTUYeckx CNUpTOB U CIOXHBIX 3¢MPOB
BbIYMCIIAOT MO chopmyre

tom + 273

14 K *273) (42)

zBDCI[

rae K - aMnupuyeckunii koaddpmumeHT, pasHbiin 6:10—4 ana cnuptos 1 7-10—-% ana
COXHbIX 3GMPOB.

CpenHekBagpaTuyeckas NorpeLlHoCcTb pacyeta coctaBnset 2°C ans cnupToB
1 4°C - ons cnoXxHblx a¢mpoB.

NMPUNTOXEHUE 4 (o6a3atenbHoe). METO[bI
PACYETA KOHLEHTPALMOHHbIX MPEOEIOB
PACMPOCTPAHEHUA NMINAMEHU MO FA30- U
NAPOBO3AYLWUHbIM CMECSM

NMPUNOXEHWE 4
(obsi3aTenbHoe)

MeTogbl pacyeTa NpMMEHUMbI OJIS1 MHOAUBUAOYaAlbHbLIX OPraHUYeCKMX BELLECTB,
coctosumx u3 atomoB C, H, O, N, Cl (He 6onee ogHoro atoma xrnopa B MOSieKyrne) 1
nx cmecel. B cnyyasx, oroBopeHHbIX B Nn.2 U 3, B COCTaB CMecen MOryT BXOAUTb
BOOOpO4, OuvOKcuA — yrmepoga, asoT, BoasHon  map. OTHocuTenbHas
cpeaHekBagpaTuyeckasi MorpellHoCTb PacYETHbIX 3HAYEHUA KOHLLEHTPALMOHHbIX
npenenoB pacnpocTpaHeHusl nnamMmeHn He npesblwaeT 20%.

1. Metoabl pacyeTa KOHLEHTPALMOHHbLIX NpeAeryioB pacnpocTpaHeHuUsA
nyameHn MHAMBUAYanbHbIX BelleCTB AJisl HAaYanbHOM TeMnepaTtypbl 25°C

1.1. HmxHni npegen (i ) B % 06. BbIMMCASIIOT No chopmynam

i I3
0x =1000(1+ R AHG + T hom; +2 hom,) | (43)
J=1 r=1
mm
g
oy =1000 2 hgm, (44)

s=1

raoe -‘;lf - AMNMPUYECKUA NapameTp TensoThbl 06pa3OBaHVIF| BeulecTBa, MOJ'II:‘K,D,)K_1 )



[e]
Fa¥e f - CTaHpgapTHas TennoTa obpasosaHus BeliecTBa B rasoo6pasHoM
cocToaHum npu 25°C, kx-monb -1 ;

By, By, By - koadpdMLMEHTBI, XapakTepuaytolme Bkraa j-x atomos (C, H, O,
N, Cl), » 1 5-X CTPYKTYPHbIX rpynn, BIMSAOWMX Ha HWKHUIA Npeaert;

#ij, ¥, M5 - YMCNO aTOMOB j-TO 3rieMeHTa, » W &-X CTPYKTYPHbIX rpynn B
MOneKyrne BellecTBa;

i/, P, 9 - 4MCNO XVMWUYECKUX BIIEMEHTOB M TWUMOB CTPYKTYPHbLIX rpynn B
MOrieKyre BellecTsa.

3HaueHns koadpuLMeHToB %;, %y, %; npuseaeHbl B TaGn.21.
Tabrnmua 21

f r By, Monb kI
-1

o
o by i by by fio=c e

9,134 | 2,612 |-0,622 [[-0,494 |[-3,57 /7,88 6,50 0,0246

3HayeHus KoaddMLNEHTOB X, NpuBedeHbl B Tabn.22.

Tabnuua 22

Bug cTpykTypHOM rpynnbl By
c-C 3,75
c=C 11,10
C-H 4,47
c-0O 0,90
Cc=0 3,12
C-N (TpexBaneHTHbIN) 2,27
C-ClI 0,71
O-H 0,52
N-H 1,90
N-N 13,84
C=C 31,05




44,13

g

1.2. BepxHuin npegen pacnpocTpaHeHus nnamenu (i ) B % 06. BbIYMCASIOT B

3aBMCKUMOCTW OT BENMUYMHBI CTEXVIOMETPUYECKOro KoadudmumeHTa kucriopoga (£)
no goopmynam:

! g

Py = IUUI[Z}eJ-mJ- +Zq5] npn & £8; (45)
J=1 s=1

w, = 100/{0, 7656 +6,554) npu 5 >8, (46)

rae #;, @ - KOIMMULIMEHTbI, YUUTBIBAIOLLME XMMUYECKOE CTPOEHME BELLECTBA;
#2j - YACIIO CBA3EN [/ -ro AMeMeHTa;

3HayeHns koadpuLneHToB HJ- W ¢; NpuBeaeHbl B Tabn.23 n 24,
Tabnuua 23

Bua cTpykTypHOI rpynnbl ;‘{;‘
cC-C -0,84
C...C 0,89
c=C 0,24
C=C 1,93
C-H 1,39
cC-0 -1,40
Cc=0 1,31
C-N -1,17
C=N 2,07
C-Cl 0,71
N-H 0,69
O-H 1,25
Tabnuua 24

Bua cTpyKTypHOR rpynnbl 4
5




_C{:’ 1,47
H

LMK HeapoMaTU4YeCKnin

2. MeTop pacuyeTa KOHLEHTPAUMOHHbIX NpeAesioB pacrnpocTpaHeHus
nnamMeHu AnsA cMmecen ropro4mnx BellecTB Npu HayanbHON TeMnepatype 25°C

MeTon npegHasHadeH AN BELWECTB, He BCTynalowmx mexay coboi B
XUMUYECKYIO peakLuo Npu Ha4YanbHol Temnepatype. B 4Mcro KOMMNOHEHTOB CMeCH
MOXET BXOAWTb MOSEKYNSPHbIA BOA0POA, 06beMHash KOHLEeHTpaLmMsi KOTOPOro He
OOmkHa npeBbIwath 75% OT CyMMbl FOpHOYMX KOMMOHEHTOB cMecw. Heroproummm
KOMMOHEHTaMV CMECU SIBMSTCS ANOKCUL YImepoaa, a3oT U BoAsiHOWM nap. B uncno
KOMMOHEHTOB CMECU He BXOAUT KUCIOPOA.

HWwxHUIM @, (BepxHW ;) Npeden pacnpocTpaHeHus niamMeHun Ans cMmecu
roproymx BewecTs B % 06. BblMMCNAOT No dopmyre

n n
Pris = 2ol 2 (0 log, ), (47)
k=1 k=1

rae g - KOHUEeHTpauusa k-ro roptoyero KOMnoHeHTa cMecu, % 06.;

Yo, - HWKHUA UNWM BEpXHUW npegen Ans GuHapHOW CMecu k-ro roproyero
KOMMOHEHTa ¢ Bo3ayxoM, % 06.;

# - 4YUCIO ropro4nXx KOMNMOHEHTOB CMeCK.

Ecrm npemen (¥m;) Kakoro-mmGo KOMMOHEHTa CMeCU HeusBeCTeH, €ero
BbIYWCIIAOT, KaK yKazaHo B n.1.

3. MeToabl pacuyeTa npefenioB pacnpocTpaHeHUsi NNaMeHu ANA cMmecen
roproYMX BelleCTB C HEropYMMU NpU BbiNycke MX B BO3AYX ANA HayanbHON
Temnepartypbl 25°C

JaHHble MeToabl pacyeTa MPUMEHSIOTCS B TOM Crydae, €crivi KOMMOHEHThI
CMecu He BCTYMalT Mexay CODOM B XMMWUYECKYHD peakuulo Mpu HadanbHOM
Temnepartype, HEroptoYMMM KOMMOHEHTaMM CMECU SIBMSOTCS AMOKCUL, yrrepoaa,
a30T M BOAAHOW Map. B 4Mcrno roptoumx KOMMOHEHTOB CMECU MOXET BXOAMUTb
MOSEKYNsApPHbIA  Bogopod, O6bemHasi KOHLEHTpauusi KOTOPOro He  AOrbkHa
npeBblwaTtb 75%. B 4uncno KOMNOHEHTOB CMeCK He BXOAUT KUCTIOPOA.

3.1. HwxHUA KOHLEHTPAUMOHHLIM Mpegen pacnpoCTpaHeHUss MramMeHn Ans

cmeci (i) B % 06. BbIYMCTSIOT Mo dopmyne
oy =100/(1+v,), (48)

roe v, - YMCHO Moreil Bo3fyxa, MpUXOAsilleecst Ha 1 MOrb UCXOOHOW CMecH,
onpeaenstoT no dopmyre

n n m
Ve = 2 wifww, ~ 001 Zop + Zw;iC;
k=1 k=1 =1

: (49)

e #m, - HWKHUIA Npeaen pacnpocTpaHeHUs NiameHn K-ro roploYero KOMMoHeHTa,
% 00;

# - KOHLEHTPALWA j-ro HEroplo4Yero KOMMoHeHTa, % 06.;

C'J-- KO3OMLIMEHT j-r0 HEroproYero KOMMOHEHTa;
#2 - YCIIO HErOPHUYUX KOMIMOHEHTOB CMECH.

3HaueHus koadhdmLneHTa CJ- npvBeneHsl B Tabn.25.
Tabrmmua 25




Heroptoumin KOMMOHEHT CMecK e

Asot 0,988
BoasHown nap 1,247
Ovokcup yrnepoaa 1,590

3.2. BepxHuin npegen pacnpocTpaHeHus nnameHn Ans cmecu (g ) B % 06.
BbIYMCIIAOT NO hopmyne

m W
ZWHE% >k .y L
k=l k= 1@5.‘: i=1 @BJ' (50)

roe B - BepXHWil Mpeden pacnpocTPaHeHWs MiaMeHu Anst GUHapHoO cMmecw k-ro
rOprO4€ero KOMMOHEHTA C BO34yXoM, % 06.;

ff?"sj- - BEpPXHU/A YCMOBHbIN nNpeden pacnpoCTpaHeHWs nNiameHu j -ro

Heropro4ero KOMrnoHeHTa, BblYUCTIAEMbIN Ona Ka)goro Heroprovero KOMnoHeHTa no
dopmyne
: ©
©a” % 4’ %
3 i
[ Z Z ](1 =¥ cp)

P=lPs, | E=lPy,

G

roe @ - MUHUManbHas  derMaTusvpylowas  KOHLEHTpaUMs  Heroployero
KOMMOHEeHTa, % 00.;

Ky * - koaddMUneHT driermaTusaLum.

* dopMmyna M 3KCNMKaums K He COOTBETCTBYHOT opuriHany. - [Npumedanune
n3rotoButens 6a3bl aHHbIX.

MuHUManbHYI0 riermaTiampyoLLyI0 KOHLLEHTPALMIO ( ¥4 ) KaKOoro Heroproyero
KOMMOHeHTa B % 06. BbIMUCTAT Mo hopmyne

i
Blp Dt g + Zh'jm

pg =100
Hy=l+ Z’Eﬂ",r J
7=l , (52)
rae %'y - koadhpMUMEHT TennoTbl 06Pa3oBaHNs CMECU FOPHOUYMX KOMMOHEHTOB B
ra3aoo6pasHoOM COCTOSAHUM, MOMb Kk —1 ;
%'y, 'y - cBOGOAHBIE UrieHbl;

1 n
By, Ry - koaddpMUMEHTbI aTOMOB U CTPYKTYPHBIX TPYNM  TOPIOYMX
KOMMOHEHTOB (MX 3Ha4YeHWs NnpuBeaeHsbl B Tabn.26);

#2; - YMCIO aTOMOB j -T0 BWAA B CMECH FOPIOHMX KOMIMOHEHTOB.

Tabnuua 26

KoadhdmumeHTsl 3HayveHve koadhdmumeHTa npu pa3basneHum cmecu

}2 |J_ , kll J

as3oTom BOAAHBIM NApOM || AMOKCKHAOM yrnepoaa

k' 0,865:10-2 0,802:10-2 0,736:10-2



X 1,256 0,780 0,584
$

B 2,528 1,651 1,292
C

I 0,759 0,527 0,427
H

B 0,197 0,446 0,570
0

B -0,151 -0,147 -0,133
W

X 1,500 1,500 1,500
C=C

X 2,800 2,236 2,020
$

X 5,946 5,000 4,642
C

X 1,486 1,250 1,160
H

X -2,973 -2,500 -2,321
0

;g"N 0 O O
n 0 0 0

klo=c

[ns cmecn roproymx KOMMOHEHTOB BENMYUHbI M}

BbIHUCAKOT NO cbopmynaM

B kbkmornb-1 un #y

AHG = S AH S , 53

¢ [151 ﬁ@k]/glwk (53)
bl *‘”jw;c] 2P (54)
i=1 £=l

roe &% - craMpaptHas TennoTa o6pasoBaHMsi K-ro FOPIOYEro KOMMOHEHTa B
ra3oo6pasHoM COCTOAHUM, Kk-Monb—1 ;

5 - UMCTO j -X aTOMOB B MOJIEKYIIE K-T0 FOPHOHEro KOMMOHEHTA.
Ecrm cpegu roptoumx KOMMOHEHTOB CMECWU OTCYTCTBYHOT MOJIEKYMSPHbIN
BOZOPOA, MOHOOKCUA, YITIepoAa U YKCYCHasi KUCIOTa, TO 3HaYeHre KoaddmuneHTa

cnermatunsaumm ch 6epyT n3 Tabn.27. B npotnBHOM cny4vae ch BbIYMCIIFOT MO
dopmyne (55) ¢ ncnonb3oBaHMeM AaHHbIX Tabn.27

Zco
k/k 1Ky’

rae Ky - Koa(ppMUMEHT dpnermaTnsaLm K-ro roptovero KOMMOHEHTa AaHHbIM
dhriermMaT3aTopom.

(55)

Tabnuua 27



driermatusartop ch NPVt chrlerMaTUsaLM
opraHu4eckmnx MOSIEKYFSIPHOTO MOHOOKCMHAA
BELLECTB Bogopoaa yrnepoaa
Azot 0,100 0,003 0,020
Owvokcug yrnepoga |[ 0,190 0,018 0,096
BopsHown nap 0,160 0,003 -

4. MeTogq pacyeTa npenenoB pacnpocTpaHeHUs MNnamMeHun npu
NOBbLILWEHHbIX TeMnepaTypax

Mpn Temnepatypax (¢) B AvanasoHe oT 25 0o 150°C HxHUIA (2 ) U BEPXHWI

g NPEOEnbl pacnpocTpaHeHns nnameHn B % 06. BbIMMCAT No dopMynam:

e (56)
Prf = Pyl5 1250 |’
E—25
= 1+ .
(4% @325[ 200 ] (97)

NMPUITOXEHMUE 5 (pekomeHayemoe).
KOHCTPYKUWUA PACMNBbUTUTENA
ANCMNEPCHbIX BELWECTB NPU
ONPEOENEHUU NOKA3ATENEWU B3PbIBA
NbINEBO3AYLWHbLIX CMECEW

MPUNOXEHWE 5
(pekomeHayemoe)

Pacnbinutens coctouT mn3 KoHyca 1 u dopkamepbl (4epT.22). KoHyc ¢ yrriom
pactBopa 30° OQHOBPEMEHHO CIYXUT BEpPXHEW KPbILKOW peakLMOHHOro cocyaa
anameTtpom (105+5) mM. dopkamepa cocTouT U3 Koprnyca4 W [OHbiLKa 5,
06pasyolmx BHyTpeHHIow cdepy avametpom (40+1) mm. O6pasel, nccrnegyemoro
BelleCcTBa, MOMELUEHHbIM Ha [AOHBLIWKO dopkaMepbl, B3BUXpUBAETCH Npu
KpaTKOBPEMEHHOIN nogade CxaToro Bosgyxa v yepes natpybok 3, coeQnHeHHbIN ¢
KOHYCOM pacnbInUTens HaKuaHOW ravikomn 2, yBrekaeTcsi B peakLMOHHbIV cocya,.

YepT.22



h=1=130£05

1 - KOHyC; 2 - ranka HakugHas; 3 - natpybok; 4 - kopnyc dopkamepbl; 5 - [OHbBILLKO

YepTt.22

NMPUNOXEHUE 6 (pekomeHayemoe). METOAbI
PACYETA TEMMNEPATYPHbIX NMPEOENOB
PACMPOCTPAHEHUA NNAMEHU

NPUNOXEHWNE 6
(pexkomeHnayemoe)

1. PacuyeT TemnepaTypHbIX NpenenoB pacnpocTPpaHeHUs nnaMmeHu
MHOMBUAYaNbHbIX XUAKOCTEN

1.1. Ecrm wuv3BecTHa 3aBMCUMOCTb [aBfieHWSI HACbILIEHHOrO napa oT
TemnepaTypbl, TO 3HA4YeHUe HWXHEro WM BEpXHero TemnepaTypHoro npepena
pacnpocTpaHeHus nnameHn (ip)* B °C  BLIYMCAAIOT MO COOTBETCTBYIOLLEMY

3HaYEeHUIO KOHLLeHTPaLMOHHOMO Mpefdenia pacrnpocTpaHeHWst mnameHu () no
dopmyrne
b

erme—————— =4 *
A-lg(azpy 0.0 (58)

roe A, B*, C'4* - KOHCTaHTbl ypaBHeHUs AHTyaHa;

Pp - aTMocdpepHoe faerneHue, klla.

* <Dopmyna N 9KCNMKaums K Hewn COOTBETCTBYKOT OpuUrnHany. - Mpumeyanne
narotoBuTtensi 6asbl 4aHHbIX.

3HayeHue p; MoXeT OblTb paccyMTaHo MO MeTodaMm, MpuBedeHHbIM B
npunoxeHnn 4. [MorpelwHocTb pacyeta no dopmyne (58) onpegensercs

MNOrpPeLLHOCTbIO pacyeTa gy .

1.2. Ecnu HeusBecTHa 3aBMCUMOCTb [aBMEHUA HaCbIlLEHHOro napa oT
TemnepaTtypbl, TO AN BelecTs, cocToswmx u3 atomoB C, H, O, N 3HayeHue

HWXHEro Unn BepxHero tTemMnepaTtypHoro npeaena (in ) BbIHUCTIAIOT MO cbopmyne

n
‘tC =y + al‘fr{,C =+ J;z aj{i' , (59)*



rae dp - pasmMepHbln KO3MLMEHT, paBHbIN MUHYC 62,46°C ANA HUKHErO 1 MUHYC
41,43°C ponsi BepxHero npeaeros;

@) - 6e3pasmepHbIn koadhdmLumeHT, pasHbii 0,655 Ansa HwxkHero n 0,723 ana
BEpPXHero Npeaernos;

@;-  3MNMPUYECKME  KOI(IMUMEHTLI,  Xapaktepusyloume  BKnag j-x
CTPYKTYPHbIX rpynn, NpuBeaeHsl B Tabn.28.

* dopMyra U aKCNMKaUWs K Helk COOTBETCTBYIOT opurviHany. - MpumevyaHve
n3rotToBuTens 6asbl AaHHbIX.

Tabnuua 28
Bupa cTpyKTypHOI rpynnb a;,°C
by Ly

cC -0,909 -1,158
c=c -2,66 -4,64
o -0,009 0,570
c.o 0,110 1,267
c=0 5,57 5,86
CN 2,14 0,096
NH 6,53 6,152
OH 19,75 17,80
@ -4,40 -4,60

CpenHekBagpaTnveckoe OTKIOHEHWe pacyeTa no dopmyne (59) coctasnset
9°C.

1.3. Ecrm HeusBecTHa TemnepaTtypa KWMNEHWUS UCChneayemoro BeluecTsa npwu
HOpPMarnbHOM aTrMOC(EepHOM AaBMeHUM, TO 3HAYEHUE HWDKHEro TemnepaTypHOro

npeaena pacnpocTpaHeHUs NrameHn (£, ) BbIYMCNAT no dopmyne

Ly =lpen ~ c, (60)

rae fpep - 9KCNEpUMEHTAarbHOE 3HaYeHNe TemnepaTypbl BCnbiwku, °C;
' - KOHCTaHTa, paBHasa 2°C, ecnu Anst pacyeta UCMomb3yT 3HaYeHNe iy B

3aKpbITOM TUrMe, 1 paBHast 8°C, ecnm Ana pacdeTa UCNOMb3YT 3HAYEHUE iro B
OTKPbITOM TUIIE.

CpenHekBagpaTuieckasi MOrpelwHocTb pacyeta no copmyne (60) He
npesbiwaet 12°C.

2. PacuyeT TemnepaTtypHbiX NpeAesioB pacnpocTpaHeHus nnameHu Ans
cMeceW XUAKocTeM, NpeCcTaBNsOLWMX COOOM pacTBOpbI



2.1. Ecrmm un3BecTHa 3aBUMCMMOCTb [aBMEHUS  HACLILLEHHOIO napa ot
TeMmnepartypbl O5A Kaxgoro n3 KOMNOHEHTOB CMeCKu, TO TeMI'IepaTyprIVI npegen

pacnpocTpaHeHWs NnaMmeHn Ang CMecu (£ . ) B °C BbIMMCNAOT NO hopmyne

£ i
> ox 107 =1, (61)*
i=1

* dopmyra COOTBETCTBET opwrMHany. - [pumeyaHue w3rotoBuTens Gasbl
JaHHbIX.

rae k& - 4YMCcrio KOMMOHEHTOB CMECH;
¥ - KOA(PAMLMEHT aKTUBHOCTM i -0 KOMMOHEHTA;
X - MOMnbHbI€ [0 I -ro KOMMOHEHTa B XMAKoN dhase;
= B8, —8)) .

8,8, & o Thatdan 8iitCa

i

By, U4,* - KOHCTaHTBI ypaBHEHNst AHTyaHa ANt i -To KOMMOHEHTa;

in, * - TemMnepaTypHbIi Npeaen pacrnpocTpaHeHUs MaMeHu i -ro KOMMOHEHTa,
o
C.

* ®opMyrnbl M 3KCNMMKALMA K HUM COOTBETCTBYIOT opurvHany. - [Npumevanne
n3rotoButenst 6asbl OaHHbIX.

CpenHekBagpaTuyeckas norpeluHoCTb pacyeTa coctaBnsaeT 10°C onsa HukHero
TemnepaTypHoro npeaena v He npesbiwaeT 20°C onsa BepxHero npegena.

2.2. Ecrm HeusBecTHa 3aBMCMMOCTb [JaBrieHWsl HACbILEHHOrO napa oT
Temneparypbl XoTsi 6bl 4N OQHOTO KOMMOHEHTa CMECH, TO HVXHUI TemnepaTypHbIN

npegen pacnpocTpaHeHust nnameHn Ans cMecu (fy.) B °C BbUMCHSIIOT MO
cdopmyrne

k AH o AH o

Zmenp Rty +279) Rl +279|

(62)*

roe AH wem; * - MOSbHAas TENOTa UCMAapPeHNs! i -fo KOMMOHEHTa, Kk-Monb 1 ;

fw - HKHMA  TemnepaTypHbIl npeden PacnpoCTPaHeHWs MNnamMeHu i -ro
KOMMOHeHTa, °C.

* Popmyna u 3KCNIMKaumus K Hem COOTBETCTBYIOT opurvHany. - [Npymevanve
narotoButens 6a3bl aHHbIX.

3naueHune &Fuyn, /X moxeT GbiTb OMPemEneHo Mo  MHTEPMONSILIYOHHO
dopmyrie (38).

CpenHekBagpaTuyeckas norpeliHocTb pacyeTa no gopmyrne (62) coctaBnseT
10°C.

3. PacuyeT HUXHero TeMnepaTypHoOro npegeria pacrnpocTpaHeHUs1 NramMmeHu
AN cMecel roproUmX U HeroproUvnX Xuakocten
Ecrm cmecb xwuakocTel npeacTaBnsieT coGon pacTBop, TO, WCMONb3ys
M3BECTHYI0 3aBWCMMOCTb [OaBfieHUs HaCbILEHHbIX MapoB OT TemnepaTypbl O
KaXKOOro HEroproyero KOMMOHEHTA, MOXHO PacCyuTaTb HUDKHUA TemnepaTypHbIi

npeaen pacnpocTpaHeHus nriameHn ana cMecu (T, ) B rpagycax KembsuHa no
copmyrne

E 1 1 n 1 1
Y 22 e . WU O (U, S - SO . S B | W "\
Eix;e p G| 7 T E,lxje P G o T (63)

H; H; H.CM



roex;. x; - MOJSbHbIE [ONM i-F0 FOPKOYEro U j-ro HEropro4ero KOMMNOHEHTOB B
Xuakom pase;

ﬁHmcn,-* , &Hmnj-* - MOfMbHas Tenmnota WCNapeHwus i-ro ropryero W j-ro

HEropro4ero KoMrnoHeHTa, Kx-monb—1;

TH,- - HWKHUW TemnepaTypHbIn npeden pacrnpoCTpaHeHWs MraMeHu i -ro
ropro4ero KOMMoHeHTa, K;

T ;¥ - YCIIOBHbIV HUXHUI TeMnepaTypHbIi Npeaen pacnpocTpaHeHnst NnaMeHu
i -ro Heroptoyero KOMMOHeHTa BbIYUCHAT No dopmyrne

B

P S— e P ) 64
S AR (e

H

roe A, £, 4 - KOHCTaHTbl YypaBHEHWs AHTyaHa [O5i [OaHHOTO HEroprovero
KOMIMOHEHT3;

2 - atmocdpepHoe faeneHue, kla;

¥ - napameTp, xapakTepusyloLmi drnermaTusmpylolee nunu uHrnbupyoLlee
BIMSIHWE HEroptodero KOMMoHeHTa B napoBow drade. 3HadeHus ¥ Ans Hanbonee
pacnpocTpaHeHHbIX HErOPKYMX KOMIMOHEHTOB NpuBeAeHbI B Tabn.29.

* Popmyna u 3KCNIMKaumus K Hem COOTBETCTBYIOT opurvHany. - [Npymevanve
n3rotoButens 6a3bl JaHHbIX.

Tabnuua 29
HanmeHoBaHue BellecTBa ¥
Bopa 1,23
TeTpaxnopMeTaH 4,80
1, 1, 2-TpndoTopTpUXIIopaTaH 5,60
1, 2-AnbpomTeTpadpTopaTaH 21,30

CpefgHekBagpaTuyeckasi norpelHocTb pacyeta coctaensaet 10°C.

NMPUNOXEHUE 7 (pekomeHayemoe). METOAbI
SKCMNMEPUMEHTAJTIbHOI'O ONMPEAENIEHUA
HOPMAJIbHOW CKOPOCTU
PACIMPOCTPAHEHUA NMINAMEHU B TA30- U
NMAPOBO3AQYLWIHbIX CMECAX

MPUNOXXEHWE 7
(pekomeHayemoe)

1. MeTog onTMMM3auuu, NpUMeHsIeMbIN AN onpedeneHUs HopMmanbHOU
CKOPOCTY B LLMPOKOM AManasoHe AaBreHui u Temnepartyp

1.1. Annapartypa
Cxema yCTaHOBKM A1 ONpeAeneHnss HopmarbHOM CKOPOCTU pacnpoCcTpaHeHns
nrameHu npvBegeHa Ha 4yepT.23.

YepT.23
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1 - peakuuoHHbIN cocya; 2 - 3NeKTpoabl 3axuraHusi; 3 - TepmocTarT; 4 - NuHWA
nogaym  ropryero; 5 - nuMHMA  nogavuM  okucrmTens; 6 - nvHMA  nogauu
donermatmsaTopa; 7 - u3mMepuTerns AaBneHns; 8 - knanawbl; 9 - pTyTHbI MAHOMETP;
10 - BakyyMHbIn Hacoc; 171 - ra3oBbIi cMecutenbs; 12 - yCUnuTenym TUpUCTopHble; 13
- perynatopsl Temneparypsbl; 14 - arnekTpoHarpeBatenu; 15, 24 -
TepmoaneKkTpuieckme npeobpasoBarteny; 16 - gatyunk gaeneHust; 17 - permctparop
AVHaMUYecKoro AaBrieHus; 18 - nynsT ynpasneHus; 19 - 3axuratollee yCTponcTBO;
20 - ycunutenb; 21 - CMOTpPOBble OKHa; 22 - CKOPOCTHas KMHOKamepa; 23 -
M3MepuTernb Temneparypbl

YepT.23

1.1.1. PeakUMOHHbIA cdiepudeckuii cocyd BMecTUMocTbio 10 AM 3, umetowwmi
CMOTPOBOE OKHO AN pericTpaumMn npouecca pacnpoCcTpaHeHus nnamMeHu.
PeakLMoHHbIN cocyn cHabeH AaT4MKOM AaBrieHUst 1 COeMHEH Yepes KianaHbl ¢
MaHOMETPOM, BaKyyMHbIM HacoCOM, CUCTEMON nogayn u cépoca ra3os 1 napos. B
LeHTpe cdpepuyeckon MornocTn cocyaa CcqopMuMpoBaH paspsaHbIA NMPOMEXYTOK.
[na noBbilWeHNs TOYHOCTM perucTpauuvM [[aBreHus Ha HavanbHoOW cTaguv
pa3BMTHSA NpoLiecca peKOMEHAYETCH UCNONb30BaTh BTOPOM AATHMK AaBMNeHNs.

Mpumedanve - [lonyckaeTca NpuUMeHaTb cepuyeckne peakuMoHHbIe Cocyabl

BMECTUMOCTbIO OT 3 40 25 AM3 .

1.1.2. CmecuTernb ra3oBbIl And NPUIrOTOBMEHNS FOMOrEHHOW ra3onapoBon CMecu
npy  MOBbLILEHHOM [aBIieHUM MNO3BOMSET MPOBOAWTbL  MOAPSL  HECKOSbKO
3KCMEPVMEHTOB B PeaKLMOHHOM COCYAe CO CMEChIO 3a4aHHOM KOHLLEHTpaLun.

1.1.3. Hatumk [aBneHuns DOIKEH obecneumBatb perucTpauuio
ObICTPON3MEHSIIOLLIErOCHA AaBreHns B 4acToTHOM AmanadoHe oT 0 go 1500 My wm
MMEeTb BEpXHW npefen uamepeHus He meHee 4yem B 10 pa3 Gonblue HavarnbHOro
[aBreHus B cocyae.

Mpymevanre - MNpn HeOBXOOMMOCTU CUCTEMY U3MEPEHUS OaBIIEHUs TapuUpyT
mMbo nopaven BO3gyxa B peakuMOHHbIA  cocyd, Jmbo Ha chneynanbHO
npegHasHa4yeHHOM 118 3TOro npecce.

1.1.4. B kayecTBe WCTOYHUKA 3aXUraHWUs MUCMOSb3YIOT JIEKTPUYECKYIO UCKPY C
3Hepruen He 6onee 0,1 [k 1 aonutenbHoCTbLIO He 6onee 3 Mc. PaccTosiHne mexay
KOHYCOOGPa3HbIMM KOHLLaMKN 3NeKTpofoB He Gonee 2,5 mMm. [lnameTp anekTpoaos
He 6onee 3 Mm.

1.1.5. Tepwmowkad, obecneyvBalOWLmMii HarpeB peakLUOHHOrO  COCyAaa,
ncnapuTenst U CBA3bIBAKLLMX MX MHEBMOMNMHUIA 0O HEOOXOAMMON TemnepaTypbl C
paBHOMEPHOCTbIO He MeHee 5%.

1.1.6. PerucTtpatop AMHAMWYECKOro [AOaBneHust [oibkeH obecneynBaTtb
HEMNpEepPbIBHYH UM OUCKPETHYIO 3aniCb M3MEHEHVS BO BPEMEHW AaBMNEHUS BHYTPU
cocyda B MpoLlecce ropeHusi. 3a Havarno oTcyeTa BPEMEHM NMPUHUMAaOT MOMEHT
cpabaTbiBaHUsi UICTOYHMKA 3aXKUTaHMS.



1.1.7. MaHoMeTpbl AN W3MEpeHUst CTaTUYECKOro [aBfieHusi B cocyae,
NMHEBMOJITMHUSIX, NCNapUTEse N ra30BOM CMECUTESE C MOrPELLHOCTHI0 U3MEPEHUS He
6onee 0,133 kMa npn gaenennn go 100 kMa n He Gonee 0,25% - npu gaBneHUn
6onee 100 kMa.

1.1.8. BakyymHbIi Hacoc, obecnevvBalLLMiA OCTaTOMHOE [aBfieHVe B
peakuMoHHOM cocyae He 6onee 0,266 klla.

1.1.9. KnanaHbl M NHEBMOMMHWW, BbIOEPXMBAOLIME AaBMEHVWE B3pbiBa U
obecneymBatoLLyie BO3MOXHOCTb BaKyyMUpPOBaHWs cocyaa.

1.1.10. TynbT ynpaBneHusi, obecneyYrBalOLMA CUHXPOHM3ALMI0O MOMEHTa
3aXuraHMs CMecu C pervcTpaumert npouecca pacnpoCTpaHeHWUst MiamMeHn ¢
NMOMOLLK CKOPOCTHOW KMHOKaMepbl.

1.2. MNpoBeaeHve ucnbITaHUN

1.2.1. PeakuMOHHbLIN cocyq MPOBEPSOT Ha repMeTUYHOCTb. [epMeTUYHOCTb
cocygda fgormkHa ObiTb Takol, 4ToObl Npu ocTaTovHOM AaBneHun He Gonee 1 klMa
n3meHeHue gaenexus 3a 10 muH He npeBbicuno 0,133 klMa.

1.2.2. MpurotaBnuBalT B peakLMOHHOM COCyde roptouyto cMecb. [nst yero
BaKyyMMpYIOT COCYy[, OO OCTaTtovyHOro AaeneHuss He Gornee 0,266 kla, 3atem
nooYepeaHoO NOA4alT B HEFO KOMMOHEHTLI CMECU MO NapuuanbHbIM OaBNEHUSM U
rasoByl0 CMeCb W3 CMecwUTens, [Oe OHa npeaBapuTenbHO MNOABEpraeTcs
KOHBEKTMBHOMY NEpEMELLMBAHUIO.

1.2.3. MNpn Heo6GXx0AMMOCTM COCya M UCNapuUTeNb HarpeBakT A0 TemnepaTtypbl
MCMbITaHWA, N9 Yero MCMosb3yT TepMolKad U YCTPOMCTBA aBTOMATUYECKOrO
perynmpoBaHva Temnepatypbl. [lonyckaeTcs HarpeBaTb WCXOOHYK CMeCb [0
Temneparypsbl, He nNpeBbiwatoLLen 55% oT TemnepaTypbl CaMOBOCTNIIAMEHEHMSI.

B peakuvoHHOM cocyne co3palT TpebGyemoe Ans UCMbITaHW OaBrieHve
roproyen cMecu.

1.2.4. 3akpbIBaloOT BCE KranaHbl YCTAHOBKM W C NyrbTa yNpaBneHns MHALUMPYIOT
3axuraHve cmecu B cocyae. MomeHT cpabaTbiBaHus 3axuraroLero ycTponcTea u
M3MEHEHVe [aBreHVs B COCyAde 3anuCbiBalOTCA PermcTpaTopoM AMHAMUYECKOro
paeneHus. lpu HeobXoAMMOCTM WCMOMb3YHT CKOPOCTHYK KMHOKamepy [Ans
permcTpawms npouecca pacnpocTpaHeHNs nrameHn.

1.2.5. VcnbiTaHne npu  3agaHHbiX 3HAYEHMSIX HavanbHOro  [aBfieHus,
TemnepaTypbl U KOHLLEHTPaL MM CMeCK NMOBTOPSIIOT HE MeHee Tpex pas.

Kaxayro akcnepumeHTanbHyto 3aBUCUMOCTb U3MEHEHMS AaBEHUsI BO BPEMEHN
obpabatbiBaloT B cooTBeTCTBUM C 1.3.

1.2.6. locne kawgoro WCNbITAHWA pPeakUWMOHHBLIN COCYyd BaKyyMUPYOT W
npogyBalT BO34YXOM He MeHee Tpex pa3s. [pu Hammumm koHpeHcata cocyn
NPOMbIBaIOT.

1.2.7. C uenbio onpeaeneHust MakCMasibHOrO 3Ha4eHMs HOPMaribHOM CKOPOCTU
pacnpocTpaHeHWs MraMeHn AN UCCNedyemMoro BellecTBa Mpy  3adaHHbIX
3HaYeHVAX HavanbHOro AaBMEeHWs W TemnepaTypbl MNPOBOAAT MWCMbITAHUS CO
CMECSIMU Pa3fnMYHOro cocTtasa, 61IM3KOro K CTEXMOMETPUYECKOMY.

1.2.8. [Ina onpeaeneHvs 3Ha4YeHWn HOPMaribHOW CKOPOCTM pacnpoCTpaHeHWs
nramMeHn MO CMECW 3af4aHHOro CocTaBa B LUMPOKOM [Auanas3oHe OaBreHuin 1
Temneparyp NpoBOAAT CEPUM UCMbITaHUA, OTINYAIOLLMECS HaYanbHbIM AaBrneHnem
n/vnn TemnepaTypon.

1.3. OueHka pe3ynbTaToB

1.3.1. PacyeTHyl0 3aBUCUMOCTb M3MEHEHWSI [aBIieHWUss B COCYAE BO BPEMEHM
nony4yatoT MHTErpupoBaHveM AUdEPEeHUManbHOTO YpaBHEHUS MaTeMaTU4Yeckon
moZernv npotecca
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Y M- D el

e m=p/ p' - OTHOCUTENbHOE JaBNEHNE;

P - Tekyllee pacuyeTHoe [aBreHve B cocynae, kla;

s - HayanbHoe AaBneHue B cocyge, kMa;
t - Bpems, C;
@ - PaAnyc PeakLMOHHOro cocyaa, M;

Yy, ¥p - COOTBETCTBEHHO Mokasartenun aguabar roproden cCMecu u nNpoAYyKTOB
roOpeHna:

=P -
My = — - OTHOCUTErbHasA Macca ropo4er CMecu B Cocyae;
e

» - TeKyllee 3Ha4yeHne Mmacchbl roproYen CMeCH, Kr;

ES

i - Ha4YaribHoe 3Ha4yeHne Macchbl roproqeﬁ CMeCH, KT,
Ta T Fa :'fp;' - OTHOCUTENbHOE MakCMalribHOe AaBlieHne B3pbiBa B COCyae;

P - MAaKCUMMarnbHOE [aBreHve B3pbiBa B COCYAE NPU Ha4yanbHOM AaBlNeHUn By
, klMa;

&, - TeKyllee 3HayYeHVe HOPMarbHOM CKOPOCTM PacrpoCTPaHEHUs MriameHu,
m-c-1.
Paauyc nnameHu (7 ) BLIMUCHSIKOT Mo dhopMyrne
1

n = T (68)

CpaBHeHVe 3KCMepUMeHTarnbHoOW U pacyeTHOW 3aBUCMMOCTEN W3MEHEHUs!
paguyca MraMeHu OT BpeMeHU MOXET ObiTb MCMOMb30BaHO Afsl KOHTPOIs
NpaBUNbHOCTY ONpeaerneHnst HopMaribHOW CKOPOCTH.

3aBUCKMOCTb HOPMarnbHOW CKOPOCTWM OT AaBlieHUs M TemnepaTtypbl CMeCH
NPYHMMaIOT B BUAE

sy = 82 ) (LI TH™, (69)

roe s, - HayanbHas CKOPOCTb pacnpOCTpaHeHust MnrameHu (Mpy HayanbHbIX

JdaBneHuv v Temneparype), M-c-1;

T~ - Tekylee 3HaueHWe Temnepatypbl cmecy, K;
%

; - Ha4alnbHaa Temnepartypa cMecu B cocyae, K;
n - 6apw-|eCKvu7| noKasaTtellb;
o= TEMI'IepaTyprIVI nokKasartesb.
B I'IpVIGJ'IVI)KEHMM agmabaTnyeckoro cxatusi CMecu W3MeHeHue HopMarnbHoOn
CKOpPOCTH C pOCTOM OTHOCUTESTIbHOIO AaBJieHNA ONUCbIBAE€TCA BblpaXkeHnemMm

Sy = Su:'?fs ) (70)

f
roe s=|mtun——| - TepMOKVIHeTVI‘-IeCKI/IIZ nokasarersb.
Y

Bxogsiume B pacyeTHble hOpMyrbl MapameTpbl ¥, ¥i, T, ONPeAensoT
TEPMOAUHAMUYECKUM pacyeToM. [Mpy OTCYTCTBUM pacyeTHbIX 3HAYEHWA Ty W T,

BbIYMCIIEHUS MOTYT MPOBOAMUTLCS B MPUOMKEHUN i ="F, , @ 3HAYEHUE T, MOXET
6bITb 3aMMCTBOBAHO U3 3KCMEPUMEHTASTbHbBIX AaHHbIX.

PacuetHas 3aBMCVUMOCTb () onpedenderca  [OBYMS  HEW3BECTHbIMM

napameTpamu - &, U £.



1.3.2. M3 aKcnepuMMeHTanbHOM 3anucu W3MEHEHWS [OaBfeHUs BO BpeMeHu

BbIGMpaIOT HE MEHee MATU 3HaYeHUN P (£ ), yAOBNETBOPSIOLMX YCIIOBUIO

Llp; £ pyite) £ 0.9py, (71)

roe p, - [OaBneHue, COOTBETCTBYKOLLEE TouKe nepernba KpuBOW W3MEHeHMs
[aBneHns B3pbiBa OT BpeMeHw, kla.
MpumeyaHve - [ONA OUEHKM COOTBETCTBMS SHEPrM WCKPbl  YCIOBUAM

UCTIbITaHUA UCMOSMb3YIOT 3KCNepuMeHTanbHyto Touky #; (01, cooTBeTcTByloOLLytO
MOMeHTY cpabaTbiBaHUsi 3axurawroliero yctponctea. [lpu 3TOM cuuTaloT, 4TO
3HEPrUst  UCKPbl COOTBETCTBYET YCMOBWSIM  WCMbITaHUsi, €CNM  pacyeTHas
3aBNCMMOCTb W3MEHEHVSI [OaBMeHusi, MofydyeHHasi B pesyrnbTaTe OonTuMusaLuu,

COBMagaeT C aKCNEPUMEHTaNbHON, BKMOYas TOYKY &y (0) .

1.3.3. OI'ITI/IMIA3VIpy}OT pacyYeTHy0 3aBUCUMOCTb U3MEHEHUA OaBneHUA BHYTPU

cocyaa Mo 3KCrnepuMeHTanLHON MyTeM MAHUMU3aLUU dyHKLoHana (&)
= L 3 r =2
®(a) = f.:z1[ﬁk {te) - = (5, ©)]°, (72)

Sui
g

roe- 8= - BEKTOP-CTONGEL, HeU3BECTHBIX NapamMeTPOB;

Tt ) = ple ) By - 9KCMepuMeHTanbHOe OTHOCWUTENbHOE AaBrieHne B

MOMEHT BPEMEHH £ ;

wf (¢, 8)- pacyeTHOE OTHOCUTENbHOE [aBMEeHME B MOMEHT BPEMEHM &,
nory4yaemoe YNCreHHbIM MHTErpUpOBaHMeM ypaBHeHus (65);

N - 4yncno Toyek aKcnepmMeHTa, No KOTOPbIM MPON3BOLAT ONTMMMU3ALMIO.

1.3.3.1. Memo0d HernuHelHbIX OUEHOK
B oaHHOM meToge MUMHMMM3aLMIO (yHKLMOHana (72) npov3BoaaT UTepaTyBHO,
npuyemMm

8py =9 +48, (73)

rae L - HoMep uTepauun. 3HavyeHWe MnonpaBku AE ONpedensoT MNpu Kaxgow
nTepauum n3 BblpaxeHusi

B =(X'X) Xz, (74)
= |exf(s.8
roe A = i (% L - MaTpuvua pasmepHocTbio 2:N;
o

FT- TDAHCMOHNDOBAHHaA MaTpuua 7 ;

Fie Hﬁ - P4, 8 L)H- BeKTOp-cTonGeL, pasmepHocTbio N;

(XTX)7!- matpuua, obpatHas matpuue T T

TpaHCNOHMPOBaHWE, NEPEMHOXeHNE 1 0BpalleHe MaTpuL, OCYLLECTBAIT Mo

cTaHaapTHLIM Npoleaypam, umetowmmMcst B 6ubnuotekax nognporpamm SBM.
NTepauuoHHbIN NpoLiecc npekpaLlaeTcs Npu BbINONHEHUW YCIOBUS

| By -8 €8, (75)

roe

5=10"%@; +107%) x*



* <Dopmyr|a COOTBETCTBYET oOpurnHany. - MpumeyaHne wusroToBuTENS 6a3bl
AaHHbIX.

OnemeHTbl  MaTpuubl F ONMPefensioTCs YUCIEHHbIM  MHTErpupoBaHMem
ypaBHeHUs

did d arj a
A R (76)
dildm ] de adxlae
dmr =

C HayarnbHbIMK yCroBusAMU —| . B ypaBHeHuu (76) cumBon /' Mcnonb3oBaH
=0
Ans 0603HayYeHns NpaBow YacTu ypaBHeHus (65).

B nmpouecce BbluMCNeHUIN AN HAXOXOeHUs JOBEPUTENbHBIX MHTEPBanoB (CM.
dopmyny (81)) HaWgeHHbIX NapamMeTpoB MOMy4aloT WMHGOPMALMOHHYIO MaTpuLy
duwepa

e g 77y

raoe 5"2 * - aucnepcus akcnepMMeHTarnbHbIX AaHHbIX, BblYUcsiemasi no gopmyse

* d)opmyna N 9KCNMMKaums K Hewn COOTBETCTBYHOT OpurnHany. - Mpumeyanne
narotoBuTtensi 6asbl faHHbIX.

_ o)
N-X’

8 (78)

B KOTOpown N - uucno SKCNepumMeHTaribHbIX TOYeK, WCNOJIb3yeMbIX Npu
onTnMmn3aunu;

K =2 - yncno napameTpoB, NO KOTOPbIM NPOBOASAT ONTUMU3ALMIO.

1.3.3.2. Mo wmetogy [OaBupoHa-®Pnetyepa-MNayana wTepauMOHHBIV nNpoLecc

MUHUMM3aUMKU dyHKUMOHana (72) npoeodaT no dopmyne (73), B koTopon A8
onpeaensitoT no dopmyne

ABp =-NH(Bp)gr(81), (79)

roe }\L - AnnHa Wara noucka, onpependemad OOHOMEPHbIM TOUCKOM B

HanpasneHu MuHyc H; (B;lg; (8;);

HL - CUMMETpU4HaaA MmaTtpuua, BblHucndgemasa no ypaBHeHuo

ABp ABT L HigAgrafgiaHig

Hp 5l t—e =
AT R ) M Hiiler

: (80)

CTPEMUTCA B KOHLEe UTepalMoOHHOro nobouecca K 06paTHOl7I MaTpuue 4YacCTHbIX
2 ot
d* b

MPOM3BOAHBIX BTOPOrO nopsigka 88 = W

B TOYKE MUHMUMYMa,




ab(E)
G
g BT
d85 || - rpagueHT dyHKUMoHanNa B Touke & ;
abiey N —. Al (¢, & arnf it 0
3HaYeHue ( )=22[?ri(zk)—xp(zk,@)] * . ), S48, HaxoguTcs

By k=1 oy GL=h

aHarnorM4yHo anemMeHTam MaTpuubl ¥ mMetoda HENMHENHbIX OLIEHOK.

* TekcT AOKYMeHTa COOTBETCTBYET opuruHarny. - MpumevaHve M3rotoBuTens
0as3bl JaHHbIX.
MpekpalleHne UTepaunoHHOrO npouecca MPOUCXOAUT MPU  BbIMOSHEHWN

ycnosus @L—l —@L <&, rme &- 3agaHHas  TOYHOCTb  BbIMUCTEHUS.

LlenecooBpasHo 3amaBaTh & Heckonbko 6orbiie, yem 10-I') rme D - yncno
3Havawwx Lmdp B NpeacTaBneHun ¢ nnasarowen sanator 8 IBM.

B xoge nocTpoeHust UTepauMoHHOrO MpOoLecca aHarnorMyHo npeqblayLiemy
MeTOo4Yy HEeNMHEMHbIX OLEHOK MonyyarT WH(OpMaLMOoHHY0 MaTtpuly Pullepa

(@) = B(E).
,D,J'Iﬂ 000UX U3NOXEHHbIX BbilLE MeToaoB }J,OBepVITeJ'IbeIVI nHTEpBan 3Ha"IeHVII7I,

onpeaensiemblx B Npouecce onTUMmnsaL M napaMmeTpoB, BbIYUCTIAIOT NpU 3a4aHHON
[OBEPUTENBLHOM BEPOATHOCTU . B COOTBETCTBUM C ycnosunem

(@ -8 HE -B)

1-a=Bep LR K N-E)
=
13 dopmyrbl
AB,, = HEF, (K N~ K) By P (81)*

* dopmyrna cooTBeTCTBYeT opurvHany. - [NpumeyaHue uarotoButens 6asbl
OaHHbIX.

rae #=1,2 (MHoeKkc 1 COOTBETCTBYET NapameTpy Sy, MHOEKC 2 - MapamMeTpy = );

By - # -1 AMAroHarnbHbI 3MEMEHT MHGOPMALMOHHOM MaTpuL bl dulepa;

Fy (K, N - &) - TabynupoBaHHble 3HauYeHust kputepus dullepa.
[lna aKcnepyMeHTa ¢ NopsiAKOBbLIM HOMepoM | MonyyaroT

gl -8 +aT, (82)
i SI'

roe @° = ;J - BEKTOp-CTONGEL, HeN3BECTHbLIX NapameTpoB;

B! - cpeaHee 3HaueHue At I -ro SKCNEPUMEHTA;

AB! - nosepuTenbHbIN UHTEpBan.
MpumevaHve - MeTod NMpYMEHWM B YCMOBUAX NpeHebpexeHns KOHBEKLMEN.
KoHTponb npaBunbHOCTW ONpeLenieHns HopManbHOW CKOPOCTU pacnpoCTpaHeHWst

nnamMeHy METOAOM ONTUMM3ALMM OCYLLECTBSIOT No ycrosuo Fr > 0,11, B koTopom
yucno Ppyaa

2
Fr- S_;, (83)
i

rae s; - BuanMmasa CKOpoCTb MNMiiaMeHu, m-c-1 )

£ - yCKOpEeHMe Culbl TAXKECTU, M-C~2;
d - ouametp cocyaa, M.



1.3.4. O6pabatbiBaloT B cooTBETCTBMM C 1.3.3 Ceputo aKCnepuMeHTanbHbIX
3aBVCMMOCTEN M3MEHEHWUST [aBMEHWsl, KOTOPblE MOMyYeHbl MPU OOHUX U TeX e

ycrouax.  OleHMBalOT — 3KcnepuMeHTanbHoe (o,) W pacyeTHoe  (Ty)
CpefHeKBafpaTUYeCKoe OTKIIOHEHVWE W MOMy4yaloT Ans KOHKPETHbIX YCMOBWiA

9KCnepnMmeHtTa WUCKOMOEe 3HayeHMe HEeU3BECTHbIX NnapamMeTpoB (@“‘) no cepuun
9KCMNepnMmeHToB

B =CE >0 +op); (84)°

rme <G> - cpedHee 3HadeHvWe Mo cepuu [ SKCNEpUMEHTOB, onpegernsemMoe no
dopmyne

<@r=-38, (85)
Lia
I 5 05
o =|z@E>-8yvir-n| (86)*
i=1
I 0.5
op=|Z@BY HL-D| - (87)

=1

* (DOpMyJ'IbI COOTBETCTBYHOT OpurnHany. - MpumevaHne wmarotoBuUTens 6a3bl
OaHHbIX.

KOHTpOmnb NpaBUIbHOCTM UCMOSb30BaHUS OAHHOrO MeToda OCYLUECTBASKT Mo
YCMOBMIO paBeHCTBa HOPMarbHOM CKOPOCTU pacnpoCTPaHEeHus nfiaMeHn B
CTEXMOMETPUYECKOM VI30I'IpOI'IaHOJ'IO-BO3,CI,yLLIHOI7I CMeCu B CTaHOapPTHbIX YCJI0OBUAX

3HayeHuto (0,2910,02) m-c-1.

CxoguMmocTb MeToda Npu [oBepuTernbHOM BeposiTHOCTU 95% He JorpkHa
npesbiwaTtb 10%. BocnponsBoanMocTb MeToAa Npv A0BEPUTENbHON BEPOSTHOCTY
95% He gorvkHa npeBbiwaTb 20%.

1.3.5. [Ins kaXgon cepyu UCMbITaHWIA, OTNMYAOLLENACS HaYarbHbIM AaBliEHNEM

L]

o 1
U/ TemnepaTypol, onpefensoT 3HaveHns &° = |—| B cootBeTCcTBUM C 1.3.2-
£

1.3.4 1 M3MeHeHVe HOpMarbHOW CKOPOCTM B MnpoLecce ropeHus no copmyne (70).
TemnepaTtypa roproyeri CMeCU B NPOLLECCE FOPEHNS UBMEHSIETCS MO 3aKOHY

T',u_l
T, =Tm M

u 1

(88)

Ncnonbaysa dopmynbl (70) n (88), Ha rpadmke &, (7] CTPOAT Cepuio M3oTepM.
Hanpumep, nepsyio usoTepmy (7, =7;), NMpu ycroBuM paBeHCTBa HauarbHON
TemnepaTypbl CMECH BO BCEX CEPUSIX UCTIbITAHWI, CTPOSAT MO ToYkaM =, (7; ], rae
pasnuyHble HavarbHble SaBneHus P; - 3adaHbl, a g, - onpeneneHbl MeTohoM
onTMMM3auun. Ons NocTPoeHust criedylolmx msotepM (7, = const ) no doopmyne
(88) onpenensOT OTHOCUTENBHOE AABMNEHUE « U AABMEHWE ¥ = 7@, NMPU KOTOPOM

Temnepatypa ropiodeii CMecu paBHa BblGpaHHOMY 3HadeHwo 7, B cepun
UCMbITAHUA C Pa3NMyHbIMW HavanbHbIMU AasneHnsamu. Onpegenve 13 dopMynbl
(88) 3HauyeHue w, HaxogAaT no copmyne (70) COOTBETCTBYyIOLIEE 3HaYeHue

HOpPManbHOW CKOPOCTU &, AN KaXOOW CEepuu WUCTIbITaHWiA, T.e. MPU OAUHaKOBOM

Temnepartype 7, 1 pasnuyHbiX AABMEHUAX 2 .

1.3.6. YcnoBua 1 pesynbTaTbl UCMbITaHW PErMCTPUPYIOT B MPOTOKOSE, dopma
KOTOPOro NpuBeaeHa B NPUNoxeHun 1.

1.4. TpeboBaHusa 6e3onacHoCcTH

PeakLMOHHbIN cocyn criegyeT ycTaHaBnMBaTb B OTAENbHOM CheuuarnbHOM
MOMELLEHUN C BbITSKHOW BEHTUNSALMEN. [oaAroTOBKY M NPOBEAEHNE SKCMEPUMEHTA
npu AaeneHun Gonblue aTMOCGEepHOro OCYLLECTBRSIOT AMCTaHUMOHHO. Paboyee
MeCTO onepaTopa AOSMKHO YAO0BMNETBOPATL TpeboBaHUAM anekTpobe3onacHoCTH No
FOCT 12.1.019 n caHuTapHo-rurmeHn4ecknm TpedbosaHnam no FOCT 12.1.005.


http://docs.cntd.ru/document/5200302
http://docs.cntd.ru/document/1200003608

2. MeToa HauyanbHOro YyyacTtka, NpUMeHsieMbId ANA onpeaeneHus
OAMHOYHbIX 3HA4Y€HUIN HOPMarbHOW CKOPOCTU pacnpoCcTpaHeHUs NnamMmeHun

2.1. Annapartypa
OnucaHue ycTaHoBKU NpuBedeHo B 1.1.

2.2. NpoBeaeHne ucnbiTaHnn
UcnbiTaHna npoBogsaT cormacHo 1.2, [Ons  peructpauum  npouecca
pacnpoCTpaHeHVs NnaMeHn NMPUMEHSIIOT CKOPOCTHYIO KMHOKamepy. B otnnuve ot
TpeboBaHus 1.2.5 akcnepMmeHTansHas 3aBUCMMOCTb U3MEHEHWS AaBIEHNS BHYTPU
cocy[a BO BpEMEHW He noanexut obpabdotke no 1.3.

2.3. OueHka pesynbTaToB

2.3.1. Mo KuHorpaMme pacnpocTpaHeHusl NifamMeHy Ha HayarnbHOM yyacTke (4o
1/3 paguyca cocyda), No Yriy HaknoHa nNpsiIMON, Bblpakatolen 3aBMCUMOCTb
paguyca MraMeHu OT BpemeHW, OrnpederisloT 3HayeHWe BMAMMOW CKOPOCTU

pacnpoCcTpaHeHNs NIameHn &; .

2.3.2. 3HaveHve KoadpMLMEHTa paclmpeHnss npoaykToB ropenus ( E;)
onpegenstoT NMMbo pacyeTHbIM NMyTemM nNo dopmyrne

R 89
T, (89)

nmbo no dKCcnepmMmeHTanbHbIM JaHHbIM U3 COOTHOLLEHUA

B, =085p,! py, (90)

rae Toy, T n My M; - cooTBeTCTBEHHO TemnepaTypa 1 MoreKyrnsipHasi Macca
NPOAYKTOB FOPEHUs cpasy MNocsie 3axkuraHusi M HayarnbHON ropoyent CMecm.

2.3.3. HopmanbHyl0 CKOpPOCTb PacnpOCTPaHEHWs MraMeHn npu HayvanbHbIX
3HaYEHWsIX AaBMNEHWS U TeMNepaTypbl B COCYAE BbIYMCNAT No dopmyne

Sy T8 f E:' . (91)

2.3.4. CxogumocTb MeToAa npu 4OBEpUTENbHON BEPOSATHOCTU 95% He aorkHa
npesbiwatsb 10%.

2.3.5. BocnpoussoamMmocTbe MeToAa npy 4OBEpUTENbHON BEpOSTHOCTU 95% He
pomiHa npesbiwaTs 20%.

NMPUNOXEHUE 8 (pekomenayemoe). METO
QKCMNEPUMEHTAJIbHOI'O ONPEAENEHUA
MAKCUMAJIbHOIO OABJIEHUA B3PbIBA U
MAKCUMAJTIbHON CKOPOCTU HAPACTAHUA
AOABJIEHUA B3PbIBA NTA30- U
NMAPOBO3AYLWHbIX CMECEN

NPUNOXEHUE 8
(pekomeHnayemoe)

1. Annapartypa
Onucanue ycTaHoBKM npmBedeHo B 1.1 npunoxexns 7.

2. MpoBegeHue UCNbITAaHUN

NcnbiTaHma npoBogsAT cornacHo 1.2 npunoxeHus 7. JKcnepuMeHTanbHyo
3aBMCUMOCTb M3MEHEHWs1 4aBrieHnsi BO BpeMeHn o6pabaTbiBaloT B COOTBETCTBUM C
3.

3. OueHkKa pe3ynbTaTtoB



3.1. 3a MaKkcumarbHoe faBrieHne B3pbiBa UCCeAyeMon ra3o- 1 NapoBo3ayLLUHON
CMECH MpU M3BECTHbIX 3HAYEHUSX HayarbHOro AaBneHUs W TemnepaTypbl
NPUHUMAIOT HaubBorbliee AaBreHne B3pbiBa, MOMy4YeHHOe B MpoLecce UCTbITaHWM
NpY PasnMYHbIX KOHLIEHTPALUSAX FOPHOYEro B CMeCH.

3.2. 3a wMmaKkcuMmarbHyld CKOPOCTb HapacTaHus [aBneHWs MNpUHUMaroT
Havborbluee  3HAYeHMe  TaHreHca  yrma  HakroHa  KacaTemnbHOM K
3KCMEepMEHTarbHON 3aBMCMMOCTM "[aBneHve-Bpems"”, nofnydeHHoe B npolecce
MCMbITAHUIA NPY PasnYHbIX KOHLLEHTPALIMAX FOPIOYEro B CMECH.

3.3. YcrnoBusi 1 pesynbraTtbl UCNbITAHUA PErMcTpypyoT B NPOTOKOne, dopmMa
KOTOPOro NpMBeAeHa B NpuroxeHunm 1.

NMPUNOXEHUE 9 (o6s3aTtenbHoe). ONTUCAHUE
CTAHOAPTHOIO OBPA3LA K METOLY
OMNPEOENEHNA KOOPPULIMEHTA
AbIMOOBPA30OBAHUA

NPUNOXEHNE 9
(o6s3aTenbHoe)

MpoBepky pexumoB paboTbl YCTAHOBKM, MPUMEHSIEMON ANs onpegeneHus
KoadpdmLmMeHTa ObIMOOOPa30BaHMs, OCYLLECTBASIOT C MOMOLLLIO CTaHAApPTHOrO
obpasua (4ept.24), BKMOYAKOLEro B cebsl NMoA0YKY U3 JNIMCTOBON HEpXaBEoLLEN
cTanm TONMWyWHOM 1 MM, B LIEHTPEe KOTOPOW 3aKpernreHa LUMnMHOpuYeckas eMKoCTb
BHYTPEHHVM AnameTpom 15 MM, BLICOTON 8 MM M TONMWMHOW CTEHKN 2 MM. EMKOCTb
HanorHeHa CMecblo gubyTundranata W OUCNEPCHOTO  KBapLEBOro necka
(pa3monoToro KBapLLEBOro CTEKNA).

Mepen NpuroToBneHMEM CTaHOAPTHOrO obpasua JIo4oYvKy MpoKanmMBaloT Mnpu
Temnepatype 750-800°C He meHee 5 muH. [locre oxnaxgeHus nododYkM [0
KOMHAaTHOW TemnepaTypbl €e O4YMUWAT OT Caxu W npombiBaloT cnuptoM. C
NMOMOLLbHO 403UPYIOLLIErO YCTPOWCTBA (Hanpumep, MEAMLMHCKOIO LUMPULA) B YACTYIO
CYXYI0 LUMMHOPUYECKYI0O EMKOCTb JIOAOYKM HanvMBatloT onpenerieHHoe KOnM4ecTBO
anbytundpranata, a 3ateMm Tyga e HacbinatoT (10,0+0,1) r kBapueBoro necka.
KonnyectBo ambytundranata ana pexvma tnenus (0,10+0,01) r, ana pexvma
ropeHus - (0,20+0,01) r.

YepT.24
&
@15
o 1
i i e 1 L1
I SEEs g
= V. A A
L/ 2 /1
&
-"—‘-._-
3t - S
1 - necok;

2 - UOKOCTb; 3 - nogouka; 4 - uunMHapuyeckasl eMKocTb

Yept.24



NMPUNOXEHUE 10 (o6sa3aTenbHoe). ONMTMCAHUE
MAKETA CTAHOAPTHOIO OBPA3LA K
METOLAY ONPEOENEHUA MHOEKCA
PACMPOCTPAHEHUA NNAMEHU

MNMPUNOXEHWME 10
(obsi3aTensHoE)

MpoBepky paboTbl YCTaHOBKWU, MPYMEHSIEMON AN onpefeneHvss uHOekca
pacnpoCcTpaHeHUsi NIaMeHu, OCYLIECTBNSAT C MOMOLLbIO MaKeTa CTaH4apTHOro
obpasuya (4epT.25), COCTOAWEro W3 NIacTWHbl Heroployero Martepvana -

acbocunuta pasmepamu (320x140) MM 1 TonLmHOK 20 MM, NNOTHOCTLI 800 Kr-m—3
. B nnactuHy Ha pacctosHun 30 MM Opyr OT [Apyra BMOHTUPOBaHbI €MKOCTW,
CHabXeHHble LieneBbiMM OTBEPCTUSIMM B OMpPeAerieHHbIX ToYKax noBepxHocTu. B
€MKOCTU C MOMOLLBIO LMpULa 3anMBaloT XUMUYECKU YUCTbIA AnaTaHornamuH. B

emkocTu N 1-7 3anmBatot (2,0£0,1) cm?, B emkocTn N 8, 9 - (5,0+0,2) cm3 . Mepen
3anpaBKoO MakeTa CTaHOapTHOro obpasua Cc ero MoOBEPXHOCTU yAansT caxy W
obpaseL, npokanuBalT B Tepmollkady B TeveHMe 1 4 npu Temnepartype
(200+20)°C.

YepT.25

1 - KOpMyc; 2 - EMKOCTM A5 FOPHOYEit XUOKOCTM, MPOHYMEPOBaHHbIE CBEPXY BHU3; 3
- ToploYast XMOKOCTb

YepT.25

NMPUNOXEHUE 11 (pekomenayemoe). METO[
PACYHETA MAKCUMAIJIbHOIO OABJIEHUA
B3PbIBA A30- U MAPOBO3AYLWHbIX
CMECEMN

MNPUNOXEHNME 11
(pexkomeHnayemoe)

MeToa pacyeTa MaKCcMManbHOro AaBreHUA B3pbiBa raso- U
NapoBO34YLWHbIX CMeCel pacrnpocTpaHAeTC Ha BellecTBa, COCTofluMe U3
atomoBC,H,O, N, S, F, Cl, Br, P, Si.

1. MakcumarnbHoe [aBrieHVe B3pblBa Fys 0€3 yyeTa CTeneHu guccoumauim
NpOAYKTOB ropeHust B KlMa BbIYMCISIIOT Mo doopMyrne



pHTa;l:[ (V)Z mjK
mx . om = 92

rae py - Ha4arnbHOE AaBrieHne, Npmu KOTOPOM HaxoauTCHA ncxogHas CMeChb, kMa;

T V) - apnabatuueckas TemnepaTypa ropeHus CTEXMOMETPUYECKONH CMecK
roptoYero ¢ BO34YXOM Mpu NocTosiHHOM obbeme, K;

2m ', - CYMMa yuMcria Mornei KOHEYHbIX NPOAYKTOB rOpEHUst;
T, - Temnepatypa ncxogHom cmecu, K;

2Py - CYMMa Ym1Cria Moren ra3oo6pasHbiX MCXOAHbIX BELLECTB.

2. Ecrnn ans roproyero BellectBa HeMsBecTHa aguabartunyeckas TemMneparypa
rOpeHnsi CTEXMOMETPUHECKON CMECU, TO €€ BbIHYUCTIAT NO cbopmyne

Zim (H; —RT") =Zmy (H';-RT") (93)
roe H; - abconoTHas aHTanbnus roprodero, Khk-monb =1 . BelumcnsioT no gopmyne

Hi = AH 7 g H gy + 0,50 By, +moHo, +egHy, +mgHy )+

+wg s 4w Hs +mpHp ooy

AH f - cTaHgapTHas TennoTa obpa3oBaHus roproyero BellecTsa, khbk-monb 1 ;

HE H{fnz, HEJQ, Hﬁlz, Hg, Hg, Hf - abcomoTHas aHTarbnmsi npocTbix
BELLECTB M MPOAYKTOB X FOPEHWs, 3HaYEHNs KOTOPbIX NpuBedeHsbl B Tabn.30-32;

" ¥, - @OCOMTHas SHTanbnuA rarorexa, kOxmonb-1. Ecrm B Morekyre
FOPIOYEro BELLECTBA HECKOMBKO ranoreHoB, TO BblpaxeHue #ix &y , 3aMeHsIioT Ha
(mp Hy, +mg Hey, +mp Hpy +mpHY )

R - yH/BepcarnbHasi razoBas noctosiHHas, hk-monb-1-K-1;

T, T" - COOTBETCTBEHHO HavarnbHasa Temnepartypa UCXO4HOW roptoyen CMecu 1
Temneparypa ropeHus, K;

H'y - abConoTHble 3HTanbNUM NPOAYKTOB TOPEHUS, 3HAYEHUSI KOTOPbIX
npuseaeHsl B Tabn.31 n 32.

3apgaya BbluMCrEHUs apgvabaTndeckon TemnepaTypbl FOpeHus CBOAWMTCS K
HaXOXOEHNIO TakoW TemnepaTypbl (7'), MpM KOTOpPOW HabrogaeTcs paBeHCTBO
BHYTPEHHMX 3HEPIVIN UCXOAHbIX BELLECTB M MPOAYKTOB UX FOPEHMS.

Tabnuua 30

BewecTso AGconoTHasa aHTanbnua npy 298,15 K, kx-Monb —1

Bry (uoKkocT) -21,159
C (ra3) 1108,235
H5 O (#1akocTb) -34,071
P (8., Gerblii) 719,625

S (pom6.) 298,460




‘ S, (ras)

Si

H 725,954

906,514

3. 3HaveHue ijx 6e3 y4yeTa CcTeneHu guccoumaumm NPOAYKTOB TOpeHUsi
BbIYUCTISAOT Mo dopmyrie

Mg = 3848 + i + g ey 050y + g — e ) + 0,250

(95)

roe Mo, Mg, By, Mg, B,

p

- 4Mucno artomoB Yyrnepoaa, cepebl,

BOZOpOAA, a3oTa, doocdopa B MOeKyrie roployero BellecTsa.

3HayeHve 2y, BLIYUCTIAIOT MO dlopmysie

> omg =1+4.848

roe 5

- CTeXVoMeTpuYeckui KoaddMUMEHT Kucropoaa,

dopmyre (36).
OTHOCUTENbHAA cpefHeKBagpaTuieckas MorpellHoCcTb pacdeTa no dopmyne
(92) coctaensiet 30%.

(96)

ranouga,

BblYUCNSAEMbIA MO

Tabnmua 31
T, K || ABcontotHble aHTanbmm MPOCTLIX BELLECTB U NPOAYKTOB MX ropeHust, khx-mornb —1

E;;— co, CcoO 0, o] H,0 OH Hy H N, NO Ar (Cipa(bm)
0 0 0 279,070 246,550 158,04 || 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 |16,19 |[[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| 16,61 | 401,87
1000 |[[30,36 ||42,72 |309,40(31,36 |268,12|/35,94 | 187,76 |(268,09| 355,94 /30,13 | 121,15|20,77 | 406,02
1200 || 37,09 ||53,77 |316,14( 38,41 |272,29| 44,48 | 193,98 274,21/ 360,09 36,78 | 128,02((24,92 | 410,45
1400 |[[44,00 ||65,19 | 323,04 (45,60 | 276,46| 53,51 | 200,39 |(280,49| 364,24 (43,61 | 135,04| 29,08 (415,09
1600 |[51,05 ||76,87 | 330,08(52,91 | 280,63 (62,97 | 206,99 |(286,95| 368,40/50,58 | 142,17 33,23 (/419,90
1800 |[58,20 |/88,70 | 337,21(/60,31 |284,79(/72,82 | 213,72|(293,57 | 372,55|(57,65 | 149,39| 37,38 | 424,83
2000 ([65,44 |/ 100,71/ 344,42| 67,81 | 288,96 | 83,02 | 220,60 |300,36| 376,70|/64,81 | 156,66| 41,54 | 429,85




2200 |[72,76 || 112,82/ 351,69| 75,41 |293,11(93,41 | 227,60 (| 306,99 380,86/ 71,97 | 163,98 45,69 | 434,53
2400 ([80,14 | 125,04/ 359,01| 83,10 | 297,28 | 104,14 | 234,71 314,03 | 385,01/ 79,26 || 171,35| 49,85 | 439,69
2600 (/86,58 | 137,32/ 366,37 90,88 | 301,44 | 115,08 241,91 321,19| 389,16 (/86,57 || 178,75| 54,00 | 444,92
2800 (|95,06 | 149,69/ 373,77| 98,74 | 305,61 | 126,22 249,22/ 328,46 393,32/ 93,91 |/ 186,17 58,15 | 450,20
3000 ([102,60| 162,10/ 381,18 106,69 | 309,79 || 137,56 || 256,56 || 335,82 || 397,47 || 101,30 193,62 || 62,307 || 455,54
3200 ([110,17|/174,55|| 388,64 | 114,72 313,98 || 149,05 || 263,99 || 343,27 || 401,62 || 108,71/ 201,08 | 66,46 || 460,93
3400 |[117,77] 187,06 || 396,10| 122,82 318,18 || 160,69 || 271,49 || 350,81 || 405,77 || 116,14 || 208,57 || 70,60 || 466,37
3600 ([ 125,41 199,61 || 403,60 130,98 | 322,39 || 172,47 || 279,04 || 358,44 || 409,93 || 123,61 (/216,08 || 74,77 || 471,86
3800 |[133,08(212,19[411,10| 139,22 | 326,62 || 184,37 || 286,65 || 366,13 || 414,08 || 131,08 || 223,60 || 78,92 || 477,41
4000 || 140,78 224,81| 418,63 || 147,51 330,87 || 196,42 294,30 || 373,90/ 418,23 || 138,58 || 231,13 || 83,08 || 483,00
Tabnuua 32
T, K || ABcontoTHble aHTanbmm MPOCTLIX BELLECTB W NPOAYKTOB UX ropeHust, khx-mornb =1

HF CF, |[Fy F HCI cly Cl HBr Br, Br P.Omm P(ras) S0, |sio,
0 0 75,04 (/298,14 226,25((27,35 |0 119,33((67,90 |0 94,93 |0 1030,6 |/ 64,06 |0
298,15(/8,60 | 87,77 |[306,97| 232,76 35,99 (9,18 |125,59(76,55 |/9,73 |[101,14| 30,17 1036,8 ||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 ({110,701 317,11/ 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 (28,33 || 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 |/ 145,80|(104,45| 43,43 | 120,13(/282,27 | 1055,5 | 120,08 (/66,97
1400 |(41,63 | 188,84 346,82 |/256,52| 70,12 (49,91 |/ 150,17 |[111,23|/ 51,02 | 124,51/ 345,66 | 1059,7 | 131,35((81,26
1600 |(48,08 |/209,58| 354,54 (260,72| 76,94 |[57,54 | 154,49|(118,19| 58,65 | 128,96 (/409,78 | 1063,9 | 142,77 |[95,99




1800 |[54,70 | 230,49 362,38 || 264,91| 83,90 || 65,21 |[158,79] 125,27 || 66,30

2000 | 61,45 |[251,56|370,35(/269,10(90,99 | 72,93 |[163,06| 132,48 | 73,98

2200 | 68,27 |[272,46|378,05|/273,27| 98,08 |/80,62 |[167,32| 139,64 | 81,61

2400 ||75,26 | 293,67 || 386,25|277,45| 105,34 88,43 | 171,56 147,00 89,37

2600 |82,32 |[314,95|394,55|/281,62| 112,67 96,30 |[175,78| 154,45|/97,16

2800 | 89,48 |[336,25( 402,92 (/285,79 120,09| 104,21 ([ 180,01 161,74 || 105,02

3000 |([96,74 | 357,59((411,38| 289,96 127,64 || 112,21 184,22 || 169,49 | 112,96

3200 || 104,04 ((378,99(419,91 /294,12 135,06 || 120,26 || 188,42| 177,08 || 121,00

3400 |/ 111,40((400,39| 428,44 || 298,28 || 142,62 | 128,37 || 192,62 | 184,75 || 129,16

3600 | 118,84 (421,81 436,93 || 302,44 | 150,24 | 136,59 || 196,82 | 192,44 || 137,44

3800 || 126,33 445,00 || 445,46 306,61 | 157,90 || 144,81 201,01 || 200,20 || 145,88

4000 |[133,85|464,73|453,91(310,77| 165,60 || 153,14 || 205,20 || 207,99 || 154,46

133,45

137,98

142,52

147,08

151,63

156,16

160,71

165,23

169,74

174,23

178,71

183,17

474,42

539,42

604,11

669,52

735,08

800,76

866,57

932,45

998,40

1064,38

1130,42

1196,50

1068,0

1072,3

1076,49

1080,81

1085,23

1089,75

1094,38

1099,14

1104,04

1109,06

1114,21

1119,50

154,31

165,95

177,55

189,27

201,21

213,16

225,15

237,24

249,36

261.59

273,89

286,20

111,29

126,59

154,34

174,42

194,50

214,59

234,67

254,75

274,83

294,92

315,00

335,00

NMPUNOXEHUE 12 (pekomeHnayemoe). METOAbI
PACYETA CKOPOCTU HAPACTAHUA
AABJNEHUA B3PbIBA NTA30- U
NMAPOBO3YLIHbIX CMECEN

MPUNOXEHWE 12
(pekomeHayemoe)

1. MeTog 3akno4yaeTcs B OnpefeneHnn BEPXHUX rpaHuL, And MakcumasibHon r
cpegHen CKOpoCTWN HapacTaHus OaBrneHns B3pbiBa ra3o- 1 napoBO34YyLUHbIX cmecen
B C(hepnyeCcKoM peakLMOHHOM cocyne noCToAHHOro ob6bema.

BepxHtoto rpaHuuy ana MaKC/MMarnbHON CKOPOCTU HapacTaHus OaBfeHus B

kMa-c-! BblYMCNAT No hopmyre

(dp ! dr)y = (3psSy | @)(m, = D, T4HF (97)




roe »; - HavarnbHoe AaBneHue, kla;

S, - HopMarbHasi CKOPOCTb PacnpoCTpaHEeHUst NiameHn Mpu HayarbHbIX

ZaBreHu 1 Temnepatype, M-c-1;
@ - baduvc cqepudecKoro peakLMoHHOTO Cocyaa, M;

= P
Ty =— - 6espa3mepHoe MakcumalribHOe AaBJieHne B3pbiBa;
B

Fa - MakCuMmMmarnbHoe abcontoTHOE faBreHne B3pbiBa, Klla;

¥, - NOKasaTenb agmabatbl Ans uccnegyemomn cMecw;

£ - TEPMOKMHETMYECKMI MOoKa3aTernb CTEeNneHUn B 3aBUCUMOCTU HOpPManbHOW
CKOPOCTM pacnpoCcTpaHeHusl MramMeHn OT AaBneHus u Temnepatypbl. Ecrm
3HaYeHVe = HEM3BECTHO, ero NpMHMMaroT pasHbiM 0,4.

BepxHIoto rpaHuLy Ans CpefHen CKOpOCTU HapacTaHus aasrenus B kMa-c-1
BbIYMCIIAOT MO chopmyne
i
| 3piSy (7, _1)7% iR
dt |}, (g ¥y . E)

(98)

rae S (.. %, £) - hyHKLMS OT NapaMeTpoB T, , %, , £, 3HAYEHMS KOTOPOIl HAXOAAT
C MOMOLLI0 HOMOrpamM, NpYBEAEHHbIX Ha 4epT.26 n 27.
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3HayeHust T, W %, HAXOAAT TEPMOAMHAMUYECKUM PacyeToM Wnu, B cryyae
HEBO3MOXHOCTM pacyeTa, NPUHMMALOT paBHbIMM COOTBETCTBEHHO 9,0 1 1,4.

OTHocuTenbHas cpefHeKkBagpaTudeckas norpeLlHocTb pacyeTta no dopmynam
(97) n (98) He npesebiwwaeT 20%.




2. MakcumarbHyl0 CKOPOCTb HapacTaHus [aBlieHust B3pbiBa raso- W
NapoBO3aYLLUHbIX CMecel A4S BeLlecTB, cocToawmx u3 atomoB C, H, O, N, S, F, CI,
BbIYMCIISIOT MO (hopmyrie

[ ] 84.37: u ’ (99)

roe V - o6bem peakLoHHoro cocyaa, M3 .
OTHocuTenbHas cpedHekBaapaTuyeckasi NorpelHocTb pacyeTa no copmyne
(99) He npesebiwaeT 30%.

NMPUNOXEHUE 13 (pekomeHayemoe). METO[,
QKCMNEPUMEHTAIIbHOI'O OMNPEAENEHUA
YCNOBWUW TEMTIOBOrO CAMOBO3IrOPAHUA
TBEPAbIX BELLECTB U MATEPUAIIOB

MPUNOXEHWE 13
(pekomeHayemoe)

1. Annapartypa
AnnapaTypa Ans onpegeneHns ycrioBui TENMOBOro CaMoOBO3ropaHns BKIoYaeT
B cebs crieqyolme 3NeMeHThbl.

1.1. TepmocTaT BMECTUMOCTbIO pabodeit kamepbl He MeHee 40 am3 ¢
TEPMOPETYNATOPOM, MO3BOMSIOLMM MOAAEPHMBATL MOCTOSIHHYIO TemnepaTtypy OT
60 no 250°C ¢ norpeluHocTbio He 6onee 3°C.

1.2. KOp3vHOYKM U3 KOPPO3MOHHOCTOMKOrO MeTamna Kybudeckom wmm
uunuHgpudeckon gopmel Beicoton 35, 50, 70, 100, 140 n 200 mm (mo 10 w.
Kagoro pasmepa) C Kpblwkamu. [JuameTp UWMMHAPUYECKON KOP3MHOYKM [AOIDKEH
6bITb paBeH ee BbicoTe. TOMLWMHA CTEHKN KOP3UHO4KY - (1,0£0,1) Mm

1.3. TepmoanekTpundeckue npeobpasoBatenn (He MeHee 3) MakCuMMarbHbIM
avameTtpom pabouyero cnasi He 6onee 0,8 Mm.

2. MoarotoBKa K UCNbITAHUIO

2.1. MpoBOASAT TapUMPOBOYHOE WUCTIbITaHWE C LieNblo onpenerieHnst nonpaekuy (

Af.) K MOKasaHMAM TepMoaneKkTpuyeckux npeobpasosateneit 2 n 3. [ina aToro B
TepMocCTaT, HarpeTbli [0 3aJaHHOW TemrnepaTtypbl, MOMELLIAIT KOP3WUHOYKY C
HEroprYMM BELLIECTBOM (HanmpuMep, MpoKarneHHbIM MNecKkoMm). YcTaHaBnMBakoT
TepMoanekTpudeckme npeobpaszosatenm (4epT.28) Takmum o6pa3oM, 4YTOObLI
pabouunii cnait Of4HOro TEPMO3IEKTPUYECKOrO NPeobpa3oBaTensi KOHTaKTMpoBan ¢
o6pa3uom 1 pacnonarancs B €ro LEeHTpe, BTOPOro - cConpuKacarcs C BHELUHeN
CTOPOHOW KOP3MHOYKN, TPETLErO - HAaXOAMUrcs Ha paccTosiHMM (30+1) MM OT CTEHKM
KOp3nHOoYkK. Paboune cnam Bcex Tpex TEPMOINEKTpUYECKnx npeobpasoBaTenen
OOMKHBLI pacnonaratbCs Ha OOHOM TOPU3OHTanbHOM YPOBHE, COOTBETCTBYIOLLEM
cpefHen nNHun TepmocTara.
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1, 2, 3 - paboune cnam TepMOINEKTPUUECKMX Npeobpa3oBaTenen

YepT.28



KOp3VIHO'-IKy C Heropw4yummMm BeLeCcTBOM BblAepXuBaKT B TepmMocTtate Ao
yCTaHOBJIEHUA  CTauWMOHApHOro pexvma, npu KOTOPOM  MNOKa3aHuAa  BCeX
TEPMO3JNIEKTPUHECKUX npeo6pa3OBaTenel7| B TedyeHne 10 MumH ocTalTCH
HEVU3MEHHbIMM WM KONebrnioTca C  NOCTOSIHHOWM amnnmy,u,oﬂ OKOInNo cpeaHunx

Temnepatyp f, £, £3. [1oNpaBKy Aé, BbIMMCAIT MO dopmyre

Aty =050t +£3) 4 . (100)

2.2. O6pasubl AN UcnbiTaHWs OOIMKHbI XapakTepu3oBaTb CpefHWe CBOWCTBA
ncecneayemoro BellecTsa (Matepuana). [Npy ucneiTaHum NUCTOBOMO MaTtepunana ero
HabupalT B CTOMKY, COOTBETCTBYIOLLYIO BHYTPEHHUM pasmMepaMm KOp3uHOYku. B
obpasuax MOHOMMTHBIX MaTepuanoB NpeaBapuTENbHO BbICBEPNMBAOT A0 LEHTpa
oTBepcTue guameTtpom (7,0+0,5) Mm ona TepMOaneKkTpuyeckoro npeobpasosarens.

3. MpoBeaeHue ucnbiTaHUn

3.1. 3anonHaT  KOP3WMHOYKY MccriegyembiM  06pasuoM.  YCTaHaBnvBaloT
TEpPMO3neKkTpuyeckme npeobpasoBatenm B cooTBeTcTBUMM C 2.1. KOpP3MHOUKY
3aKPbIBAOT KPbILKOA M MOMEW@AT €e B LEHTP TepmocTaTa, HarpeTtoro [[o
3af.aHHoOW TemMnepaTypbl ucnbiTaHus (Hanpumep, 200°C).

3a TemnepaTypy MCMbITaHUsi NPUHUMAOT CpeaHeapuMeTUIECKoe NoKas3aHWI

TEepMO3NeKTpUYEecKux NpeobpasosaTeneit 2 1 3 3a BbIMETOM MOMNPaBKU L4, .

3.2. O6pasey BblaepxvBalOT B TepmocTaTte A0 CaMOBO3ropaHus umm (npu
OTCYTCTBMU CaMOBO3ropaHusi) B TE4EHNE BPEMEHU, YKa3aHHOTO B Tabn.33.

Tabnuua 33
BbicoTa KOP3MHOYKM, MM MpogomuTENbLHOCTD ucnblTaHWs Ha
CamoBO3ropaHue, 4
35 6
50 12
70 24
100 48
140 96
200 192

3a camoBO3ropaHue MpuHUMalOT MOBbIWEHWe TemnepaTypbl obpasua (no
nokasaHusiM TepMo3riekTpuyeckoro npeobpasoratens 1) go (450+50)°C.

3.3. Ecrv npu nepBOM UCMbITaHUM CaMOBO3ropaHve He MPOU3OLLTO B TeYeHue
BpeMeHU, ykazaHHoro B Tabn.33, To criefytollee UCTbITaHue C HOBbIM 0GpasLioM
JaHHoro o6beMa NpoBoasT Npu GonbLuel TeMnepaType.

3.4. Ecnv npv NepBoM UCMbITaHWM NMPOM3OLLTIO CAMOBO3ropaHve, TO crieaytoLlee
UCMbITaHNWEe C HOBbIM 00pasLoM [aHHOrO obbema MpoBOASIT MPU  MEHbLUEN
Temneparype (Hanpumep, Ha 20°C meHbLLe).

3.5. UcnbiTaHna nNOBTOPSAIOT NpU pas3nMyHbiX TemnepaTtypax Cc obpasuamu
JaHHoro obbema [0 AOCTWKEHUS MUHMMANbHOM TemnepaTypbl, Mpu KOTOPOW
NpOVCXOAUT CaMOoBO3ropaHuve, a npu temnepatype Ha 10°C mMeHbLIe MUHMManbHON
camoBO3ropaHve He npoucxoauT. CpegHeapudMeTMyeckoe 3HavyeHue 3ITUX
TemnepaTtyp MNpuHMMalOT 3a TemnepaTypy camoBO3ropaHus obpasua [aHHOro
obbema.

AHanormyHble UCMNblTaHNA NPOBOAAT ¢ o6pa3uamu Nccreqyemoro BeLecTBa B
KOP3MHOYKax ApYrux pa3mMeposB.



4. OueHka pe3ynbTaToB

4.1. Ha ocHOBaHUM MNOMyYEHHbIX pe3ynbTaToB WCMbITAHWA CTPOAT rpadmkn
3aBMCUMOCTU Norapudma TemnepaTtypbl CaMOBO3ropaHus OT riorapudgmMa yaensHom
NOBEPXHOCTM W Jorapudma BpPEMEHU [0 CamMoBO3ropaHus (4epT.29), KoTopble
OMUCbIBAKOTCS YPaBHEHUSIMU NPSIMO NIMHWN:

lgt; = Ay *ylg S (101)
lgto =4y~ g7, (102)

rae i, - Temnepatypa camoBO3ropaHus, °C;

A, 2y, A, %5 - KOIPMLMEHTBI, ONPEAEnsiemble MO OMbITHBIM AaHHbIM;
7 - NPOOOIPKATENBHOCTD UCMbITAHUS OT MOMEHTa BblpaBHMBaHUSA Temneparyp
obpasua 1Uccrieayemoro BeLecTBa v TepMocTaTa 40 MOMEHTa CamMoBO3ropaHus, Y;

& - ynernbHas noBepxHocThb 06pa3ua, B M-1, Bblumcnsiemas no cpopmyre

Iyl (103)

rae F - nornHasi HapykHas noBepxHoCTb obpasua, M2;

" - 0bbem obpasua, M3 .

YepT.29
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5. Tpe6oBaHus 6e3onacHoCM

MN3-3a BbOENEHUs TOKCWUYHbIX MPOAYKTOB TEPMUYECKOro  pasfiokeHUs
TepMmocTaT crefyeT YycTaHaBnvMBaTb B OTAENbHOM MOMELUEHWN C  MPUTOYHO-
BbITSKHOM BEHTUNALMEN, 06ecneynBatoLLel KpaTHOCTb OOGMeHa BO3lyxa He MeHee
BocbMUW. Paboyee MecTo onepaTopa [OMKHO YOOBIETBOPSTL CaHWUTapHO-
rmeHmndecknm TpedosaHusam no FOCT 12.1.005.

NMPUNTOXEHUE 14 (pekomeHayemoe). METO[,
SKCMNEPUMEHTAJIbHOIO OMNPEOEJIEHUA
MWUHUMATIbHOW SHEPI'MU 3AXKUIAHUA
NbINEBO3AYLWHbLIX CMECEWN

MPUNOXEHWE 14
(pekomeHayemoe)


http://docs.cntd.ru/document/1200003608

1. Annapartypa
YcTaHOoBKa ONA  ONpedeneHVs  MUHUMAanbHOW — 3HEPrMM  3axuraHusi
nblneBo3ayLLHbIx cMecelr (4epT.30) BkovaeT B cebs crefytolme aNeMeHTbI.

YepT.30

1 - Bubpartop; 2 - pacnbinuTens; 3 - CETKA; 4 - anekTpoabl 3axuranust; 5 - perynatop
MEX3IIEKTPOLHOIO PacCcTosSHUS

YepT.30

1.1. BubpocuToBon pacnbimutenb Ha 6ase 3anekTpoMarHUTHOro BuGpaTopa oT
BubpomaccaxHoro npubopa BIMM-3 mowHocTelo 18 BT, ob6ecneyunsatowmin
co3faHue NbineBoro obnaka pasnMyHon KoHLeHTpauun. iameHeHne KoHUeHTpaumum
NbINEBO3AYLWHON CMECWU OOCTUraeTCs PerynMpoBKOM HanpshkeHust Ha BubGpartope
pacnbimutens B gvanasoHe 20-240 B. Pacnbinutens cHabxXeH cutamm ¢ pa3smepom
sdeek 40 n 100 mkm. [uameTp cut gormkeH 6biTb 15-20 Mm. PaccTosHue mexay
CUTOM pPacnbIfUTENS U FOPU3OHTANbHOM MIIOCKOCTBIO PACMONIOXEHNSA SM1EKTPOOO0B
OOJDKHO perynmpoBaThCs ANCKPETHO C MOMPELLHOCTLIO He 6onee 1 MM 1 NpUHUMAaTL
3HaveHus 5; 10 mm.

1.2. OnekTpodbl MCKPOBOrO UCTOYHMKA 3axuraHusi, npeactasnsiowme cobown
CTEPXHU U3 HepXaBetoLLen cTanu anametTpom He 6onee 3 MM, AnvHon He meHee 20
MM. DNeKTPoAbl 3aKpensieHbl FOPU3OHTaNbHO M COOCHO APYr K ApYry. Yron 3aTo4ku
3neKTpodoB AomkeH ObiTb He Goree 15°, paccTosiHue Mexgy anekTpogamu
cocTaBndeT 2-6 MM U perynmpyeTcsa OUCKPETHO C waroMm 1 MM 1 NOrpeLuHoCTbIo
+0,1 Mm.

1.3. YctaHoBka pomkHa obecneumBaTb WCKPOBOW paspsif, C  3anaceHHomn

aHeprven 10-3-10-1 [x (Npu HeoBGXoOoMMOCTW YyKasaHHble Mnpeaenbsl MOXHO
pacwmpuTb). YacToTa crneioBaHMsl UCKPOBLIX PaspsifoB HE AOMMkHa NpeBbllaTh 2
y. B 6rioke hopMUpOBaHUA UCKPOBOTO pa3psida MCMOSb3YOT: UCTOYHUK BbICOKOO
HanpsXeHUs MOCTOSHHOTO ToKa C perynmpyembiM HanpsbkeHvem oT 5 go 12 «kB;
kunosonsTMeTp TUNa C-196; uameputens L, C, R tuna E7-11; koHgoeHcaTopbl
BakyyMHble Tuna Kl 1-4 gns 3anacaemon asHeprum ot 0 go 50 mIOx wn
JononHuTeneHble KoHaeHcatopbl Tuna I T-U ona 3anacaemont sHeprum ot 50 oo
100 mIX; MHOYKTMBHOCTb, B Ka4yecTBe KOTOPOW MCMOSfb30BaHa BbICOKOBOSLTHAS
obmoTka aBTOMOOWMMBHOM  KaTywku 3axuraHua Tuna bBb115; BakyymHble
BblkMoyaTenm Tuna BB-16/10. MoHTa)X BbICOKOBOSNBTHOM  LEenu  [JOIDKeH
NpoV3BOANTLCS BbICOKOBOMLTHLIM NpoBodomM Mapku MMNOB, a cymmapHasa anvHa
NpoBOAa He A0IhKHA NpeBbIWAaTh 2 M.

1.4. TpurogHocTb ycTaHOBKM k paboTe nposepsitoT no rwmkonoguio (COCT
22226), MVHMManbHasi JHEprusl 3aXuraHus KOTOpPOro [AorfvkHa ObiTb paBHOWM
(15£5)mIx.

2. MpoBegeHue UCNbITAaHUN
2.1. Ang ucnbiTaHnin MCNonb3ytoT Mbifb AUCNEPCHOCTLI0 MeHee 100 MKM.

2.2. PerynvpyloT napameTpbl paspsigHOro KOHTypa (emKocTb pabouero
KOHOEHCcaTopa W HanpsbkeHMe Ha ero obknagkax) Takum obpasom, 4ToObl
obecneymBanocb 3agaHHOe 3Ha4eHMe 3anaceHHoN B KOHAEeHCaTope SHepPru.


http://docs.cntd.ru/document/1200022932

2.3. YcTaHaBMMBalOT B pacnbiiATeNb CUTO C TakuM pPa3MepoM siYeek, Mnpu
KOTOPOM [OCTUraeTCsl MakCUMarnbHbIv Auana3oH U3MEHEHUs! KOHLLEHTpaL UM Mbinn.
BuOpoCcUTOBLIM ~ pacnbimMTeneM  co3daeTcs  MbiNeBo3fyllHasi  CMECh,
NpOHU3bIBatOLLAs paspsAHbIA MPOMEXKYTOK.

2.4. BkmtoyaoT paboyylo M KOHTPONMPYHIOLLYKO annapaTtypy, obecnednBaroLLyto
pexvM nepuoany4eckoro MHMLMMpoBaHNS UCKPOBOIo paspsaaa.

2.5. VcnbiTaHns Ha BoOCMMaMeHEHWE MbINeBO3AYLLIHON CMecK MpPOBOASIT Mpwu
3aBeOMO 3axuraroLLen IHeprum, JaroLlen BeposiTHOCTb BocnnameHeHus ot 0,1 go
0,6. Mpn 3TOM BenuumMHa pa3psgHOro NPOMeEXyTKa paBHa 4 MM, pacCTosiHUE Mexay
CUTOM U anekTpogamu pasHo 10 Mm.

Ecrm npu 100 mOk HeT BOCMMAMEHEHUA MbINEBO3OYLLHOW CMecH, TO
UCMbITAHNA MOBTOPSIIOT, U3MEHHAS BENMYUHY paspsgHoro npomexytka (cm. 1.1),
BbICOTY CUTa Haf ANeKTpoAamu, a Takxke HanpsxeHne Ha Bubparope ¢ warom 50 B.
YUncro NcKpoBbIX Pa3psaoB B Kaxaow cepum JOMmKHO 6biTb He meHee 100.

MuHUManbHOM 3HEpIMen 3aXxuraHns 4aHHOM MbINIEBO3OYLUHON CMECU CUUTaT
aHeprto cB. 100 MK, ecnm npy UCNbITaHWUSX HE 3aperucTPUPOBAHO HWU OOHOTO
BOCMITaMEHEHWS.

2.6. B MOMmeHT BocnnameHeHust MbINEBO3QYLLHON CMECU  OTKMoYatoT
BUOPOCUTOBOW pacnblMUTENlb U UCTOYHMK BbICOKOTO HamnpshKeHUs MOCTOSIHHOIO
TOKa.

3a BOCMMaMeHeHWe MPUHUMAKOT TFOpPEHUE MbINIEBO34YLLHOM CMecu U
pacnpocTpaHeHne NraMeHn OT UCTOYHMKA 3aXUraHus Ha paccTosiHue, 6onee yem B
2 pa3a npeBbiLaoLlee pa3psiaHbIA MPOMEXYTOK.

2.7. VcnbiTaHust Ha BOCMNaMeHeHVe MblfeBO3AYLIHON CMecu MOBTOPSOT Npw
pasnM4YHOM HampskeHUM Ha BuOpaTope pacnbiMUTens [0 BbiSBNeHUs Havbonee
1Erko BOCNIIAMEHSIIOLLENCS CMECH.

HavnGonee nerko BocnnaMeHsIOLASACS MbINEBO3AYLUHAs CMECb MMEeT camyto
BbICOKYI0 BEPOATHOCTb BOCMNameHeHus. BeposTHocTb BocnnameHeHus (P)
BbIYMCIAOT MO hopmyne

p= (104)

roe #- 4Yncrno BOCMMAMEHEHUM MbINeBO3AYLLHON CMEeCcWH B [aHHOW cepuu
MCMbITAHWUN;

# - ODLLiee YMCMNo UCKPOBLIX Pa3psaoB B JAHHOW CEPUN UCTIbITaHWIN.
MprmeyaHre - Yvicno BoCnnameHeHWn LOIMKHO ObiTb OAMHAKOBBIM B KaKOOW
cepum n He meHee 10.

2.8. N3meHsia paccTosHue (% ) Mexay CMTOM Jo3aTtopa U ANeKTpoaamu, a Takxe
BENVYMHY paspsgHoro npomexytka (f), NOBTOPSAKT UCMbITaHWA C Haubonee
NErKoBOCMITaMEHSIOLLENCS MbINIEBO3AYLLHON CMECHIO [0 BbISABIEHWUS ONTUManbHbIX
3Ha4YeHW MepemMeHHbIX napameTpoB & u {. OnTuMarnbHble 3Ha4YeHWUs yKasaHHbIX
napameTpoB XapakTepu3yoTCs HambonbLue BEPOSTHOCTbIO BOCMTaMEHEHNS.

2.9. VI3MeHsisi SHeprviio UCKPOBOTro paspsiaa, NPOBOASIT MCMbITaHus ¢ Hambonee
1Nerko BOCMMaMeHsIIoLLENCs NblNeBO3AYLLIHON CMECHIO MPU ONTUMAarbHbIX 3Ha4YEeHNUAX
k n ! po BbISIBNEHVS MUHUMANbHOW SHEpPrnM 3axuraHus. o skcneprMeHTansHbIM
OaHHBIM CTPOSAT KPMBYIO 3aBUCUMOCTU BEPOATHOCTU BOCMIAMEHEHNS OT BEMUYUHDI
3Heprumn 3axuranms (4ept.31).

3aBMCMMOCTL BEpPOSATHOCTM  BOCMJIAMEHEHUSA MNblNeBO3AYWHOW CMecu
cononumepa CAME[] (TOCT 12271) oT 3Ha4€HUA 3HE Prumn 3axuraHus

YepT.31
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3. OueHka pe3ynbTaToB

3.1. 3a MWHVMManbHYO 3HEPINIO 3aXWUraHWs WCCIieQyeMOW MblNEBO3AYLLHON
CMECH NPUHUMAIOT 3HaYEeHNEe SHEPIUM 3aXUraHns, COOTBETCTBYIOLLEE BEPOSITHOCTU
BocnnameHenus 0,01.

3.2. YcnoBusi 1 pesynbTaTtbl UCMbITAHUA PEMMCTPUPYIOT B MPOTOKOne, dopma
KOTOPOro NpuBeAeHa B NpUroxeHun 1.

4. Tpe6oBaHus 6e3onacHoCc™M
YcTaHoBKY cregyer nomewatb B BbITSXHOM wkady. Pabovee wmecTo
onepaTtopa JOMMKHO yAoBNeTBop:ATb TpeboBaHmsaM anekTpobesonacHocTn no FOCT
12.1.019 v caHuTapHo-rmrmeHnyecknm Tpebosanmam no FOCT 12.1.005.

NMPUNOXEHUE 15 (pekomeHayemoe). METO[,
ONPEOENEHNA MAKCUMAJTIbHOMN CKOPOCTU
HAPACTAHUA OABJNIEHUA B3PbIBA
NbINEBO3AYLIHbLIX CMECEN

NPUNOXEHWME 15
(pexkomeHnayemoe)

1. Annapartypa
Onucanne annapatypbl [AO7s  ONpPedeneHnsl  MakCMMarnbHOM  CKOpOCTU
HapacTaHus AaBneHus B3pbiBa NbiNeBO3AYLLUHbIX CMecen npuBegeHo B 4.11.1.

2. MoaroTtoBKa K UCNbITAHUIO
[MogrotoBka K ucnbiTaHuo - no 4.11.2.

3. MpoBeaeHue ncnbiTaHUM
NcnbiTaHusa no onpegeneHnio MakCMmarbHOM CKOPOCTU HapacTaHWs AaBrneHus
B3pbIBa MbINIEBO3AYLLHbIX CMECen NpoBoAAaT cornacHo 4.11.3.

4. OueHkKa pe3ynbTaToB
Mo pesynbTaTtaM eguHWYHOrO UCMbITaHWs onpeaensitoT Hambonbllee 3Ha4YeHne
CKOPOCTM HapacTaHWsl 4aBrieHusl B3pbiBa MNblNeBO3AYLLHON cMecu Mo dopmyre

101,32
(dp { d)gay = (dp [ dT)y -p— , (105)
0
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rae (dp/d)sp*, (dy /dr)y* - COOTBETCTBEHHO 3HAYEHMSI CKOPOCTW HApacTaHus
haBneHna B3pbiBa U MakcumarnbsHoMn CKOPOCTU n3MeHeHna OaBneHna B npouecce

eAVHNYHOrOo UcnbiTaHus, kMa-c-1.

* Popmyna u 3KCNIMKaumus K Hem COOTBETCTBYIOT opurvHany. - [Npymevanve
nsrotoButens 6a3bl aHHbIX.

[nsa onpepeneHvs mMakcuMMasibHOW CKOPOCTW HapacTaHus OaBfieHus B3pbiBa

CTPOSAT KPVUBYIO 3@BMCMMOCTM CKOPOCTU HapacTaHns AaBrneHuns B3pbiea (27 d7)gsp

*

OT KOHLUEeHTpauuMu BelwecTBa o;. Haubonbluee u3 MOMyYeHHbIX 3HAYEHWI

(dp/dT)gp* NpUHMMAlOT 3a MaKcUMarbHyl CKOPOCTb HapacTaHus AaBreHus
B3pbIBa UCCIIElYEMOrO BELLECTBA.

* CDopmyna COOTBETCTBYET oOpurnHany. - MpumeyaHne wusrotoBuTENS 6as3bl
AaHHbIX.

5. YcnoBua u pesynbraTbl UCMbITAHWA PEMMCTPUPYIOT B MpOTOKone, dopma
KOTOPOro NpMBeAEHa B NPUIOXeHnn 1.
OnEeKTPOHHbIV TEKCT AOKYMEHTa
noarotoeneH AO "Kogekc" n cBepeH no:
odwmLmansHoe n3gaHve
M.: CtaHgapTtuHgopm, 2006
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