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Cucrema cTaHAapToB 0€30IIaCHOCTH TpyAa
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NH®OPMAILIMOHHBIE JJAHHBIE
1. PASBPABOTAH 1 BHECEH MunucrepctBom BHyTpeHHHX 1en1 CCCP

PASPABOTUUKU

A. 5. Koponpuenko, a-p TexH. Hayk, npodeccop; JI. C. AdanacreBa; B. C. babkuH, a-p TexH. Hayk; O. M.
loBmak; B. U. TopmkoB, xann. texH. Hayk, H. H. ['yppsnoBa, xaHn. texd. Hayk, M. O. [leBmukaHoB; A. B.
WBanoB, kaua. texH. Hayk; B. C. Wmmukun; b. 3. Komues; I'. H. Kpasuyk; B. C. KpuBopyuxo; B. H. Kpusynus,
kaHa. TexH. Hayk; H. M. Kpyrmsakosa; E. A. KynpsBues, kann. texs. Hayk; B. C. Kynes; M I1. Manenkos; B. B.
MorskoB, kaHa. ¢u3.-maT. Hayk; B. A. Mopo3; M. A. Morun; B. 10. Hasuens, xann. texd. mayk; H. JI.
[Toneraes, kana. TexH. Hayk; C. A. [lonos, xann. TexH. Hayk; B. M. Cunoprok; I'. H. CmenkoB, I-p TeXH. HayK;
H. A. Tepemmna; P. 3. ®axpucnamos, kaua. Texd. Hayk; JI. [. ®ummn, kasn. texd. Hayk; FO. H. [lebeko, o-p
TeXH. HayK; B. A. SIpomi, kaH1. TeXH. HayK.

2. VTBEPXXJIEH 1 BBEJIEH B JIEVICTBME Ilocranosnennem Iocymapcraennoro komurera CCCP 1o
YIIPaBIEHUIO KAUECTBOM MPOAYKIUH U cTaHaapram oT 12.12.89 Ne 3683

3. Cpok nepBoit npoBepku 1995 1., NepUOANYHOCTD MIPOBEPKU S JIET.

4. CraHpapT NOJHOCTBIO COOTBETCTBYET MeXIyHapomHoMy craHaapry MOK 79—4—75 no ompenenenuto
TeMIIepaTypbl CaMOBOCIUIAMEHEHHS T'a30B M xuaKocTed. CTaHIapT COOTBETCTBYET MEXKIYHAPOIHOMY CTaHIAPTY
HNCO 1182—83 B yactu MeToAa MPOBEJCHUS UCTBITaHUsS MaTepuanoB Ha Heroproyects; CT COB 382—76 B
YaCTH OLICHKU PEe3y/IbTaTOB HCIBITAaHUS MarepuaioB Ha HeroprodecTh; MCO 2719-73 u CT COB 1495—75 B
YacTH CKOPOCTHM HarpeBaHHWsi oOpaslla U NPOBEJNECHHS HWCIBITAHWS Ha BCHBIIIKY HE(PTEHPOAYKTOB B 3aKPHITOM
turie; UCO 1523—83 B wacTu CKOpPOCTH HAarpeBaHMs 00paslia W MPOBEACHHS MCIBITAHUS HA BCIBIIIKY JAKOB,
Kpacok, He(TAHBIX M aHAJOTMYHBIX MPOAYKTOB B 3akpbiToMm Turie; UCO 2592—73 u CT COB 5469—86 B
YacTH ONpeesICHNs] TeMIIepaTypa BCIBIIIKK W BOCIIaMEeHeHHs HedrenpomyktoB B oTkpbiToM THriie; CT COB
4831—84 B wacTH MeToAa OIpPEACIEHHS KOHIICHTPAIMOHHOTO TIpefiesia paclpOCTpaHeHHs IUIAMCHH B
MIBUICBO3IYLIHBIX CMECSX.

B crannapt BBemeHs! MexxayHaponasiit crannapt MCO 4589—84, CT COB 6219—88 u CT COB 6527—388.
5. B3AMEHTOCT 12.1.044—84

6. CCbIJIOYHBIE HOPMATHUBHO-TEXHUYECKUE JOKYMEHTbI

O603nauenne HTJI, Ha KOTOpOIi 1aHa cChUIKA Howmep nyHKTa, NOANYHKTA, IPUIOKEHUS
I'oOCT 12.1.004—85 1,1,2.1.3,2.2.2,23.2,24.2,252,2.6.2,2.82,29.2,




2.12.2,2.17.2,2.18.2,2.19.2,2.20.2

T'OCT 12.1.005—88 415, 43.5, 445, 455, 4.6.5, 4.7.5, 484, 49.5,
4.10.5.3, 4.11.5, 4.12.5, 4.13.5, 4.14.5, 4.15.4, 4.16 .4,
4.18.5, 4.19.5, 4.20.5, 4.21.4, npunoxenus 7, 13, 14.

TOCT 12.1.010—76 1.1, 2.2.2, 2.3.2, 2.4.2, 2.52, 2.62, 2.9.2, 2.12.2,
2.17.2,2.18.2,2.19.2, 2.20.2

TOCT 12.1.011—78 242

TOCT 12.1.018—86 2.9.2

TOCT 12.1.019—79 4.15, 445,455,465, 475,484,495, 4.10.5.3,

4.11.5, 4.12.5, 4.13.5, 4.16.4, 4.18.5, 4.19.5, 4.20.5,
4.21.4, npunoxenus 7, 14

I'OCT 400—S80 4513

I'OCT 2603—79 4.12.2.5

I'OCT 2715—75 Ipunoxenue 14

I'OCT 5632—72 4.16.1.1

I'OCT 6006—78 4.12.2.5

I'OCT 8894—86 4.11.1.1

I'OCT 9147—80 4512

I'OCT 10667—74 4724

I'OCT 12271—76 [Ipunoxenue 14

I'OCT 12423—66 4.7.2.2,4,13.2.2,4.14.3.1
I'OCT 12766.1—77 4.11.1.3, 4.18.1.1, 4.20.1.1
I'OCT 16363—76 43.2.6

I'OCT 19433—88 1.1

I'OCT 19908—280 4.8.1.1

I'OCT 21793—76 4.14

I'OCT 22226—76 4.11.2.5, npunoxenue 14
I'OCT 22300—76 4.16.1.7

Breceno M3menenne Ne 1, mpuasToe MexrocynapcTBeHHBIM COBETOM IO CTaHAAPTU3AIINH, METPOJIOTHH U
ceprudukanuu (mporokora Ne 16 ot 08.10.99). 3aperucrpuposano Texanueckum cexperapuarom MI'C Ne 3461.
(MYC Ne7 2000 r.)

HaCTOﬂH.[I/Iﬁ CTaHAApPT PACIPOCTPAHACTCA Ha MPOCTHIC BCHICCTBA, XMMHUYCCKUC COCAUHCHHUSA U UX CMCECHU B
Pa3JIMYHBIX arperaTHbIX COCTOAHUAX U KOMGI/IHaI_[I/IHX, B TOM 4YHMCJIC NOJMMCPHBIE U KOMIIO3UTHBLIC MATCpUaJIbl
(,Z[anee — BCIICCTBA U MaTepI/IaJ'IBI), MPUMCHACMBIC B OTPACIAX HAPOAHOT'O XO3SIMCTBA.

CTaHI[apT HE pacnIpOCTPaHACTCA Ha B3PbIBUATHIC U PAANOAKTUBHLIC BCIIECTBA U MaTCPUAJIbI.

CTaH,HapT YCTaHABJIMBACT HOMCHKIIATYPY IoKa3aTeeit MOXKXapOB3PBIBOOMMACHOCTHU BCIICCTB U MATCPUATIOB U
METOAbI UX ONPECACICHUS.

1. OBIIME INOJIOKEHUS

1.1. Tloka3zaTenu MOXKapOB3PHIBOOMIACHOCTH BEIIECTB M MAaTEPHUAJOB OMPEICISIIOT C IIETBI0 IONyYEHHS
WCXOIHBIX JaHHBIX JJIsl pa3pabOTKU CUCTEM 10 00ECIIEUSHHUIO MOXKAPHOH 0€30MaCHOCTH M B3pBIBOOE30IAaCHOCTH B
cootBercTBUM ¢ TpeboBanwsimu ['OCT 12.1.004 u T'OCT 12.1.010, cTpoWTENBbHBIX HOPM U TIpaBui,
yrBepxaeHHbIX [occtpoem CCCP; mpaBuin ycTpoHCTBa 3JIEKTPOYCTAHOBOK, YTBEPKACHHBIX ['0C3HEproHam3opoM
Mumsaepro CCCP; npu knaccudukanun onacHsIX Tpy30B mo TOCT 19433; st BEIOOpa KaTeropuy IIOMEIIeHHH
U 3[aHUH B COOTBETCTBHH C TPeOOBAaHMSIMH HOPM TEXHOJIOTMYECKOTO TNPOSKTHPOBAHUS, UII TEXHUYECKOro
Ha/30pa 3a M3TOTOBJICHHEM MaTepHalioB W M3JEIMI IPH MOCTPOWKE W PEMOHTE CYJOB IO IpaBHWiaM Perncrpa
CCCP u Peunoro Perucrpa PCOCP.

1.2. TloxapoB3pHIBOOIIACHOCTh BEIIECTB M MAaTepHaliOB OINPEACISECTCS ITOKA3aTeNsIMH, BBIOOP KOTOPBIX
3aBUCHT OT arperaTHOTO COCTOSHMS BEIIECTBa (MaTepHaia) M yCIOBUI €ro IPUMEHEHHS.

Metoznp!l onpeseneHus Mokasarelaeld NMPUMEHSIOT U CTPOMTENBHBIX MaTepUalioB IO MEpe YCTAHOBICHHS
KIIacCH()MKAIIK 3TUX TI0Ka3aTesIe U BBEACHHS 110 HUIM HOPMAaTHBHBIX TPeOOBaHMUIA.

1.3. TIpu onpeneneHnu noxapoB3pbIBOONACHOCTH BELMIECTB U MaTePHAJIOB Pa3INYaloT:

ra3pl—BeIIeCTBA, JABJICHUE HACHIIICHHBIX IMapoB KOTOpHIX mpH Temneparype 25 °C u maBmennu 101,3 xIla
npesbimaer 101,3 xIla;

JKHMJIKOCTH—BEILECTBA, JABJICHNUE HACHILEHHBIX MMapoB KOTOphIX npu Temmeparype 25°C u pasneHun 101,3
kITa menbme 101,3 kITa. K %uIKoCTAM OTHOCAT TakXke TBEp/Ible IIABSIIUECS BEIECTBA, TeEMIIepaTypa I1aBIeHUs
WK KarjenaaeHus KoTopeix Mensle 50 °C;

TBEpAbIE BEIIECTBA U MaTepHaIbl—HHANBUAyalIbHbIC BEIIECTBAa U MX CMECEBbIE KOMIIO3UINH C TEMIIEPATypoit
IUIaBJICHUs] WM KartenageHus Oombime 50 °C, a Takke BEIIECTBA, HE MMEIOUIME TEMIIEpaTypy IUIaBiIeHHS
(HanpuMep, IpeBeCHHA, TKAHU U T. I1.);

MIBLIN—UCTIEPTHPOBAaHHbIE TBEPAbIE BEIIECTBA U MaTepPHAJIbl C pa3MepoM 4acTHll MeHee 850 MKM.

1.4. Homenknarypa moka3arenell M WX HPUMEHSIEMOCTh Ul XapaKTEPHCTHKH I0KapOB3PBIBOOIIACHOCTH



BEILIECTB M MaTepHajioB IPUBEIEHBI B Ta0M. 1.

Tabnmma 1
Ioxazarens ArperatHoe COCTOSIHIE BEIIECTB U MAaTEPHAIIOB
raspl JKUJKOCTH | TBEpAbIE IIbUIN

I'pynmna roprouectu + + + +
Temmeparypa BCIIBIIIKT — + — —
Temneparypa BoCILIIaMEHEHHUS — + + +
Temneparypa caMOBOCIUIAMEHEHUS + + + +
KoHueHTpalmoHHble  Npefensl  PacHpoCTPaHEHUS + + — +
TUTaMeHH (BOCILUIaMEHEHN )
Temneparypusle IIpEJEIIb PacIpoCTpaHeHust — + — —
TUTaMeHH (BOCILIaMEHEHN )
Temneparypa TieHus — — + +
YcnoBust TETIOBOTO CaMOBO3TOpaHUs — — + +
MuHuManbHas 3HEPrus 3aKUraHus + + — +
Kucnoponsslil unaexc — — + —
CriocoOHOCTE  B3pBIBaTbCA W TOpPETh  TIpH + + + +
B3aUMOJIEMCTBUN C BOZOH, KHUCIOPOAOM BO31yXa U
JIPYrMMH BELIECTBAMHU
HopmanbHast CKOpoCTh paclpoCTpaHEHUs IIaMEHU + + — —
CKOpOCTh BEITOPAHUS — + — —
Koa¢ppumment qpimoobpazoBanus — — + —
Wnpekc pacpocTpaHeHus II1aMEHU — — + —
Ilokazatenb  TOKCMUHOCTH  NPOAYKTOB  TOPEHHS — — + —
NIOJIMMEPHBIX MaTepHaIOB
MunuMansHoe B3PBIBOOITACHOE cozepKaHue + + — +
KHUCIIOpOJa
MuHuManpHas  (ierMaTU3Mpyomas KOHLEHTPALHs + + — +
¢nermaTu3zaropa
MakcumanbHOe JaBiIeHUE B3pbIBa + + — +
CxopocTb HapacTaHUs AABICHUS B3pbIBA + + — +
KoHIeHTpalmoHHBbIH npeaen 1 dy3nOHHOTO + + — —
TOPEHHUs Ta30BBIX CMECEH B BO3/IyXxe

[pumeyanus:

1. 3HaKk “+” 0003HaYaeT MPUMEHIEMOCTh, 3HaK “— "—HENPUMEHIEMOCTh OKa3aTelsl.

2. Kpome yka3aHHbIX B Taba. 1, IOmMycKaeTcsl MCHOJb30BaTh APYrHe IMOKa3aTelu, 0ojiee AETaJbHO XapaKTepHU3YIOIIUe

TI0KapOB3PBIBOONACHOCTH BEIIECTB U MAaTEPUATIOB.
(M3menennas pepaxkuusi, Izm. Ne 1)

1.5. Yucno moxazareneif, HEOOXOOMMBIX M JIOCTATOYHBIX JUI XAPaKTEPUCTHKH I0>KapOB3PBIBOONACHOCTH
BEIIIECTB ¥ MaTepHaiOB B yCIOBUSX ITPOU3BOJCTBA, NEPepabOTKH, TPAHCIOPTHPOBAHNS U XPAHEHHS, OTPEACIIACT
pa3paboT4MK CHCTEMBI OOECTICYEHHS IT0XKapOB3pPHIBOOE30ITACHOCTH OOBEKTa WM pPa3padOTUMK CTaHIapTa H
TEXHUYECKHX YCJIOBUH Ha BEIIECTBO (MaTepuan).

2. IOKA3ATEJIN ITIOKAPOB3PBIBOOITACHOCTH

[ToxapOB3pBIBOOIIACHOCTh  BEIIECTB M MaTepUalOB—COBOKYITHOCTh CBOKMCTB, XapaKTepH3YIOUIMX HX
CIOCOOHOCTh K BO3HHUKHOBEHHIO M paclpoCTpaHeHHIo0 ropeHusi. CIeICTBHEM TOpEeHUs, B 3aBHCUMOCTH OT €ro
CKOPOCTH U YCJIOBHUH IPOTEKaHMUs, MOTYT ObITh moxap (nuddy3noHHoe ropeHue) wim B3psiB (aeduarpannoHHoe
rOpeHHe NPeaBapUTENBHO NEPEMEIIaHHON CMECH TOPIOYEro ¢ OKUCIIUTEIIEM).

2.1. I'pynna roprovecti

2.1.1. TI'pynma roprodecTn—KiaccH(pUKalMOHHAs XapaKTEepHCTHKa CIIOCOOHOCTH BELIECTB M MarepHajoB K
TOPEHUIO.

l'opeHne—oK30TepMUUECKas peakiysi, IPOTEKAIOIIasi B YCIOBHSX €€ IPOrPECCUBHOIO CAMOYCKOPEHHS.

2.1.2. Ilo roprodecTy BEIECTBA U MAaTEPUAIIbl OAPA3ACISAIOT Ha TP TPYIIIIBL:

Heroproure (HecropaeMblie) — BeIlleCTBAa M MarepHalbl, HE CIIOCOOHBIE K TOPEHHIO B Bo3ayxe. Heroprouue
BEIIECTBA MOTYT OBITh IT0KAapOB3PBIBOONACHBIMHU (HAIIPUMEpP, OKHCIUTENN WM BEUIECTBA, BBIICIIAIONINC
TOPIOYHE MTPOJYKTHI PU B3aMMOICHCTBIHN C BOIOW, KHCIOPOIOM BO3/yXa HIIH JPYT C IPYrom);

TPYOHOTOpIOUHNE (TPyOHOCTOpaeMbIe)—BeIIeCTBA W MaTepHallbl, CIIOCOOHBIE TOpeTh B BO3AYXE NpHU
BO3JCHCTBUH MCTOYHHKA 32)KUT'AHUSI, HO HE CIIOCOOHBIE CAMOCTOSITEIIBHO TOPETh MOCIIE €T0 YAAICHUS:

roproure (cropaeMble)—BeIIecTBA U MaTepHalibl, CIIOCOOHBIE CaMOBO3TOpAThCs, a TAKXKE BO3rOparThbesl MpH
BO3JCHCTBUM  HMCTOYHHKA 3)KUTAHHUS M CaMOCTOSITENIHO T'OPETh IIOCNIE €ro yhaleHWs. [oprodme >KUAKOCTH ¢



Temreparypod Bcrnbllikdn He Ooiee 61 °C B 3akppitoM Tunie wim 66 °C B OTKPBITOM THIVIE,
3a(IerMaTU3UpOBAaHHBIX ~ CMECcEH, HE  HMCIOIMX  BCHBIIKY B  3aKpBITOM THIVE, OTHOCAT K
JIerKoBOCIUTaMeHsIoIIUMEsi. Oco00 OMacHBIMU HAa3bIBAIOT JIETKOBOCIIIIAMEHSIONINECS YKUAKOCTH C TEMIepaTypoil
BembImkH He 6onee 28 °C.

2.1.3. Pe3ynpTaTbl OLEHKH TpPYyNNbl TOPIOYECTH CIEAYET NPHMEHATh HPH KIaCCHU(UKALMKM BEIIECTB HU
MaTepHaJoB MO TOPIOYECTH M BKIIOYATh STH JaHHBIC B CTAHIAPThl M TEXHWYECKHE YCIOBHS Ha BELIECTBA U
MaTepHaibl; IPU ONPEACICHUN KAaTerOpHH IIOMEIICHUH 10 B3PHIBONOXKAPHOW M MOXKApHOH OMAacHOCTH B
COOTBETCTBHU C TPEOOBAHMSAMH HOPM TEXHOJIOTHYECKOTO ITPOEKTHPOBAHMS; IPH pa3padOTKe MEpONpHUSTHIl 110
obecriedeHnIo TokapHO# 0e301macHOCTH B cO0TBeTCTBUH ¢ TpeboBanusmu [OCT 12.1.004.

2.1.4. CymHocTh 3KCHEPUMEHTAIFHOTO METOJA OIPENeNICHHsT TOPIOYECTH 3aKJIIOYAeTCsl B CO3JAHUH
TEMIIEPaTypHBIX YCIOBHH, CIIOCOOCTBYIOIIMX TOPEHHIO, W OIIEHKE IOBEICHHS HCCIEAYeMbIX BEIIECTB H
MarepHajoB B 3THX YCIOBHSX.

2.2. Temneparypa BCOBILIKH

2.2.1. TemmnepaTypa BCIBIIIKH—HaWMEHbILAs TeMIleparypa KOHJEHCHPOBAHHOIO BELIECTBA, PU KOTOPOH B
YCIIOBHAX CHENHUATBbHBIX MCHBITAHUH HaJ €ro MOBEPXHOCTBIO — 00pa3yloTcs Maphl, CIIOCOOHBIE BCIIBIXMBATh B
BO3/yX€ OT HCTOYHUKA 3)KUTAHHsI; YCTOHYMBOE TOPEHHE ITPU 3TOM HE BO3HHUKAET.

Bcenpimka—ObIcTpoe  CropaHue ra3olapoBO3AYIIHOH CMECH Haj HOBEPXHOCTBIO TOPIOYEro BEIIECTBa,
CONPOBOXKIAIONIEECS KPaTKOBPEMEHHBIM BHIMMbIM CBEYCHHEM.

2.2.2. 3HayeHHe TEeMIepaTypbl BCIBIMIKUA CIIETYeT NPUMEHSTH Ul XapaKTepUCTHKH MOXKapHOH ONacHOCTH
KHUJKOCTH, BKJIIOYash STH JaHHble B CTaHIAPThl M TEXHWYECKHE YCJOBHMS Ha BEILIECTBA; IPU OIPENEIICHUH
KaTeropuy IOMENICHUH 110 B3PHIBOIOXKAPHOH M MOXKapHOH OMAacHOCTH B COOTBETCTBUU C TPeOOBaHMSMH HOPM
TEXHOJIOTHYECKOr0O MPOCKTHPOBAHHUS, TIPH Pa3pabOTKe MEPONPHSITHIA N0 00ECTICYSHHIO TIOXKAPHOH OE3011aCHOCTH U
B3pBIBOOE30MACHOCTH B cO00TBeTCTBUH ¢ TpeboBanusMu ['OCT 12.1.004 u 'OCT 12.1.010.

JlomyckaeTcst HCIONb30BATh IKCIIEPUMEHTANIBHBIE U PACUETHBIC 3HAYCHUS TEMIIEPATypPhl BCIIBIIIKH.

2.2.3. CymHOCTh 3KCIEPUMEHTAJIBHOIO METOJa OIpPEAeNeHUs TEeMIIepaTypbl BCIBIIIKK 3aKio9aeTcs B
HarpeBaHUM OINpPENENCHHONM MacChl BEMIECTBA C 3aJaHHOW CKOPOCTBIO, IIEPHUOAMYECKOM 3a)KHT'AHUH
BBIJICISIFOIIMXCSL T1aPOB M YCTAHOBIGHMM (hakTa HaJW4Ms WM  OTCYTCTBUSI BCHBIIIKK TNPH (DUKCUPYEMOid
TeMIIeparype.

2.3. Temmeparypa BOCIUIAMEHEHUS

2.3.1. Temneparypa BOCIUIaMEHEHMS—HANMEHbBIIAasg TEeMIepaTypa BeIEcTBA, IPH KOTOPOH B YCIOBHSX
CHEHUATbHBIX NCTIBITaHNI BEIIECTBO BBIJIENAET TOPIOYME MAphl U Ta3bl C TAKOH CKOPOCTHIO, YTO NPH BO3ACHCTBUH
Ha HUX MCTOYHMKA 3)KUTaHHS HaOJI01aeTCsl BOCIIIIAMCHEHHE.

BocniiamMeHeHHe—IITaMEHHOE  TOPEHHE  BEIIECTBA, HMHUIIMHPOBAHHOE HCTOYHHUKOM  32XKHTAaHUS |
MIPOJOJDKAOIIEECS MOCIE €ro yIalCHHUS.

2.3.2. 3HaueHne TeMIeparypbl BOCIUIAMEHEHHMS CIEAYeT MPUMEHSTH IPH OIpENEeICHUH TPYIITBI TOPIOYECTH
BEILIECTBA, OLICHKE II0KapHOH OITaCHOCTH OOOpPYIOBaHMS M TEXHOJOTMYECKHX IIPOIECCOB, CBSI3aHHBIX C
nepepabOTKOlM TOPIOYMX BELIECTB, NMPH Pa3pabOTKe MEPONPHUATHH M0 00ECIIEUCHHUIO TOXKAPHON 0e301acHOCTH B
cootBerctBrH ¢ TpeOboBanusmu [OCT 12.1.004 u TOCT 12.1.010, a Takxe HCOOXOAUMO BKJIFOYATh B CTAHIAPTHI
1 TEXHUYECKHE YCIOBHS Ha KUIKOCTH.

JomyckaeTcst HCIIONIb30BaTh HKCIIEPUMEHTANIBHBIC U PACUETHBIC 3HAUYSHHUS TEMITEPATyphl BOCINIAMEHEHUSL.

2.3.3. CymHoCTbh 9KCIIEpUMEHTAIBHOTO METO/Ia OIpe/eIeHHs] TEMIIepaTypbl BOCIIAMEHEHHSI 3aKJII0YaeTcs B
HarpeBaHUM OIpENEICHHOM MacChl BEIIeCTBA C 3aJaHHOH CKOPOCTBIO, MEPHUOANYECKOM 3a’KUTaHUH
BBIJICIISIFOIIMXCS T1aPOB M YCTAHOBJICHHM (haKTa HaJW4Msl WM OTCYTCTBHSI BOCIUIAMEHEHHMs! TIPH (DUKCHUpPYeMOii
TeMIeparype.

2.4. Temneparypa caMOBOCILIIAMEHEHHSI

2.4.1. TemmnepaTypa caMOBOCIIJIAaMEHEHHUS — HaUMEHBIIIas TeMIepaTypa OKpyKaroleil cpefipl, IpH KOTOPOi B
YCJIOBUSIX ~CHELUAIbHBIX UCIBITAHUN HAOIIONAETCsl CAMOBOCIIIIAMEHEHHE BEIIECTBA.

CamoBOCIIIAMEHEHHE — PE3KOE YBEIMYECHHE CKOPOCTH AK30TCPMHUUYECKHX OOBEMHBIX  pEaKLuil,
CONPOBOXKIAIOIIEECS TJIAMEHHBIM TOPEHHEM H/WITU B3PhIBOM.

2.4.2. 3HaueHWE TEMIIEpPAaTyphl CAMOBOCIUIAMEHEHHUS CIIeAyeT TPHMEHSATh NHpPU ONpENeNICHUH TPYIIIBI
B3peIBoomnacHo cmecu o 'OCT 12.1.011 mns BeiGopa THIa B3pHIBO3AIIUIIIEHHOTO 3JIEKTPOOOOPYIOBaHS, TIPU
pa3paboTKe MEpONPHATHH IO OOECHEUYCHHIO MO0XKAapOB3PHIBOOE30MACHOCTH TEXHOJIOTHYECKHX MPOIECCOB B
cootBercTBUH ¢ TpedboBaHmsiMu 'OCT 12.1.004 u TOCT 12.1.010, a Takxe HEOOXOAMMO BKJIIOYATh B CTAHIAPTHI
W TEXHUYIECKHE YCIIOBHS HA BEIIECTBA U MaTEpHAIbI.

2.4.3. CymHOCTh MeTOma OIpeNeNieHHs TEeMIIepPaTyphl CaMOBOCIDIAMEHEHHS 3aKIII0YaeTCs BO BBEACHHH
OIIpEe/IeNIeHHOI MacChl BEIIECTBA B HArPETHIH 0OBEM M OIEHKE Pe3yNIbTaToB MCHBITaHUs. VI3MeHss Temreparypy
UCTIBITaHNUS, HAXO[LIT €€ MHHIMAIbHOE 3HAYCHNE, MIPU KOTOPOM IIPOMCXOIUT CAMOBOCIITIAMEHEHHE BEIIIECTBA.

2.5. KoHIeHTpaIMoHHBIE MTPE/ieNibl paclpoCTPaHEHHS IITaMeHH (BOCTIIIAMEHEHHS)

2.5.1. Hwxuawmit (BepXHWH) KOHIICHTPAIIMOHHBIA TIpEleNl pPAacHpOCTPaHCHHS IUITAMECHH—MHHUMAIBHOE
(MakcHMaJIbHOE) COZiep)KaHHEe TOPIOYEro BEIIECTBA B OTHOPOAHOM CMECH C OKUCIHUTEIILHOM Cpeioi, IPH KOTOPOM
BO3MOXKHO pacripocTpaHeHHe IIIaMEHH 110 CMECH Ha JII000€ PacCTOSHUE OT UCTOUYHMKA 3)KUTaHHS.

2.5.2. 3HaueHWs KOHLEHTPAI[MOHHBIX IPEAENIOB PACIpPOCTPAaHEHHs IIAMEHM HEOOXOAMMO BKIJIIOYATh B
CTaH/APTHl WJIM TEXHWYECKHE YCIIOBUS Ha Ta3bl, JIETKOBOCIUIAMEHSIOUIMECS HHAWBUAYaJbHBIE MXHIKOCTH H
a3e0TPOIHBIE CMECH IKHUIKOCTEH, Ha TBEpAble BEIIECTBA, CIIOCOOHBIE OOPa30BBIBATH B3PHIBOOIACHBIC
MIBUIEBO3YIIHBIE CMECH (JUIS TBIIEH ONPENENSIOT TOJNBKO HIDKHMN KOHIEHTPAIMOHHBIA mpenesn). 3HaueHUs



KOHLICHTPAI[MOHHBIX ~ NPENEJIOB  CJEAyeT MPUMEHSATh NpPU  ONPEACNEHUH KaTeropud MOMEIIEHHUH 1o
B3pBIBONIOKAPHOH M TIOXAPHOW OMACHOCTH B COOTBETCTBUM C TPEOOBAHMSAMH HOPM TEXHOJIOTHUYECKOTO
MPOCKTUPOBAHUs; TPU pacyeTe B3PbIBOOE30MACHBIX KOHIIGHTPALMA Tra30B, MapoB M MbUICH BHYTPH
TEXHOJIOTHYECKOTO  00OPYIOBaHMS U TPYOOIIPOBOJOB, MPH NMPOECKTHPOBAHWN BEHTWJIAIIMOHHBIX CHCTEM, a TaKXkKe
IPU pacueTe MPEAeNbHO AOMYCTUMBIX B3PBIBOOC30MACHBIX KOHLIEHTPAIMH I'a30B, HApoB U IbUIEH B BO3IyXe
paboueii 30HBI C IOTCHIIMATHHBIMA NCTOYHIKAMH 3aKUTaHUS B cooTBeTcTBHU ¢ Tpebopanmsamu ['OCT 12.1.010,
mpu pa3paboTke MEpONpUSATHH 10 OOECIEUEeHHIO IIOKapHOH 0e30macHOCTH OOBEKTa B COOTBETCTBUH C
tpedosanusamu [OCT 12.1.004.

JlomyckaeTcsi MCIOIb30BaTh SKCIIEPHMEHTANBHBIE M PACUCTHBIC 3HAYCHHS KOHIICHTPAIMOHHBIX IPEIEIIOB
pacnpocTpaHeHH s TIIaMEHH.

2.5.3. CymHocTh MeETO#A ONpENeleHHs KOHLEHTPAlMOHHBIX TIPENENOB PacHpOCTPaHEHHs IUIaMEHH
3aKJI0YaeTCsl B 3aKUI'AaHWUHM Ta30-, 1Mapo- WJM IIBUICBO3IYIIHOM CMECH 3aJJaHHOW KOHIIEHTPALMH HCCIIEIyeMOro
BeIllecTBA B 00bEME PEaKIMOHHOTO COCYAA M YCTAHOBJECHHH (haKTa HAJIMYMS WM OTCYTCTBHS pacHpOCTpaHEHMs
iaMeHu. VI3MeHssl KOHLEHTPAIlMI0 TOPIOYero B CMECH, YCTaHABIMBAIOT €€ MUHMMAJIIBHOE W MaKCHMallbHOE
3HAUEHUSI, IPU KOTOPBIX IIPOUCXOIHUT pacipocTpaHEeHHE IIIaMEHH.

2.6. TemmeparypHble Npeieibl pacpoCTPaHEHUs MIaMeHH (BOCIIIaMEHEHUS)

2.6.1. TemneparypHble TIpeeibl PACIPOCTPAHCHNUS IIIAMCHU—TAaKHE TEMIIEpaTyphl BELIECTBA, PH KOTOPBIX
€ro HAaCBHIILIEHHBIH Tap 00pa3yeT B OKUCIMTEIBHOW Cpele KOHLEHTPAIMH, PaBHbIE COOTBETCTBEHHO HIKHEMY
(HWKHUH TeMIepaTypHbIH Tpenena) W BepxHeMy (BEpXHHMH TeMIepaTypHbIH mHpeneia)  KOHIIEHTPAIMOHHBIM
IIpeenaM pacupoCTpaHEHHs IUTaMEHH.

2.6.2. 3HaueHUs TeMIEpaTypHBIX MPEAETIOB PacIpOCTPaHEHUs IUIAMEHH CIIeIyeT MPUMEHSTh NPH pa3paboTke
MEPOTIPHSITUN TT0 00ECTICUSHHIO TTOXKapOB3PhIBOOE30MaCHOCTH 00BEeKTa B COOTBETCTBUU ¢ TpeboBanusimu ['OCT
12.1.004 u TOCT 12.1.010; mpu pacuere MOXapOB3pPbIBOOE3OIACHBIX TEMIIEPATypPHBIX PEXHMOB PaOOTHI
TEXHOJIOTHYECKOro O00OpPYJOBaHUS; IPU OLCHKE AaBapUIHBIX CHUTYallMi, CBSI3aHHBIX C pAa3JIMBOM TOPIOYMX
KHUJIKOCTEH, ISl pacueTa KOHIEHTPALMOHHBIX IPEIETIOB PACHPOCTPaHEHHs IUIAMEHH, a Takke HEeOoO0XOmUMO
BKJIFOYATh B CTAHIAPTHI MM TEXHUIECKHE YCIOBHS Ha TOPIOYNE KHUIKOCTH.

2.6.3. CymHocTs METO/Ia OIIpECIICHHSI TEMITEPATYPHBIX MPEIETIOB PAaCIIPOCTPAHEHUS TUIAMEHH 3aKIJII0YaeTCs B
TEPMOCTaTUPOBAaHUH HCCIEAYEMOH JKHIIKOCTH TIPH 33aHHOH TeMIlepaType B 3aKPbITOM PEAKIMOHHOM COCYIE,
COZIEpIKaIllEM BO3MyX, UCIBITAHUM Ha 3aKUTaHHWE TTapOBO3AYIIHON CMECH M YCTAaHOBICHUH (DaKTa HATUYHS WIN
OTCYTCTBHSL PACIPOCTPAHEHUS IUIAMEHH. V3MEHss TeMmeparypy HCHBITAHUS, HaXOOAT TaKue e¢ 3HAYCHUS
(MMHUMANPHOE M MaKCHMaJbHOE), MPU KOTOPHIX HACHIIMIEHHBIN map oOpa3yeT ¢ BO3LYyXOM CMECh, CIIOCOOHYIO
BOCIUIAMEHSTHCS OT HCTOYHHKA 3a)KUTaHUs M PACIIPOCTPAHSATD IUIaMsl B 00beMe PeaKIIMOHHOTO COCYy/a.

2.7. Temneparypa TICHUS

2.7.1. Temneparypa TICHHS—TEMIIEpaTypa BELIECTBA, INPH KOTOPOH NPOUCXOMUT pE3KOE YBEIHMUCHUE
CKOPOCTH 9K30TEPMHUYECKUX PEaKINil OKUCIICHNS, 3aKaHINBAIOIINXCS BOSHUKHOBEHHEM TIICHHS.

Tnenne—O0ecriaMeHHOe TOpeHUe TBEP/IOTO BELIECTBa (Marepyaia) py CPaBHUTEIBHO HU3KHUX TEMIIEpaTypax
(400—600°C), yacTo COmpPOBOKAAIOIIEECS BEIICICHUECM JIbIMA.

2.7.2. 3HaueHne TeMIepaTypbl TIEHUs CIeyeT NMPHUMEHSATh IPH IKCHEPTH3aX NMPUYMH IOXKapoB, BbIOOpE
B3PBIBO3AINIICHHOTO 3JIEKTPOOOOPYIOBAaHUSI W pa3pabdOTKe MEpONPHATHH 0 O0ECHEUCHUIO IOKapHOH
0€30MacCHOCTH TEXHOJIOTMYECKHX MPOLECCOB, OLEHKE  IOXKAPHOW OITAaCHOCTH IIOJIMMEPHBIX MaTepHalioB |
pa3paboTKe penenTyp MaTeprualioB, HE CKJIIOHHBIX K TJIICHHUIO.

2.7.3. CymHoOCTh MeTOAa OIpeleNeH!s] TeMIEepaTypbl TJCHUS 3aKJo4YaeTcs B TEPMOCTATHPOBAHWUHU
HCCIIElyeMOro BelllecTBa (Marepuaia), PEakIMOHHOM COCyAe NpH OOIyBe BO3IYXOM M BU3YaJbHOW OLICHKE
PE3YJIbTaTOB HCHbITaHUs. V3MeHsisl TeMIieparypy HCIbITaHHs, HAXOMIT ¢ MUHUMAJIbHOE 3HaYEHHE, IPU KOTOPOM
HaOImoiaeTcs TIeHUE BellecTBa (Marepuaa).

2.8. YCIIoBHS TEIIIOBOTO CaMOBO3TOPaHHS

2.8.1. VYcnoBus TemIoOBOIO CaMOBO3TOPAaHUS — OKCIEPUMEHTAIBHO BBISBIEHHAS 3aBUCHMOCTb MEXIY
TEMIIEpaTypoll OKpYXKaloIIeH cpenbl, KOIMYEeCTBaM BEINECTBAa (Marepuala) M BpPEMEHEM OO0 MOMEHTa €ro
CaMOBO3TOPaHUSI.

CamoBO3rOpaHne—pe3Koe yBEMTUUCHNE CKOPOCTH K30TEPMHUYECKUX IIPOLECCOB B BEIIECTBE, MPUBOIIIIEE K
BO3HHKHOBEHHIO 0Yara rOpeHHs.

2.8.2. Pe3ynbTaThl OIEHKH YCIIOBHH TEIIOBOTO CaMOBO3TOPAaHUs CIIEAyeT IPUMEHSATH IIPH BHIOOpE
0e30MacHBIX YCIOBUI XpaHEHUs U NepepabOTKH CaMOBO3TOPAOIINXCS BEIIECTB B COOTBETCTBUM C TPEOOBaHUSIMHU
I'OCT 12.1.004.

2.8.3. CymHOCTh MeTOAa ONpENeNieHHS YCIOBHH TEIIOBOTO CAaMOBO3TOpPAHMS  3aKIIOYaeTCsl B
TEpPMOCTaTUPOBAaHUHM HCCIIEAYEMOIo BellecTBa (Marepuaia) IIpH 33AaHHOM TemIleparype B 3aKpBITOM
PEaKIIMOHHOM COCY/IE M YCTAHOBJICHHN 3aBHCHMOCTH MEXy TEMIIEPaTypoH, MpU KOTOPOH IPOMCXOIMT TEIIOBOE
caMOBO3TrOpaHue 00pa3Iia, ero pa3MepaMH U BpEMEHEM 10 BOSHUKHOBEHHS TOPEHUS (TIACHHS).

2.9. MuHuMaIbHas SHEPrus 3aKUraHus

2.9.1. MuHMMaibHasE SHEPIusl 3aXKUTaHMsS—HAMMEHbIIAs SHEPrusi 3JIEKTPHYECKOro paspsiia, CHocoOHas
BOCIUIAMEHHTH Han0oJIee JIErko BOCIIAMEHSIOLIYIOCS CMECh TOPIOYETO BEIECTBA C BO3/LYXOM.

2.9.2. 3HayeHHe MMHUMAJIBHOW DHEPIUU 3KUTAHMS CIIEIyeT NPUMEHSTh NpU pa3padoTKe MEpONPUSATHIL 11O
00ECIIEUeHNIO  TT0XKAPOB3PHIBOOE30IACHBIX  YCIOBHH IEpepadOTKM TOPIOYMX BEIIECTB W 00CCIICUCHUs
ANEKTPOCTATHYECKOH MCKPOOE30ITaCHOCTH TEXHOJIOTMUECKHX TIPOIIECCOB B COOTBETCTBUU ¢ TpeboBanusmu ['OCT
12.1.004, TOCT 12.1.010 u I'OCT 12.1.018.



2.9.3. CymHocTh METOAa OMpEJeNeHUs] MUHHUMAIBHON DHEPrHM 3a)KUTAHUS 3aKII0YaeTCs B 3aKUTaHUU C
3aJJaHHOH BEPOSITHOCTBIO Ta30-, ApO- WM MBUICBO3AYIIHON CMECH Pa3IMYHON KOHIIEHTPAIUH 3JIEKTPHIECKUM
pa3psioM pa3IMYHON PHEPTUHM U BBISBICHUH MHUHHMMAJIBHOTO 3HAYEHHS SHEPTHH 3a)KUTaHMA TOocie 00paboTKu
9KCIEPUMEHTAIBHBIX JaHHBIX.

2.10. KucinopomHsiii HHAEKC

2.10.1. KucnopoaHblii MHIEKC—MHUHUMAJIBHOE COAEP)KaHUE KHUCIOpPOAa B KUCIOPOJHO-a30THOM CMECH, NpH
KOTOPOM BO3MOKHO CBE4E00pa3HOE TOPEHNE MaTeprala B YCIOBHSAX CIIEIHAIbHBIX UCTIBITAHUH.

2.10.2. 3HayeHue KUCIOPOAHOTO MHAEKCA CIe[yeT NMPHUMEHSATh IPH pa3pabOTKe MOJIMMEPHBIX KOMITO3MIIUH
TIOHIDKEHHON TOPIOYECTH M KOHTPOJIE TOPIOYECTH IMOJMMEPHBIX MaTepHANIOB, TKaHEH, [EIUTION03HO-OyMasKHBIX
W3ICNUA 1 APYruX MaTepuanioB. KnciopomHslii MHAEKC HEOOXOIMMMO BKIIOYATh B CTAaHIAPTHI WIIM TEXHHUYECKHUC
YCIIOBHS Ha TBEP/bIC BEIIECTBA (MaTEpHAIIBI).

2.10.3. CymHocTs MeToza ONpeeNeHusl KHCIOPOJHOIO HHAEKCA 3aKIII0YaeTCs B HAXOXKAECHUH MUHUMAIIBHOU
KOHIIEHTPAIIMH KUCIIOPOJa B TTOTOKE KHCIOPOIHO-a30THONH CMECH, NPU KOTOPOH HAOIIOACTCs] CaMOCTOSATENbHOE
ropeHHe BEPTUKAIBHO PACIIONOKEHHOTo 00pasiia, 3aKUraeMoro CBEpXy.

2.11. CriocoOHOCTh B3pBIBaTHCS W TOPETh MPU B3aUMOJCHCTBUH C BOJIOH, KHCIOPOIOM BO3IyXa W JPyrHMH
BEIIIECTBAMU (B3aHMHBIM KOHTAKT BEIIECTB)

2.11.1. CriocoOGHOCTD B3PBIBAaTHCS U TOPETH MPH B3aMMOJCHCTBUH C BOAOW, KHCIIOPOIOM BO3/IyXa U JIPYTUMHU
BEILIECTBAMU — 3TO KaueCTBEHHBIN ITOKa3aTellb, XapaKTePHU3YIOIINA 0COOYI0 MOXXapHYIO ONMAcCHOCTh HEKOTOPBIX
BEILIECTB.

2.11.2. JlaHHBIE O CIIOCOOHOCTH BELIECTB B3PHIBATHCS W TOPETh MPH B3aMMHOM KOHTAKTE HEOOXOIMMO
BKJIIOYATh B CTAaHAAPTHI MJIM TEXHUYECKHE YCIOBHS Ha BEIECTBA, a TAKXKE CIeAYeT MPUMEHATh IPU ONpeAeieHNH
KaTerOpHH TOMEIIECHHH O B3PHIBOIIOXKAPHON U MOXKapHON OMACHOCTH B COOTBETCTBHHU C TpeOOBAaHUSAMH HOPM
TEXHOJIOTHYECKOrO TPOEKTHPOBAHMS; IpHU BbIOOpPEe OE30MacHBIX YCJIOBUI IPOBEIACHHS TEXHOJIOIMYECKHX
MIPOLIECCOB M YCIOBHI COBMECTHOTO XPaHEHUs M TPAHCHOPTHPOBAHMS BEIECTB M MATEPHUANIOB; IIPU BbIOOPE MM
HA3HAUYCHHUU CPEJICTB MOKAPOTYILICHHUS.

2.11.3. CymHocTs MeTOza OIpeNeNieHNs] CIIOCOOHOCTH B3PBIBATHCS M TOPETH MIPH B3aMMHOM KOHTAKTE BEIIECTB
3aKJIIOYaeTCs B MEXaHWYECKOM CMEIIMBAHUHM HCCICTYEMBIX BEIIECTB B 3aJaHHON IIPOMOPIHM M OIEHKE
PE3YIBTAaTOB UCIIBITAHUSL.

2.12. HopmaibHas CKOPOCTh PacpOCTpPaHEHUs TUTAMEHU

2.12.1. HopmanbHast CKOpOCTb pAacIpOCTPAaHEHHUsI IUIAMEHH—CKOPOCTh IIEepeMEIleHNsT (pOHTa IUIaMEHH
OTHOCHUTEJIFHO HECTOPEBIIIETO ra3a B HANPABICHHUH, IEPIEHANKYIIPHOM K €T0 IIOBEPXHOCTH.

2.12.2. 3HaueHMe HOPMAaJIBHOW CKOPOCTH pACIpPOCTPAaHEHUs IUIAMEHH CleAyeT IPUMEHATh B pacyerax
CKOPOCTH HAapacTaHWsl [aBICHUS B3PbIBa Ta30- H MAapOBO3IYIIHBIX CMECEH B 3aKPBITOM, HEICPMETUIHOM
00OpYZIOBaHMM W TIOMEUICHHSX, KPUTHYECKOro (TacsIiero) auamMerpa NpH pa3paboTKe W CO3JaHUH
OTHENperpasnTesIeH, IO JIETKOCOPAChIBAEMBIX KOHCTPYKIWH, MPEIOXPAaHUTEIBHBIX MEMOpaH M Ipyrux
PpasrepMeTH3NPYIONINX YCTPOHCTB; IPH pa3paboTKe MEPOIPHUATHIA 10 00ECIIEUEHHIO TT0KapOB3PHIBOOE30IIaCHOCTH
TEXHOJOTHYECKHUX IPOIECCOB B cooTBeTCTBHH ¢ TpeboBanusivu 'OCT 12.1.004 u I'OCT 12.1.010.

2.12.3. CymHocTh MeTOzIa OIpPEAENIEHHUs] HOPMaIbHOM CKOPOCTH PACHpPOCTPAHEHMs MJIAMEHH 3aKJIIUYaeTcs B
TIPUTOTOBJICHNH TOPIOYEl CMECH M3BECTHOTO COCTaBa BHYTPH PEaKIIMOHHOTO COCY/a, 3a)KUTaHIH CMECH B LIEHTpPE
TOYEYHBIM HMCTOYHUKOM, PETHCTpaluH W3MEHEHUS BO BpEMEHHM JIaBIeHHMs B cocyle H 00paboTke
SKCIIEPUMEHTAIILHOM 3aBUCHMOCTH “aBlIeHUEe—BpeMs” C HCIIOJIb30BaHUEM MaTeMaTHYeCKOH MO Ipolecca
TOPEHHUS Ta3a B 3aMKHYTOM COCYJE M MpPOLEAYphl ONTUMHU3AIMKU. MaremaTuyeckas MOZENb MO3BOJSET MOMYIUTh
pacyeTHyI0 3aBHCHMOCTb ‘“‘JJaBJieHHe—BpeMs’, ONTUMHU3AIMs KOTOpOH MO aHAJOTHMYHOM 3KCIEepPUMEHTaIbHOM
3aBHCUMOCTH JaeT B pe3ylIbTaTe H3MEHEHHE HOPMAaJbHOI CKOpPOCTH B TIpOLECCE Pa3BUTHS B3phIBA JUIA
KOHKPETHOTO MCIIBITAaHHSI.

2.13. CxopocTh BEITOpaHHUs

2.13.1. CxopocTh BBITOPAaHHS—KOIUYECTBO SKUIKOCTH, CrOpamolleil B €AMHUIYy BPEMEHHM C EIUHHUIIBI
wromagyu. CKOpOCTb BBITOPAHUS XapaKTEPU3yeT HHTEHCUBHOCTh FTOPEHUSI KUAKOCTH.

2.13.2. 3HadeHHe CKOPOCTH BBITOPAHHS CIIEIyeT MPUMEHATh TIPH PACUYETHBIX OMPEACIICHUAX
MIPOIODKUTENBHOCTH TOPEHMS JKUJKOCTH B PE3€PBYapax, WHTCHCHBHOCTH TEIUIOBBIACICHHUSI U TEMIIEPaTypHOTO
pexuMa ToXkapa, MHTEHCHBHOCTH MOJa4l OTHETYIIAIINX BELICCTB.

2.13.3. CymHocTh MeTO/Ia OTIpEIeIeH s CKOPOCTH BBITOPAHUS 3aKITI0YACTCS B 3AKUTAHUU 00pasiia KUIAKOCTH
B PEAKLMOHHOM COCyze, (PMKCHPOBAaHMH IOTEPH MacChl 00pa3la 3a OIpPENCNCHHBI NPOMEXYTOK BPEMEHH H
MaTeMaTH4ecKoi 00paboTKe IKCIEPUMEHTAIIBHBIX TaHHBIX.

2.14. Koa¢ppummenT npimooOpa3oBaHus

2.14.1. KoahdumnmenTt aprmoo0Opa3oBaHus — IMOKa3aTelb, XapaKTEPUIYIOIINI ONTHYECKYIO IIOTHOCTH JBIMA,
oOpasyromierocss MpH IUIAMEHHOM TOPEHWH WM TEPMOOKHCIUTENBHOH IECTPYKIMH (TJICHHH) OIpPENeTICHHOTO
KOJIMYECTBA TBEPAOTO BellecTBa (MaTeprala) B YCIOBUSIX CIICIMAIBHBIX UCIIBITAHHH.

2.14.2. 3navenne kod3(HUIMEHTa ABIMOOOPA30BAHUS CIICAYET NMPUMEHATH U KJIacCU(PHKAINN MaTepHaJIOB
110 IbIMO0Opa3yromel ciocoOHOCTH. Pa3nnyaroT Tpy rpyIisl MaTepruaioB:

C MaJIoi JbIMOOOpasyroLiel CliocOOHOCTEI0 — KOX(PMUIMEHT AbIMOOOpa3oBanus 10 50 M? - KI'' BKJIIOU.;

C YMEPEHHOM ABIMOOOPa3yIoIel CIOCOOHOCTRI0 — KO3((GUIUEHT abIMO0Opa3oBanus ¢B. 50 10 500 m? - kr°
BKJIIOY.

C BBICOKOH JBIMOOOPasyroIIEel COCOGHOCTRIO — K03 (GHUIUEHT apIMO0Opa3oBanus cB. 500 m*- kr'.

3HaueHue ko3 PuUIeHTa IHIMOOOPa30BaHKsT HEOOXOIMMO BKIIIOUATh B CTAHAAPTHI MM TEXHUYECKHUE YCIOBHS
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Ha TBEp/IbIE BELIECTBA U MaTepUabL.

2.14.3. CymsocTs MeToma ompeneneHus Kodp@uimenta IsIM0o00pa30BaHHA 3aKJII0YacTCs B ONpPEICICHUH
ONTHYECKOW MJIOTHOCTH JIbIMa, 00pa3yroIerocs Mpyu rOPeHNH MK TICHHH M3BECTHOTO KOJIMYECTBA HCIBITYEMOTO
BEII[ECTBA MJIM MaTepuaa, paclpeielIeHHOTO B 3aJaHHOM 00BbeMe.

2.15. Mpekc pacnpocTpaHeHus TIaMeHU

2.15.1. VHOexkc pacmpocTpaHEHHs IUTAMCHH—YCIOBHBIN Oe3pa3MepHBI MOKa3aTelb, XapaKTepU3YIOIINi
CIOCOOHOCTH BEIECTB BOCIIIIAMEHATHCS, PACIIPOCTPAHSTH IIaMs IO TIOBEPXHOCTH U BBIIEIATH TEILIO.

2.15.2. 3HaueHWe WHJIEKCA PACIPOCTPAHECHUS IUTAMEHU CIEyeT TNPHMEHATh Ul KiacCH(UKaIu
MaTepHaoB:

HE PacHpoCTPaHSIOIINE TUIaMs 110 TOBEPXHOCTH—MHH/IEKC paclipocTpaHeHHs IiaMeHu paseH 0;

MEJUICHHO PaclpOCTPaHSIONINE TIaMs M0 TOBEPXHOCTH — WHJIEKC pacnpocTpaHeHus IiameHu cB. 0 go 20
BKJIIOY. ;

OBICTPO PACTIPOCTPAHSIONIME TIIaMsI 10 IIOBEPXHOCTH — MHAEKC PaclpoCcTpaHeHus IuiaMeHu cB. 20.

2.15.3. CymHocTh MeTOAa ONpEJeNeHUs HHIEKCA PpaclpOCTPAHEHUS IUIaMEHM 3aKJIIYaeTCsi B OLEHKE
CIOCOOHOCTH MaTtepHaja BOCILIAMEHSATHCS, BBIACIATH TEIUIO W PACIPOCTPAHSATH IUIaMs O IOBEPXHOCTH IpH
BO3/1€IICTBUY BHEIIIHETO TEMJIOBOTO MOTOKA.

2.16. ITokazaTesb TOKCHYHOCTH MPOIYKTOB F'OPEHUSI MOJIMMEPHBIX MaTepHajIoB

2.16.1. Iloka3arenb TOKCMYHOCTH IPOAYKTOB TOPEHUS—OTHOIICHHE KOJIMYECTBA MaTepHaja K eAWHHIE
o0beMa 3aMKHYTOrO HPOCTPAHCTBA, B KOTOPOM OOpasyloliuecs NpH TOPEHWH Marephaia ra3oo0pasHble
MIPOYKTHI BBI3BIBAIOT TH0eNb 50% MONOMBITHBIX )KUBOTHBIX.

2.16.2. 3nayeHue mokazarens TOKCUYHOCTH NPOAYKTOB TOPEHHUsS CIEAyeT NPUMEHATh Uil CPaBHUTEIbHOU
OIICHKH TTOJIMMEPHBIX MaTepUalIOB, a TaKKe BKIIIOYATh B TEXHHUYECKHE YCIOBHSA M CTaHAAPTHI HA OTACIIOYHBIC H
TEIUIOU30JISILIMOHHBIE MAaTepHAIbI.

Knaccudukanust marepuanoB MO 3HAYEHHIO IIOKA3aTeNsl TOKCHYHOCTH IPOIYKTOB TOPEHUS! IPUBEACHA B
Tabi.2.

Tabmmma 2
Knace omachoctn Hep,, ,r-m?, npu Bpemeny sxcnosumm, Mun
5 15 30 60
UpesBplualiHO OMACHBIE Ho 25 Ho 17 Ho 13 Ho 10
BricokoonacHbie 25—70 17—50 13—40 10—30
YMepeHHOOacHbIe 70—210 50—150 40—120 30—90
MasioomnacHsle Cs. 210 Cs. 150 Cs. 120 Cs. 90

2.16.3. CymHOCTh METO/A OMpEACIICHUs MOKa3aTelsl TOKCHYHOCTH 3aKJTI0UAeTCS B COKUTAHHH HCCIIEIYyeMOTO
Marepraiza B Kamepe CropaHds NpH 3aJaHHOH IUIOTHOCTH TEIUIOBOTO IIOTOKA M BEISBICHHH 3aBHCHMOCTH
netaabHOro 3¢dexra ra3000pa3HBIX MPOIYKTOB TOPEHHUS OT MacChl MaTepHalia, OTHECEHHOW K eNMHHUIle o0bheMa
AKCIIO3UIIMOHHON KaMepHI.

2.17. MuanManbHas (rrerMaTu3upyromas KOHIEeHTpanus (rermaru3aropa

2.17.1. MuanManbHas (rerMaTu3upyrolnas KOHIEHTpanus (rerMarnzaTopa—HaMMEHBIAas KOHICHTPALIUS
(rermarm3aTopa B CMECH C TOPIOYMM M OKHCIHTENEM, IPH KOTOPOH CMeCh CTaHOBHUTCS HECIOCOOHOW K
pacnpocTpaHEHHIO TUIaMEHH TIPH JIF0OO0M COOTHOIIEHHH TOPIOYETO M OKHCITUTEIS.

2.17.2. 3HadyeHWe MUHUMAIBHON (pIerMaTH3UPYIOMIeH KOHIICHTpAUK (hIICTMATH3aToOpa CIEAyeT MPHUMEHSITHh
npu pazpaboTKe MEpONpPHATHH IO OOECIICYEHHIO MO0KapOB3PBIBOOE30MACHOCTH TEXHOJOIMYECKHX ITPOLIECCOB
MeTonoM (irermaru3anyu B cootBercTBur ¢ TpedoBanmsamu ['OCT 12.1.004 u TOCT 12.1.010.

2.17.3. CymHocTb METO/Ia ONpeeNIeHUs] MUHUMabHOU (hierMaTu3upyromeil KOHIEHTpaluu (iermaTn3aropa
3aKJII0YaeTcs B OINPEICNICHUH KOHIIEHTPAIIMOHHBIX ITPENEeSIOB PACIPOCTPAHEHUS IJIAMEHH TOPIOYEro BElIecTBa
npu pa3z0aBiIeHUU Ta30-, Mapo- W TBUICBO3AYIIHON CMECH NAHHBIM (JIETMaTU3aTOpPOM M TOJYYEHUH ‘KPUBOU
¢nermaruzanuu”. IIuk “xpuBoi (urermaTnzanyn” COOTBETCTBYET 3HAYEHHIO MHUHUMAIBHOW (IIerMaTH3upyromei
KOHILIEHTpaluu (erMarusaropa.

2.18. MuHMMaNIbHOE B3PBIBOOIIACHOE CO/IEP>KAaHUE KUCIOpOaa

2.18.1. MuHuMaIbHOE B3PBHIBOOIIACHOE COJACPKAHUE KHUCIOpOJa— TaKas KOHIIEHTpalus KHCIOpoaa B
roproyeil CcMecH, COCTOSIIEH W3 TOpIOYEro BelecTBa, Bo3ayxa M (uiermarnsaropa, MeEHbIIE KOTOPOM
pacupoCTpaHCHUEC TUIAMCHU B CMECHU CTaAaHOBUTCA HCBO3MOXXHBIM IIpU J'I}O6OI>i KOHIICHTPAIUU TOPOYETO B CMECH,
pa30aBieHHOMN TaHHBIM (JIETMaTH3aTOPOM.

2.18.2. 3HaueHWe MHMHUMAJIBHOTO B3PHIBOOIIACHOTO CONEPIKAHUS KHCIOpPOAA CIEeAyeT NPHUMEHSTh MpH
pa3paboTke MEpONpHATHH 0 O0ECIEUEHUIO M0XKAPOB3PHIBOOE30MACHOCTH TEXHOJIOTMYECKHX MPOLECCOB B
cootBercTBrH ¢ TpedoBanmssmMu ['OCT 12.1.004 u T'OCT 12.1.010.

2.18.3. CymHOCTh MeTOIa ONpeneNieHUus] MHUHUMAaTBHOTO B3PHIBOOMIACHOTO CONEPXAaHMS KHUCIOpOaa
3aKIIF0YaeTCs B UCTIBITAHUHN Ha BOCIUIAMEHEHHUE Ta30-, AP0~ WX MBUICBO3AYIIHBIX CMECeH pa3IMIHOTO COCTaBa,
pa30aBIeHHBIX JaHHBIM (DIIETMATH3aTOPOM, JO BBISBICHHS MHHHMAJIbHOM KOHIICHTPAIlMH KHCJIOpoAa U
MaKCHMaJIbHON KOHIICHTpAIuK (pierMaTu3aTopa, IMpH KOTOPBIX €Ie BO3MOXKHO — PaclpOCTPaHEHHUE TUIAMEHH I10
CMeCH.

2.19. MakcumanbHO€e JaBJIEHUE B3pbIBa

2.19.1. MakcumanpHOE JaBlICHHE B3phIBa—HaHOOJbIICe W30BITOYHOE [aBIICHHWE, BO3HUKAIOIIEE IIPH



nedaarpallnoHHOM CropaHuM Ta3o-, Mapo- WM MbUICBO3/YLIHOW CMECH B 3aMKHYTOM COCYIE IpU HavyallbHOM
nmasnenuu cMmecu 101,3 xIa.

2.19.2. 3HadeHnme MaKCHMAalbHOTO MJaBICHUS B3phIBAa CJIEAYeT NPUMCEHATH IMPHU ONpENCNICHUH KaTeTOpHH
MOMEIIEHNI TI0 B3PBHIBONOXKAPHOM ¥ TIOKAPHOHW OITACHOCTH B COOTBETCTBHM C TpPEOOBAaHMSAMH HOPM
TEXHOJIOTHYECKOrO IIPOEKTUPOBAHNS, pu pa3paboTke MEPONPHUITUH 1o 00€eCTIeUeHUIO
MI0KAaPOB3PHIBOOE30MACHOCTH TEXHOJIOTHYECKHX TIPoIieccoB B cooTBeTcTBHU ¢ TpeboBaHmsmMu ['OCT 12.1.004 u
I'OCT 12.1.010.

2.19.3. CymHOCTh MeTO/ia ONPEAEIICHNSI MAKCHMAJILHOT'O JABJICHUS B3phIBA 3aKIII0YAETCs B 3a)KUTAHUHU T'a30-,
mapo- ¥ TBUICBO3AYIIHOW CMECH 33JaHHOTO COCTaBa B OOBEME PEAKIMOHHOIO COCyAa M PEruCTPALUH
N30BITOYHOTO Pa3BUBAIOIIETOCS INMPH BOCIUIAMEHEHHH TOPIOYEH cMecH JaBieHHs. I3MeHsss KOHLIEHTpPAIHIo
TOPIOYET0 B CMECH, BBISBIIIOT MAKCUMAIBHOE 3HAYCHHE JIaBJICHHUS B3PHIBA.

2.20. CxopocTb HapacTaHMs JaBJI€HUS B3pbIBA

2.20.1. CkopocTh HapacTaHWSI HaBICHHS B3pBIBA—IIPOM3BOJHAS MABIEHMS B3pbIBA 110 BpPEMEHH Ha
BOCXOJIAIIIIEM yYacTKE 3aBUCHMOCTH JIaBIICHUS B3PbIBA TOPIOYEH CMECH B 3aMKHYTOM COCYJIE OT BPEMEHHU.

2.20.2. 3nayeHne CKOPOCTH HapacTaHMs IaBJICHUS B3PhIBA CIIEAYET IPUMEHATH NPH pa3paboTKe MEPOTIPHATHI
1o 00EeCHEUEHNIO MOXKaPOB3PHIBOOE30MACHOCTH TEXHOJIOTHYECKUX IPOLIECCOB B COOTBETCTBHU C TPEeOOBaHHAMHU
I'OCT 12.1.004 u TOCT 12.1.010,

2.20.3. CymHocT, MeTONa ONpEAeTCHUs CKOPOCTH  HapacTaHus  JaBlEHUS  3akKlo4yaeTcs B
SKCIEPUMEHTAILHOM OIPEACIICHNH MaKCHMAJIBHOTO JaBJieHHsI B3pbIBa TOpIOYel CMECH B 3aMKHYTOM COCYIE,
MOCTPOeHUH rpadyika U3MEHEHHUs JaBjIeHHs B3PhIBa BO BPEMEHU U pacueTe CpeiHEed U MaKCUMaJbHOW CKOPOCTH
TI0 U3BECTHBIM (POpMYJIaM.

2.21 KoHneHTpannoHHbIi npezen Andy3nOHHOTO FOPEHUsI Ta30BBIX CMECeH B BO3IyXe

2.21.1. KoHuenrpauuoHHslid npenen auddy3snoHHOro ropeHusi ra3oBblx cmeced B Bosayxe (IIJAIN) —
IpeJieNIbHasT KOHIIEHTPANXs TOPIOYEero ra3a B CMECH ¢ pa30aBHUTENEM, NPH KOTOPOH JaHHAs ra3oBas CMECh IPH
UcTeueHUH B atmocepy He crocoOHa K auy3HOHHOMY TOPESHHIO.

2.21.2. KoHneHTpanroHHBIH npenen an¢y3HOHHOTO TOPEHHS Fa30BbIX CMecel B BO3MyXe CIIeAyeT YINTHIBATh
npu pa3paboTKe MEPONPHUATHI 10 00ECIEUEHHIO MOXKaPOB3PHIBOOE30MACHOCTH TEXHOJIOTMYECKUX TPOIECCOB B
cootBercTBrH ¢ TpedoBanmsamMu ['OCT 12.1.004-91 u TOCT 12.1.010-76.

2.21.3. CymHocTh MeTOAa OIpenesieHHs KOHIICHTPALMOHHOTO mpexena Aug¢y3sHOHHOTO TOPEHUS T'a30BBIX
cMecel B BO3MyXEe 3aKIIOYaeTCs B OINPEACNICHHUH IIPENebHOW KOHLEHTPAIlMM TOPIOYETO ra3a B CMECH C
pa3baBuTeneM, IpU KOTOPOH JaHHAs Ta30Bas CMeCh HE CrocoOHa K mudQy3moHHOMYy TopeHuro. [Ipm sTom
(uKcupyercst npeieIbHasi CKOPOCTh MOIauX Ta30BOH CMECH.

2.21.4. Meton ompenencHUs] KOHIIEHTPAIIMOHHOTO Tipenena Mu(Qy3MOHHOTO TOPEHHS Ta30BBIX cMeced B
BO3/IyXe PUMEHNM JUI cMeceid ¢ Temrieparypoit 20-300 °C.

ILm. - 2.21, 2.21.1-2.21.4 BBeaennl gonoaauTe b0, U3m. Nel
3. YCJII0OBHUSA NOKAPOB3PBIBOBE3OITIACHOCTH
IMTPU NCITOJIb3OBAHUU BEHIECTB U MATEPUAJIOB
3.1. dns obecrieyeHHs ITOXKAapOB3PHIBOOE30MACHOCTH ITPOLIECCOB HPOU3BOJICTBA, MEepepabOTKH, XpaHEHUsS U

TPaHCIOPTHUPOBAHHS BEIIECCTB M MATEPUANOB HEOOXOMMMO ITAHHBIC O MOKAa3aTelsX I0XKapOB3PBIBOOIACHOCTH
BEIIIECTB ¥ MaTCPUAaJIOB UCIOJb30BaTh C KO3 dUIMeHTaMU 0e30MacHOCTH, IIPUBEICHHBIMHU B Ta0I. 3.

TaGmuma 3
Crioco0 npenoTBpaIieHust PernmamenTupyeMsiii mapamerp YcioBust I0XKapoB3pPHIBOOE30ACHOCTH
ro)kapa, B3pbiBa
IIpenorsparieHue ¢, 0e3 ¢, 063509 (9,-0,7R)
00pa3oBaHus ToproYeit ¢ 0e321,1(hs+0,7R)
Cpeabl ¢ 4, 6e3 ®4,0e321,1 (¢4 +0,7R)
Po, , 06e3 Po, ,0e3<0,9 ((poz -0,7R)

OrpanudeHue T'oprouectsb BemecTBa l'oprouectp BemiecTBa (Marepuana) He
BOCIJIAMEHSIEMOCTH U (matepuaina) JIOJDKHA OBITH OoJiee perfiaMeHTHPOBaHHON
TOPIOYECTHU BEIIECTB U
MarepHaioB

KU, KU, <K1

thn,;( t BCILJ <t Ben(3.T) 35°C
[IpenorBpamienne o6pa3oBaHus Woes Wees < 0,4 W
B roproueii cpese (Wi BHECEHUS toes < 0,8 tu
B HEE) HCTOUYHHUKOB 32)KUTaHUs fo < 0,8 L

KW — xuciopoaHslii uHAeKc, % 00.;



KU, JIOIYCTHMBIN KHCIIOPOIHBIM MHIEKC IPU HOPMaIIbHOM Temneparype, % 00.;

R BOCIIPOM3BOAMMOCTh METOZa ONpEeNeNieHHs TIOKa3aTesii MOKapHOW OMACHOCTH TIPH
JIOBEPUTENHHOU BEPOSTHOCTH 95%);
tes — Oe3omacHas temreparypa, °C;
toenn JIOITyCTUMast TeMIeparypa BeibIkH, °C;
twnsry — TEMIIEpaTypa BCIBIIKU B 3aKPBITOM TUTIE, °C;
tc MUHHMaJIbHAS TEMIIepaTypa Cpemsl, IIPH KOTOPOH HaOIIomaeTcs caMOBO3TOpaHHe o0pasia,.
OC;
tm — TeMmeparypa TieHus, °C;
Wses —  Oe3omacHas dHeprus 3axkuranus, Jx;
Wuw — MHHHMANbHas SHEPTUs 3aXdranus, JxK;
¢, — BEPXHMH KOHIEHTPAUMOHHBIA  Mpelen PacmpoCTPaHEHUs IUIAMEHH 1O CMECH TOPIOYETO
BELLECTBA C BO31YXoM, % 00. (1 - M™°);
Q.6 — 0Oe3omacHas KOHIEHTpAlHMs FOPIOYEro BELIECTBA, % 00. (r'm?);
¢, — HIKHMA KOHIEHTPAUMOHHBIA TPENEN PAacHpOCTPAHEHHS ILIAMEHH IO CMECH TOPFOYETO
BEIECTBA C BO3IyXoM, % 00. (I - M),
¢®p, ~— MHMHAMAILHOE B3PEIBOONIACHOE CONEPHKAHHE KHCIOPOna B roproyeii cmecu, % 00.;
¢o, —  Oe3ommacHast KOHIICHTPAIVsI KHCIOpOoa B Toprovei cmec, % 00.;
, 6e3
¢y — MHHMMaIbHas QIErMaTU3HPYIOINAs KOHIIEHTpaus (rermMarusaropa, %o 00.;
Pp.es 6e3omacHast (rerMaTn3npyromas KoHIeHTpanus duermMarusaropa, % o0.

4. METO/JbI ONTPEJEJEHUS TTOKA3ATEJIEN ITOKAPOB3PBIBOOIIACHOCTH
BEHIECTB 1 MATEPUAJIOB

MeTo/ 3KCIIEpUMEHTANIBHOTO ONPEACNICHUS TIPEIIOUTHTENICH U SIBISETCS 00s3aTeNIbHBIM, €CIIM OTCYTCTBYET
anpoOUPOBaHHBIN PACUETHBIM METOJ, a TAK)KEe €CIIM TOYHOCTh WM 00JIacTh NPUMEHEHHUS PacUeTHBIX METOJOB He
YAOBJIETBOPUTEIIbHA.

4.1. MeTtop KCIIepUMEHTAIBHOTO ONPEEIEHHA IPYIIBI HETOPIOUMX MaTepHaioB

MeTo/ He IPIMEHHM JIJISL UCTIBITAHUS! CIIOMCTBIX MaTepUalloB U MaTePUAJIOB C MOKPBHITHAMH U OOJIMIIOBKAMH.

4.1.1. Annapamypa

Cxema npubopa J1s OIpeeNieHNs TPYIIIbI HErOPIOYMX MaTepUalioB MPpUBEEHA Ha yepT. 1.

4.1.1.1. Ileus TpyOUaToro TMIAa BHYTPEHHUM anameTpoM (75+1) MM, BbicoToi (150+1) MM, TONIIMHOM CTEHKH
(10£1) MM, W3rOTOBNEHHAs W3 OTHEYNOPHOTO MarepHanga IOTHOCTEIO (2800+300) kr-m>. Tpyba meun
0OMaTHIBAETCS B OJMH CJIOM OJJEKTPHYECKOM CIMPATbI0 M3 HUXPOMOBOM TIPOBOJIOKH cedeHueM 1 Mm® ¢
comporuBieHreM (19+1) Om. OOmas TommMHA CTEHKH C YYeTOM OTHEYIIOPHOTO IIeMEHTa, KpEISILero
ANIEKTPUYUECKYIO CIIMpajib, HE JOJDKHA npeBblarh 15 MM. TpyOy neun ciemyer 3akpenuTh B LIEHTPE 3aIUTHOTO
KoXyxa. [IpocTpaHCTBO MeXIy TPyOOH M KOXKyXOM 3aIllOJNHSIOT HECTOPAEMbIM TEIUION30JAMOHHBIM MaTepHaIoM
cpemHeit WIoTHOCTBIO (1404+20) KM~

4.1.1.2. 3ammTHBI 3KpaH BHYTpeHHHM nuamerpoMm (75+1) MM u BeIcoTOH 50 MM C OTIONMPOBaHHON
BHYTPEHHEW TOBEPXHOCTHIO, M3TOTOBICHHBIA W3 JHMCTOBOW cTanmu TommuHoH 1 mMm. CHapyxu JKpaH
TEIUIOM30JIMPYIOT CII0EM MUHEPAIBHOIO BOJIOKHA ¢ TEIIONpoBoaHocThio (0,04+0,01) Br - M - K npu cpenneit
temneparype 20 °C. TommmHa TEIION30IMPYIOIIETo cIos — HEe MeHee 25 MM.

4.1.1.3. Crabmmm3atop BO3IYINIHOTO IIOTOKA KOHHYECKOW (DOPMBI, IDIOTHO, BO3AYXOHETIPOHHIIAEMO
MIPUCOEANHEHHBIN K OCHOBaHMIO Teur. J[nmmHa crabmnmsaropa 500 MM, BHyTpeHHHUH BepxHUH muametp (75+1)
MM u HkHEA (10,0£0,5) MM. CraOumm3aTop HW3rOTAaBIMBAIOT W3 JIMCTOBOM CTadd TONIUHOW | MM ¢
OTHOJINPOBAHHOW BHYTPEHHEH MOBEPXHOCTHI0. BepxHIOIO WacTh crabmimm3aropa JIHHOW He Menee 250 MM
TEIUTOU30JIUPYIOT C BHEIIHEH CTOPOHEI CJIOEM MHHEPATHHOTO BOJIOKHA C TEIUTonpoBoaHOCTRIO (0,04+0,01) BT - M
'~ K npu cpenneii remneparype 20 °C.
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1 — mozcTaBKa; 2 — BBITSKKA; 3 — TEIUIOM3OJISIIIMOHHBIN CIION 3aIlIUTHOTO KpaHa M ctaduinsaropa; 4 —
neds; 5 — aepkarens o0pasiia; 6 — yCTPOMCTBO IS OITyCKaHus 00pasia;
7 — TepMOdIIEKTpUUYECKUE Mpeodpa3oBaTesin; § — 3alIUTHBIN SKpaH; 9 — 3alIUTHBIN KOXYX;
10 — TenoN30IAMOHHBIN MaTeprai; 11 — cTaGuIn3aTop BO3IYIIHOTO ITIOTOKA
Yepr. 1

4.1.1.4. CoOpanHble BMecTe Ie4b, 3aIIUTHBIM JKpaH W CTaOMIN3aTOp YCTaHABIMBAIOT Ha IOJCTABKY,
MMEIOIIYyI0 OCHOBAaHWE M BBITSDKKY, CIY)KAaIIyl0 JJIsi YMEHBIICHHS TSATH Yy OCHOBAaHMS KOHyca cTabmim3artopa.
Bricora BeITSDKKH — 550 MM. PaccrosHue MeXIy HIKHMM KOHIIOM CTaOMiInM3aTopa U OCHOBAaHMEM ITOJCTaBKH
JOJDKHO COCTaBJIATH HE MeHee 250 MM.

4.1.1.5. [lepxarens oOpa3siia, M3TOTOBICHHBIA M3 JKapPOCTOWKOM CTaJIbHOI MPOBONOKH AWaMeTpoM 1,5 mw,
IOJDKEH WMETh MIIMHApHYecKylo ¢Gopmy. OCHOBaHHMEM JepiKarellsi SBIIETCS CeTKa W3 TOHKOW  CTaIIbHOU
KaPOCTOMKON MPOoBOOKH. BricoTa mepxkarens (50+£2) mm, auametp 47 mMm. [epxarens obpasma maccoit (15+2)
T [TO/IBEIIICH Ha TPYOKe M3 Hep)KaBEIOIIEH CTaIN C BHEITHUM TUaMEeTPOM 6 MM M BHYTPEHHUM — 4 MM.

4.1.1.6. YcrpoiicTBO I OMyCKaHUs 00paslia, COCTOSIIEe M3 METAINTMYECKOTrO CTEPIKHS, CKONB3AIICTO I10
BEPTHUKAILHON HAIPAaBISIONICH, TIO3BOJISIET JIETKO OITyCKaTh oOpasel] BHYTph Ieun 0e3 KacaHHs €€ CTEHKH TaKHM
00pazom, 9ToOBI 00pa3er] TOYHO U HAJIC)KHO PACIIoNaraics B TEOMETPHYCCKOM IIEHTPE TTEUH.

4.1.1.7. TepMosneKTprUYECKHE PeoOpa30oBaTesid ¢ 000JIOUKOM M3 HEPIKABCIOIICH CTall BHEITHUM JTHAMETPOM
1,5 MM, MakCHMaJbHBIM JHAMETPOM H30JIMPOBAaHHOTO pabouero cmas He Oomee 0,5 MM, ciyXamue s
W3MEpeHHs TeMIIepaTyphl B TIe4M, Ha MOBEPXHOCTH M BHYTpU o0Opaslia ucciieayeMoro Marepuana. Paboune cnan
TPEX TEPMOIEKTPUUECKHUX TTpeoOpa3oBaTeiecii yCcTaHABIMBAIOT C MOMOIIBIO a0JIOHa Ha OJJHOM T'OPHU30HTAIbHOM
YPOBHE, COOTBETCTBYIOIIEM cpenHed nuHuM neun (uepT. 2). Tepmoanekrpuueckuid mpeoOpazosarens T,
W3MEPSIIOLINI TEMIIepaTypy B I€UH, JOJDKEH ObITh YCTaHOBIJIEH TaKMM 00pa3oM, 4ToObl paboumii criaidi HaXomuics
Ha paccrossauu (10,0+0,5) MM OT CTeHKH Teud. PerynmupoBKy €ro MOJIOKEHHS OCYIIECTBISIFOT C IOMOIIBIO
HaINpaBIISIOIIEH, TPUKPEIUIEHHOW K 3allMTHOMY OKpaHy. TepMoanieKTpuueckuid mpeoOpasoBarens T,
M3MEPSIONIMIA TeMIepaTypy Ha MOBEPXHOCTH o0pasiia, JOJKEH OBITh YCTAaHOBIEH TakKUM 00pa3oM, YTOOBI
paboumii cmaii MMeNn KOHTakT ¢ 00pa3loM C MOMEHTAa Hauajla HMCHBITaHHS W pacrojaraics AuamMeTpaibHO
IIPOTHUBOIONIOKHO TOJOKEHHIO TEPMOAIEKTPHUECKOTO MPeoOpa30BaTeNs, HW3MEPSIONIero TeMIeparypy B ICUH.
Tepmoonektpuueckuii npeoOpasoBarens Ts, H3MepsIONIMI TeMIieparypy BHYTpH oOpasna, JODKeH ObITh
YCTaHOBIICH TaKUM 00pa3oM, 4TOOBI paboumii criaii HaXOAWJICS B TEOMETPUUYECKOM LIEHTpe oOpasia (U1 4ero B
o0pas1ie AenaroT OTBEPCTHE THAMETPOM 2 MM).
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Yepr. 2

Bce HOBBIE TepMOdNIEKTpUYECKHE MpeoOpa3oBareid IIepei HCIIOIb30BaHHEM JIOJDKHBI  IOBEPIaThCs
HCKYCCTBEHHOMY CTapEHHIO JUI CHIDKEHUS OTPa)kaloIieil ciocoOHOCTH.

4.1.1.8.  TpexxkaHalubHBIA  CaMONMIIYIIMHA  NpuUOOp,  PETHCTPHPYIOIIMA  BBIXOAHBIE  CHTHAIBI
TEPMOIEKTPHYECKUX TpeoOpa3oBaTesieil ¢ MOTrpelHOCThI0 TpaayupoBki He Oomee 1 °C m obecrieunBaronuii
HENPEPBIBHYIO 3alMCh MOCTYIAOUIMX JAaHHBIX ¢ MHTepBasioM He Oonee 0,5 c. Kiacc Tounoctn npubopa — He
ke 0,5.

4.1.1.9. Cexynaomep ¢ OTPEUTHOCTHIO U3MepeHus He bomnee | c.

4.1.1.10. {ns HabaroneHus 3a 00pas3lioM B Ieur U Oe30I1acHOM paboThI OIepaTopa yCTaHABINBAIOT HaJl MIEYbI0
CMOTPOBOE 3epKaJI0 ¢ TOPU3OHTAIBHBIM YIJIOM OTKJIOHEeHHUs 30°.

4.1.1.11. Perynsrop HampsDKCHHS C BBIXOJHOW MOIIHOCThIO He MeHee 1,5 kB-A, morpemHocts paboThI
KOTOpOTO JOJDKHA COCTaBIATH He O6ornee | % OT HOMHHATBHOI BETHIUHEI.

4.1.2. Iloocomoska K ucnvimanusam

4.1.2.1. Pasmemenne mpuOopa sl MUCTBITAHNHA JOJDKHO IIPEAyCMAaTpUBaTh OTCYTCTBHE BO3ICHCTBUS TSTH
BO3/lyXa H3BHE, NPSAMOTO COJHEYHOTO CBETAa WM HCKYCCTBEHHOTO OCBEIICHUS, 3aTPYIHSIONINX ITPOBEICHHE
WCTIBITAHUS ¥ HAOJIOZICHNE 3a TUIAMCHEM BHYTPH TICUH.

4.1.2.2. Tlepex mpoBeneHWEM HCIBITAHUN CTAOWIM3UPYIOT paboTy Iedd, MpeABapUTEIbHO BEIHYB M3 Hee
JiepkaTelib o0pasiia ¢ yCTPOHCTBOM VISl €0 OIYCKaHWs. YCTaHaBIMBAIOT TEPMOIICKTPUIECCKINA MpeoOpa3oBaTeib
JUIL W3MEpEeHHs TeMIepaTrypsl B Ieun B cooTBeTcTBHM C 1. 4.1.1.7. Perymmpys BenmumHy momaBaeMoro
HAIpsDKEHUS, HArPeBaIOT IOCTEIICHHO IMeYh B TedeHHe 2 49 a0 Temmeparypsl (750+5) °C. YcraHoBHBIIAsCS
TeMIeparypa B IIeur He JOJDKHA N3MEHATHCS Oonee dyeM Ha 2°C B Tedenue 10 MuH.

4.1.2.3. B cinyyasix npoBedeHHs HCIBITAHUM B HOBOM M€Y, NMPU 3aMEHE WM PEMOHTE OTAEIbHBIX Y3JIOB
nprudopa, HEOOXOMMMO TPOBECTH T'PAAYWPOBKY IEUYH ITyTEM H3MEPEHHs TEMIIEpaTypbl CTEHKH IEYH MO TpeM
BEPTUKAJIBHBIM OCSIM B TOYKAaX, COOTBETCTBYIOIINX CEPEIMHE BHICOTHI CTEHKH I1e4d U Ha ypoBHE 30 MM BBILIE U
HIDKE CpeHEel TOUKH C TIOMOIIBIO CKaHUPYIOLIEro YCTPOICTBA ¢ TEPMORJIEKTPHUECKUM IIpeodpaszoBaTeneM (depT.
3). Ocoboe BHUMaHKE CIIEITyeT yIEIATh 00ECIIeYeHHIO KOHTAKTa MEK/Iy TEPMOIICKTPUIECKUM IIpeodpa3oBareieM
n creHkod neun. [TonokeHne TEepMOBIEKTPHUYECKOro Mmpeodpas3oBareist Helb3sl U3MEHATh B TEUCHHE 5 MHUH 0
MOMEHTA PErucTpaliy TEMIEPATypBHI.

CpenHee apugMeTHueckoe 3Ha4YeHHE BCeX 9 3aperMCTPHPOBAHHBIX TEMIIEPATyp JIOJDKHO COCTaBIISThH
(835+10)°C, u Takas Temreparypa IODKHA TOAIEPKUBATHCS Mepell HayajaoM ucnbITanuid. [lomoOpaHHbIi TakuM
00pa3oM peKUM IO/Iauy HANPsDKEHUsI Ha HarpeBaTelIbHBIN 3JIEMEHT MOIEPXKUBAIOT U B TAJIbHEHIIIEM.

4.1.2.4. lns uCHBITAaHUII TOTOBAT 5 00pa3lOB HCCIEMYEMOro Marepuana JuaMeTpoMm (45.,) MM, BBICOTOM
(50+£3) mMm. Ecnm Tonmmmba ucciienyemMoro marepuana cocrapiser meHee 50 MM, To oOpasern HaOuparoT u3
HECKOJIbKMX CIIOEB, YTOOBI oOOecreunTh HeoOxoauMyto BbicoTy. Cimom B 00pasie pacroiararoT TOJBKO



TOPH30HTAIILHO U IUIOTHO COEAMHSIOT MEX/y COOOM CTalbHON MPOBOJIIOKOM IruaMeTpoM He Oosee 0,5 mM. Crou B

o0pasme pacmomarailoT TakuM o0pa3oM, UYTOOBI paboumii cmail TepMORJIEKTPHYECKOro IpeoOpa3zoBaTeds,

YCTaHOBJICHHOTO B cepeiuHe 00pa3lia, HaXOMuyIcs BHYTPHU CIIOs MaTeprala, a He Ha IpaHUIe pas/ena CIoeB.
OOpasubl JOKHBI XapaKTEPU30BaTh CPEIHNUE CBOWCTBA HCCIIEAYyeMOro MaTepHrara.
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4.1.2.5. B BepxHell yactH oOpasma JAelTaloT OCEBOE OTBEPCTHE AWAMETPOM 2 MM s pa3MelICHUsS
TEPMOAIIEKTPIUECKOTO Tpeodpa3oBateis. [lepen ucnsitanreM 00pas3nbl BRIICPKUBAIOT B CYIIFIIBHOM MIKady mpu
temneparype (60+£6) °C B Teuenue 20—24 9 ¢ MOCIEAYIONIMM OXJIaXICHHEM HX J0 TEMIIEPATYpPhl OKPYyXKAIOIIeH
cpenbl. JlomyckaeTcs KOHIUIIMOHUPOBaHUE 00pa3IoB B COOTBETCTBUU ¢ TpeboBanusamu HT/] Ha marepuai.

4.1.2.6. IToce KOHAMIIMOHNPOBAHNUS OTIPEACIISIOT MacCy KaXk10ro odpasia ¢ morpenHocTsio He 6onee +0,1 1.

4.1.3. Ilposedenue ucnvimarutii

4.1.3.1. Ctabunu3upyroT paboTy me4u coracHo . 4.1.2.2.

4.1.3.2. TlomroToBNeHHBII K HWCOBITAHWIO O0Opa3el TIOMEIMAIOT B JACpKareinb, Kpenmsar K HeMy
TEpMOIJIEKTPHYECKUE MpeodpaszoBaren corsacHo 1. 4.1.1.7, mocie yero nepskarenb ¢ 00pasiom 0e3 Kakux-1mnoo
TOJYKOB OITyCKAalOT B Ileyb 3a Bpems He Ooinee 5 c. Bkirowaror cexyHmomep cpa3y e IOCiie BBEICHUS
UCIIBITYeMOro o0pasia B reyb.

4.1.3.3. B TeueHue BCEro WCIBITAaHHS ITOKA3aHUS TEPMOIIEKTPHUYECKUX IpeoOpas3oBaresiell, N3MepsIOmunX
TeMIleparypy re4yu u oopasia, J0JDKHBI PErHCTPUPOBATHCS CAMOIHIIYIMM TPHOOPOM.

4.1.3.4. Bpems wucnblTaHus, Kak mOpaBuiio, coctaBisgeT 30 MuH. 3a 9TO BpeMs JOCTUTAETCSl KOHEYHOE
TEeMIIepaTypHOE PaBHOBECHE, PETHCTPUPYEMOE TEPMODJIEKTPUUYESCKUMH IIpeoOpa3oBaTesIMU B IEUH, BHYTPHU
o0pa3lia ¥ Ha €ro MOBEpXHOCTH, Pa3ziIHuue MEXAy IMOKa3aHUSIMU KOTOPBIX HE JODKHO  mpeBbimarts 2°C B
teueHne mocnenanx 10 mmH. B cioydae, ecim TemmeparypHoe paBHOBecHMe He gocTurHyro 3a 30 MuH, TO
HEOOXOIMMO TPONODKUTH HCHBITAHWE 10 MOMEHTa JIOCTIDKEHHS KOHEYHOTO TEeMIIEpaTypHOTO pPaBHOBECHS,
MpoBepsisi TOKa3aHWS TEPMORJIEKTPHUYECKHX TpeoOpas3oBaTenell ¢ HWHTEpBaJOM S5 MuH. [Ipm moCTIDKeHUH
TEMIIepaTypHOTO PABHOBECHS MCIBITAHHWE TPEKPAIIAlOT M0 OKOHYAHHH IOCIEAHEr0 S-MUHYTHOTO HWHTEpBaja;
(UKCHPYIOT TPOIOIDKUTEIHHOCTE HCITBITAHHS.

Ilpumeuanne. VYcraHaBiuBas KPUTEPUH  OLCHKM DPaBHOBECHs, HEOOXOOMMO yYHTHIBATH, YTO  IOKa3aHMs
TEPMO3JIEKTPUUECKOr0 Mpeodpa3oBarelsi, YCTAHOBICHHOTO B CepelnHe 00pasla, BCeraa AOKHBI OBITh HIDKE MOKa3aHHN

TEPMOBJIEKTPHYECKOro peobpa3oBaTelis B IEUH.

4.1.3.5. OOpa3zen W3BIEKAIOT M3 II€YM U IIOCIE €ro OXJXICHUS 10 TeMIIepaTypbl OKPYKAaroIel Cpembl



B3BEUIMBAIOT (C y4E€TOM OTXOOB, KOTOpbIE OTIEIMIMCH OT 00pa3lia M ynajld BHHU3 B IPOLECCE MUCIIBITAHUS HIIH
TIOCJIE €r0 OKOHYAHHMS).

4.1.3.6. VcuipITanuro mojjiexar Bce 5 MOATOTOBICHHBIX 00pa3IoB. B mpoTokone oTpakaroT Bce HaOMIOIeHHS,
KacaroIluecsl TOBEACHNS KaKA0ro 00pasna B MpoLecce NCIBITAaHUH; OTMEYAIOT BCE CIIydal BOCIIAMEHEHHS JUISA
KaX10ro 00pasna u GUKCUPYIOT MX IPOAOIDKUTEIBHOCTS.

BocrniameHeHHe CUMTAlOT YCTOWYMBBIM TIPH HAJTMYUK  TUIAMEHH K [1€YH, BO3HHUKIIEM IIPH TOPEeHNH 00pasia u
nponomkatomemcs 10 ¢ u Gonee.

4.1.4. Oyenxa pezynomamos

4.1.4.1. Brruncmsiror pasHumy (At) MexXITy MakCHMAaJIbHOW W KOHEYHOW TeMIeparypaMd MO IOKa3aHHsSIM
TEPMOIIEKTPHUYECKUX NTPeoOpa3oBaTeiei B eUn, Ha IIOBEPXHOCTH U BHYTPH KaXJ0T0 00pasna.

4.1.4.2. Tlo monmydeHHBIM 3HAYCHUSIM At KaXIOro oOpasiia BEIUHCIAIOT cpemHee apudMeTraeckoe (Atcpew )
N3MEHEHUsI TeMIIepaTyphl B I1€4H, Ha TOBEPXHOCTH M BHYTPH 00pasiia Mo pe3yJbTaTaM UCIIBITaHui 5 00pa3uoB.

4.1.4.3. Ha ocHOBe TaHHBIX I10 OTPEICIICHHUIO IIOTEPH MACCHl KaKIOTO 00pasia (B MPOIEHTHOM OTHOIIEHUH K
NIepBOHAYAIBEHON Macce 00pasiia) BRIYUCISIIOT cpefHee apu(MeTHIecKoe 3HadeHHe IOTepH Macchl 5 00pasIoB.

4.1.4.4. Ha ocHOBe HaHHBIX MO OIPENEICHHUIO MPOJOIDKUTEILHOCTH TOPEHUS KaXI0ro o0pasia BBIYUCISIOT
CPEIHIOI0 apU(PMETHIECKYIO IPOAOIKUTEIBHOCTD TOPEHHMS 110 PE3y/IbTaTaM MCHBITaHHUS 5 00pa3LoB.

4.1.4.5. Matepuan OTHOCST K TPYIIIIE HETOPIOYHX, €CIIH COOMIOCHBI CIICAYIOIINAE YCIOBHUS:

cpenHee apuMeTHUeCKoe H3MEHEHWE TeMIleparypbl B II€4M, Ha IIOBEPXHOCTH W BHYTpU o0pasla He
npesbimaet 50 °C;

cpenHee apu(MeETHYECKOe 3HAYCHHUE MOTEpU Macchl Uil 5 oOpasnoB He mpeBbimaer 50 % OT UX cpeaHero
3HAUCHUSI [IEpPBOHAYAIBHON MACChI ITOCIIE KOHANIIMOHUPOBAHMS;

cpenHee apu(pMETHUECKOE 3HAUCHUE MPOAODKUTEIBHOCTH YCTOHYMBOIO TOPEHHs 5 00pa3LioB HE IPEBBIIIACT
10 c. Pe3ynbraTsl uchbiTaHuii 5 00pa3loB, B KOTOPBIX MPOJOJDKHTEIBHOCTh YCTOMYMBOIO TOPEHHSI COCTABIISET
MeHee 10 ¢, MPUHUMAIOT PaBHBIMHU HYJIIO.

4.1.4.6. YcinoBus M pe3ynbTarThl MCHBITAHUHA PETHCTPUPYIOT B TPOTOKONE, (hopMa KOTOPOro MpUBEAEHa B
MIPUIIOKEHNH 1.

4.1.5. Tpebosanus 6ezonacrocmu

ITpubop ms ompenencHUs! TPYMIBl HETOPIOUMX MAaTEpHAliOB CIIEAYeT yCTaHABIMBATH B BBITSHKHOM MIKaQy.
Pabouee MecTo omeparopa JOIKHO YAOBIETBOPATH TpeOoBaHusiM 3nekTpodesonacHoctr o 'OCT 12.1.019 u
caHuTapHO-THrHeHnIecKkiM TpedoBarmsam o [OCT 12.1.005.

4.2. KocBeHHOE ompeneieHre TPYMIbl TOPIOYECTH Ta30B M JKUIAKOCTEH IO JIPYrHUM OSKCIIEPUMEHTATIBHO
OTIPE/IENICHHBIM TOKa3aTesIM TI0XKap O B3PBIBOOITACHOCTH

4.2.1. I'azwl
[Ipy HaNMYMU KOHIIEHTPAL[MOHHBIX MPEJCTIOB PACHPOCTPAHEHMS IUIAMEHU Ta3 OTHOCST K TOPIOYHM; IPH
OTCYTCTBHHU KOHIICHTPAI[MOHHBIX ~[PENEJOB PACIPOCTPAHCHUSI IUIAMEHH U HAIWYAU TEMIIEPaTyphbl

CaMOBOCIUTAMEHECHHSI Ta3 OTHOCAT K TPYIHOTOPIOYMM; TIPH OTCYTCTBHH KOHIICHTPAIIMOHHBIX IIPEIEIIOB
pacmpocTpaHEeHHs IIAMEHH M TEMITePaTyphl CAaMOBOCIUIAMEHEHHS Ta3 OTHOCAT K HETOPIOYNM.

4.2.2. Kuokocmu

[Ipu HaMMYMK TeMIepaTypsl BOCINIAMEHEHHSI KHUIKOCTh OTHOCST K TOPIOYMM; IPU OTCYTCTBHHU TEMIIEPATYpHI
BOCIUIAMEHEHHUSI W HAJIMYMKM TEeMIepaTypbl CaMOBOCITIAMEHEHHS JKHJIKOCTh OTHOCAT K TpyAHOroptounm. Ilpu
OTCYICTBHM  TEMIIEPATyp  BCHBIINIKA,  BOCIDIAMEHCHHS,  CaMOBOCIUIAMEHCHHS,  TEMIICPAaTypHBIX U
KOHIIEHTPAIL[MOHHBIX IPE/IEIOB PaCIPOCTPaHEHHs ITIaMEHH )KUAKOCTD OTHOCST K IPYIIIE HETOPIOUHX.

4.3. Merox 3KCIEPUMEHTAIBHOTO OINPEACIICHUS] TPYIITBl TPYIHOTOPIOYMX M TOPIOYMX TBEPABIX BELIECTB H
MarepHrajIoB

MeTo NPUMEHSIOT sl OLIEHKH T'OpPIOYECTH HEMETAIIMYECKUX MaTepHajoB, COIACPIKAIIUX B CBOEM COCTaBe
Oonee 3 % Macc. OpraHMYecKHX BewlecTB. MeTol He NPUMEHHM Uil MCIBITaHHS MarepHajoB, MMEIOLIHX
OJTHOCTOPOHHEE OIHE3AIUTHOE WIIM Heroprouee IOKpbITHE. JIJIsi CTPOUTENBHBIX MaTepualioB 3aKIIOUYEHHE O
TpyTIIe TOPIOYECTH AENAI0T 1o pe3ynsraTaM ucnbiTanuii mo CT COB 2437.

4.3.1. Annapamypa

4.3.1.1. ITpubop OTM (uept. 4) COCTONT W3 KEPaMHUYECKONH PEaKIIMOHHON KaMephl MPsIMOYTOIBEHOIN (OpMBI
BBICOTOM (295+2) MM W UMEIOIIEH B CEYCHMH KBagpaT coO CTOpOHOH (88+2) MM, yCTaHOBIEHHON Ha
METaJUIMYECKYIO TIO/ICTaBKY; Ta30BOI TOPEIKH BHyTpeHHNM auamerpoM (7,0+0,1) Mm; MexaHn3Ma BBoja oOpasmna
¢ JepxareineM, (UKCHPYIOLIMM IOJOXKeHHe oOpasia B ILEHTPE PEeaKUMOHHOW KaMepbl; 30HTa C PYKOSTKOM,
YCTaHOBJICHHOTO COOCHO Ha BEPXHIOI0 KPOMKY pPEaKIIMOHHOM KaMephl, 1 CMOTPOBOTO 3epKaja I HaOIIOACHUS 3a
00pa3IoM B peaKIIMOHHON KaMepe.
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1 — ropenka; 2 — peakIIOHHAs Kamepa; 3 — MEXaHU3M BBOja o0pasma; 4 — obOpasers;
5, 6 — nepxarenu obpasia; 7 — 3epKajo; § — TEePMOIEKTPUUECKUH peoOpa3oBaTelb; 9 — 30HT.

Yepr. 4

4.3.1.2. Ansa u3MepeHus TeMIIepaTypsl ra3000pa3HbIX MPOIYKTOB TOPEHHS MCIIONB3YIOT TEPMOIIEKTPUICCKUI
npeobpa3oBarenb JUaMeTpoM 31eKTporoB 0,5 MM, paboumii criaif KOTOPOro pacnoiaraioT B LIEHTPE 30HTa Ha
paccTosiHuM 15 MM OT €ro BepXHEW KPOMKH.

4.3.1.3. Perucrpupyromuii TeMueparypy npudop ¢ nuanazonoM nimepenust ot 0 go 800 °C, kmacc TOYHOCTH
He Hmke 0,5.

4.3.1.4. CexyHIOMEp C MOTPEUTHOCTHIO U3MEPeHUs He Oornee 1 c.

4.3.1.5. Bechl 1abopatopHbEIe ¢ HANOOJBIINM IpeaenoM B3BemuBanus 500 I, MOrPEITHOCTHIO U3MEPEHHS HE
oomee 0,1 1.

4.3.2. [loo2omoeKka K ucnblmaHusim

4.3.2.1. Ins wcnblTaHus rotoBiaT 3 oOpasuma marepuana JumHOM (60+1) mm, Bbicotoi (150+3) MM m
(dakxTryeckoi TomuuHON, HO He Oonmee 30 MM. s CHIMyYUX BEHICCTB TOTOBAT 3 KOP3MHOUYKH IPSIMOYTOJTEHON
dopmel gmuOM (60+1) MM, mmpuuoi (10£1) MM, BbIcOTOM (150+3) MM, B KoTophle momemaroT (90+1) cm?
BerecTBa. KOp3MHOYKM ODKHBI OBITH BBHINOJHEHBI U3 CETKU C pa3MepaMu siueek He Oonee 1,0 MM; Mmarepuan
CETKH—IIPOBOJIOKA M3 JKapoCTOMKoM  crtamu nuamerpom 0,55 mMMm. Marepuansl, ciocoOHBIE MPHU HarpeBaHUU
TUIABUTHCS, TIOMEIIAIOT B MEIIOYKH MPSIMOYTobHOW (hopMsbl JutnHO# (65+1) MM, mmpuHoi (10£1) MM, BBICOTOMH
(160+1) mm. Memouku aenaroT U3 crekinoTkanu tommuHod  0,10—0,15 MM, BBl CIIMBAIOT HETOPIOUUMH
HUTKaMH WM METAITMYECKUMHU CKPEIKaMU.

4.3.2.2. TloxroroBneHHBIE 00pa3Ibl BHIACPKUBAIOT B BEHTIIMPYEMOM CYIIMIIBHOM HIKady IpH TeMIieparype
(60 £5) °C He menee 20 4. 3aTeM OXJIAXKIAIOT 10 TEMIIEPATYPhI OKPY)KAIOIICH Cpe/ibl, He BIHMMAs MX U3 mikada.
JlomyckaeTcs KOHIULIMOHHMPOBaHHE OOpasllOB B COOTBETCTBHM C TPEOOBAaHMSAMHM TEXHHUYECKHX YCIOBHHA Ha
Matepuai.

4.3.2.3. Tlocne KOHOWIMOHHUPOBAHMS OOpa3Ilbl B3BEHIMBAIOT C IMOrpemHocThio He Oomee +0,1 1. Crimydne
BEILIECTBA B3BEUIMBAIOT BMECTE C KOP3MHOYKAMH, a IUIaBAmuecs—c Memoukamu. OOpasibl OZHOTO MaTepuana
(BemecTBa) HE OJDKHBI OTIANYATHCS O Macce Ooree ueM Ha 2 %.

4.3.2.4. BHYTpEHHIOI0 TIOBEPXHOCTh PEAKIIMOHHOW KaMephl Iepel UCIBITAHNEM MOKPHIBAIOT IBYMS CIOSMHA
amomMuHueBod (onpru TomuuHOW He Oonee 0,2 MM, KOTOpYIO IO Mepe IIPOTOpaHUsSl WM 3arpsi3HEHHS
MIPOAYKTaMH TOPSHUS 3aMEHSIOT Ha HOBYIO.

4.3.2.5. IlpuromHOCTs YCTAaHOBKH K paboTe MPOBEPSIOT IO CTaHAAPTHOMY 00pa3lly — JpeBecHHe ITyOOKOH
MIPOITUTKH, TTOTEPS MacChl KOTOPOTO MOCIIE UCIIBITAHMUS IOJDKHA cocTaBiATh (20,6+1,4) %. CranmapTHBIe 00pa3ubl
nsroraBiuBaroT cornacHo ['OCT 16363 (1. 2).

4.3.3. IIposedenue ucnvimarutii



4.3.3.1. O06pa3zer UccaeaIyeMOro Marepuaia 3aKpeIuIioT B IeprKaTelie M MPH MMOMOIIH I1a0jioHa MPOBEPSIOT
MIOJIOKEHHE 00pa3iia OTHOCHTENBHO €r0 BEPTHKAIBHON OCH.

4.3.3.2. BxirouaroT mpuOop AN PETHCTPALMU TeMIIEPaTyphl, 3a)KUTAIOT Ta30BYIO TOPENKY M PEryIHPYIOT
pacxorn rasa Tak, 4ToOBl KOHTPOJMpYyeMas B TEUEHHE 3 MHH TEMIIEpaTypa ra3000pa3HbIX IPOLYKTOB TOPEHUS
cocrasysiia (200+5) °C.

4.3.3.3. [lepxarens ¢ 00pa3ioM BBOIAT B KaMepy 3a BpeMs He Oojee 5 ¢ 1 ucIbBIThBaloT B Teuenue (300+2) ¢
WIN O JOCTI)KCHUSI MAaKCHMAJIbHON TeMIepaTypbl OTXOSIIIMX Ta3000pa3HBIX MPOAYKTOB TOPEHUSI MaTepHaia,
TIPU 3TOM PETUCTPUPYIOT BPEMSI €€ JOCTIKEHHUSI.

Ecmm mpu wcmpITaHWKM MakCHMalbHas Temreparypa He mnpeBbimaeTr 260 °C, TO TpOIOIDKHUTEIHHOCTH
ucnbiTanus coctapisier (300+2) c. Ilocme dero ropenky BbIKIOUaroT. OOpasen BBIACPKUBAIOT B Kamepe 0
TIOJTHOTO OCTHIBaHMS (KOMHATHOH TemIieparypsl). OCTBIBIINIT 0Opa3el] H3BIEKatOT N3 KaMepPhl U B3BEIIMBAIOT.

Ecnu nipu ucrnisiTanny MakcuManbHasi TeMreparypa npesbicnia 260 °C, To MpoIoDKUTEIbHOCTh UCTIBITAHMS
oTpenessieTcsl BpeMEHEM JIOCTHIKEHUSI MaKCUMAIBHON TeMIepaTypbl. [0penKy BBIKIIIOYAOT, 00pa3er] N3BIEKaloT
13 KaMephbl U 110CJIe OCTHIBAHUS B3BELIIMBAIOT.

4.3.3.4. Tlocne momyuyenust AaHHbIX N0 1. 4.3.3.3 mpoOBOAAT [1Ba aHAJOTHMYHBIX HCIBITAHUA C HOBBIMHU
o0Opasiamu.

4.3.3.5. Tlocie KaXIOro MCHBITAaHUS HEOOXOAMMO OYMCTHTH OT CaXH paboumii crail TepMO3JIEKTPHYECKOro
npeoOpazoBareds.

4.3.4. Oyenka pe3ynomamos

4.3.4.1. MakcuMasbHOE ITPpUPALICHAE TeMIIEPATYPhI (Atmax) BEIUUCIIAIOT 110 hopMyIIe

Atmax= tmax — to, )
rae tmax — MaKCHMallbHasl TeMIleparypa ra3o00pa3HbIX MPOIYKTOB FOPEHHUS HCCIIEAyeMOro MaTtepHara,
OC’
to — HadvanbHas TeMIepaTrypa ucnblTanus, pasHas 200°C.
4.3.4.2. Tlotepro Maccel 00pasia (Am) B mpoOLEHTaX BBIYUCIISIOT 1O (hopmyIie
Am =" 00, @)
m

H
rae m, — Macca o0pasia 0 UCIIbITaHuUs, T
my — Macca o0pasiia Moclie UCTIBITaHus, T.

4.3.4.3. [lo 3HaYCHNUIO MAKCHMAJIbHOTO HPUPAIICHUS TeMIeparypsl Atm. M HOTepe Macchl Am Marepuaibl
KJIaCCUDUIUPYIOT:

TPYIHOTOPIOUNE — Atmax < 60°C 1 Am <60%;

ropiourie  — Atpmax = 60°C mtm Am = 60 %.

Toproune mMaTepuassl MOAPA3IEIAIOT B 3aBUCUMOCTH OT BPEMEHH (T) JOCTHKEHHS tmax HA!

TPYAHOBOCIUIaMEHsIEMBIE T > 4 MUH;

cpenHeii BocrutamensieMoctd — 0,5 < T < 4 MuH;

JIerkoBocIiameHsemple — T < 0,5 MuH.

[Ipn knaccudukanmu MaTepualioB, NMPONMHUTAHHBIX HETOPIOYMMHU COCTaBaMU WJIM C HAHECCHHBIMH Ha HHUX
OTHE3ALIUTHBIMU OKPBITUAMHU, UCHOJIB3YIOT TOJBKO MOKA3aTeNb Atpax.

4.3.4.4. Ecnu mo pe3yibTaTaM HCIBITAHUHA TpeX OOpa3IioB B OJHOM M3 HHUX OyET MPEBBINICHO JIIO00C U3
KJIacCU()MKALMOHHBIX 3HAUYCHW B YCTaHABIMBAEMOW TIpYIIE TOPIOYECTH, TO IIPOBOAST JOIOJHUTENBHBIE
UCIIBITAaHUSI Ha Tpex oOpasuax. Ecian B JIOMONHUTENBHBIX UCHBITAHUSAX OyIeT TNPEBBINICHO OIHO U3
KJacCU(UKAIMOHHBIX 3HAYCHHI, TO MaTepHajl OTHOCAT K Ovkaiiieit (0osiee OmacHoOi) 10 rOPrOYeCTH TPYIIIE.

4.3.4.5. YcinoBus M pe3ylbTarThl MCHBITAHUHA PETHCTPUPYIOT B MPOTOKONE, (hopMa KOTOPOro NpUBEACHa B
MpUIIOKEHNH 1.

4.3.5. Tpebosanus 6ezonacnocmu

[Tpudop OTM ycraHaBIHMBaIOT B BBITSDKHOM InKady, B CBOOOJHOM MPOEME KOTOPOIO CKOPOCTH JIBHIKEHUSI
Bo3myxa He Oomee 1,5 m-c’'. PaGouee MecTo omeparopa JOIDKHO YHOBIETBOPATH CAHHTAPHO-THTHEHHIECKHM
tpeboBanusam mo 'OCT 12.1.005.

4.4. Metoq SKCIIEpUMEHTAIBHOTO OIIPEeICHUS TEMIIePaTyphl BCIBIIIKH KUAKOCTEH B 3aKPBHITOM THIIIE

Meron peanusyeTcs B quama3oHe Temmeparyp oT MuHyc 15 mo 360 °C u He mMpUMEHHM ISl MCIIBITAHUS
TTOMMEPHU3YIOMINXCS TIPH HATPEBaHUH, THIPOIU3YIOMINXCS H OBICTPO OKHUCIISIONIIXCS YKAIKOCTEH.

4.4.1. Annapamypa

[Ipubop ans ompeneneHus TeMIIEpPaTyphl BCIBIIIKH B 3aKPHITOM THIJIC JIOJDKCH BKIIFOYATh B ceOs CIICAYyIOIIHe
AIIEMEHTEHI.

4.4.1.1. Turems (uept. 5) BeicoTor (55,9+0,1) MM, BHyTpeHHUM amaMeTpoM 50,8 MM, BBHIITOTHEHHBIH W3
KOPPO3MOHHOCTOMKOTO MeTalljla, UMeeT yKa3zaTelb YPOBHS 3allONHEHHs Ha riryomHe 21,8 MM OT BepXHEro kpas
turs. Turenp cHaOXeH XOpOIIO ITPUTHAHHOW KPBINIKOH C MEIIAIKOH, OTKPBIBAIOIICHCS 3aclIOHKOH H
3aKUTAIOMIEH TOpenKkoi. VICTOYHMKOM IUIaMEHH B TOpENIKe MOXET OBITh JIF00OH Troprounii ra3 (JormyckaerTcs
UCIIOJNB30BAaHNE PYTHX UCTOYHUKOB IIAMEHH, YIIOBJIETBOPSIOINX TpeOOBaHMSM 1. 4.4.2.4).

4.4.1.2. Bo3aymHas 6aHs A1 HATPEBAHUS THIIIS C UCCIISAYEMOH KHIIKOCTBIO.

HpnMeanne. HaneBaHI/Ie TADIISL C BSI3KUH JKUIKOCTBIO THIIA JIAKOB, KPAcCOK, 3MaJIeI71, He(i)T;[HI)IX U aHaJIOTMYHBIX



IPOIYKTOB (Jlajieeé — JIaKOB) MOXKHO IIPOBOJUTH B JKHUIKOCTHOM OaHe IOCTaTOYHOW TEIUIOEMKOCTH, IO3BOJISIOIIEH
peryanpoBaTh CKOPOCTh HAarpeBa B 3aJaHHOM pekuMe. JlomyckaeTcs HCIONB30BaTh aBTOMATHUYECKUE ammapaThl JUls
OIIpEe/IeNICHNsT TEMIIEPaTyphbl BCIBIIIKH, KOTOPBIE IO3BOIAET KOHOMMTBH BpEMs SKCIEPHMEHTA, HCIIONb30BaTh MEHBIINE
KOJIM4YecTBa MPpoO M 007afaroT IPYyrMMM XapaKTepUCTHKAMHM, OMpaBBIBAIOIIMMK HMX NpHMeHeHue. IIpu ucmons3oBaHUM
aBTOMATHYECKHX alapaToB HEOOXOAMMO CTPOTO COOMIONaTh BCE HHCTPYKI[MH H3TOTOBUTEIS.

B criopHBIX ciTydasx TeMIepaTypy BCIIBIIIKH CIEAYeT ONPEASNIATh BPYIHYIO.

ET%

Ve

o
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"

1 — 3axuraromas ropesika: 2 — 3acjJOHKa; 3 — TePMOMETP: 4 — NPYXUHHBIN MEXaHU3M;
5—xKpbliKa; 6—Memanka; 7—Tureib; 8§ — MTHPT-QUKCATOP KPBIILKU

Yepr. 5

4.4.1.3. Tepmomerpst TunioB TH 1—1, TH 1—2, TH-6 mo 'OCT 400 ¢ nencauem mmkansl He 6onee 1 °C wiun
JIpyrue U3MEPUTENN TEMIIEPATyphI C IOTPEIIHOCTHIO He OoJiee YKa3aHHOM.

4.4.1.4. CexyHaoMep ¢ MOTPEUTHOCTHIO He Gosiee | ¢ 11 KOHTPOJISE CKOPOCTH HarpeBaHUs KHUIKOCTH.

4.4.2. Iloozomoska K ucnblmaHusm

4.4.2.1. YcraHaBIMBalOT COOTBETCTBHUE UCCIIETYEMOH KUAKOCTH MACTIOPTHBIM JaHHBIM.

4.4.2.2. OOpa3er| KMIKOCTH, UMEIOIIEH TemIieparypy BCIbIKH Hibke 50 °C, 0oXJaIaroT J0 TeMIleparyphl,
KoTopas He MeHee yeM Ha. 17 °C Huke mpennonaraeMoil Temreparypsl BCIbIIki. OOpasiibl BI3KUX KUIKOCTEH
repe]] UCIIBITAHUEM HarpeBaroT 0 JOCTATOYHOM TEKy4eCTH.

4.4.2.3. HccnenyeMyro XHIKOCTh HAJHBAIOT B YUCTBIM CyXOW THUTENb. IO METKH, HE JOIyCKas CMadMBaHUI
CTCHOK THUTIJIA BBILIC yKaSaHHOfI MCTKH.

4.4.2.4. Turens 3aKpbIBAlOT KPBIIIKOM M YCTAHABJIMBAIOT B HArpeBaTEIbHYIO 0aHIO, BCTABISIOT TEPMOMETP H
32)KUTaIOT TOPEJIKY, PETYIHPYs IUIaMsl Tak, 4TOObI OHO UMeNo GopMy miapa auamerpom (4,0+0,5) Mm.

IMpumeuanne. TemmepaTypy >KHAKOCTHOH OaHM IIpU OIpENENCHUH TEMIIEPaTyphbl BCIBIIIKH JIAKOB YCTaHABIMBAIOT
npuMepHo Ha 5 °C HIKe Tpe/rnoIaraeMoil TeMIepaTypsl BCIBIIIKH.

4.4.2.5. TlpurogHocTs amnmapara K padoTe MpOBEpSIOT 1Mo craHgapTHeIM obpasuam ['CO 4088—87—4092—
87, 3HaueHNE TEMIIEPATyphl BCIBIIIKH KOTOPBIX PHUBEACHBI B Ta0I. 4.

Tabmuma 4
Wupexc 1 HOMep cTaHIApTHOTO Temmnepatypa Benbimky, °C | AGCONMIOTHAS MTOTpemHocTh, °C
obpasia
T3T—1—1 16 1
T3T—2—1 35 1
T3T—3—1 53 1
T3T—4—1 70 1
T3T—5—1 119 2

4.4.3. IIposedenue ucnvimanuii
4.4.3.1. BKIHOYarOT MEPEMEINMBAIOIIEE YCTPOHCTBO, 0OeCTIeunBas JacToTy Bpamenus ot 1,5 mo 2,0 ¢ IIpu



HCTIBITAHUH JIAKOB OTPAaHMYCHUI Ha YaCTOTY BPAILCHUS MEUIATKH HE BBOIAT.

4.4.3.2. Brimodaror o0orpeB mprOopa M HarpeBaroT HCCIEAYyeMYIO JKHIKOCTH CO CKOpOCThi0 5—6 °C/MuH.
[Ipu ucBITaHUH JTAaKOB CKOPOCTH HAarpeBaHUs JOJDKHA cocTaBiaTh He 6onee 1 °C 3a 3 muH. [Ipu. ucnons3oBaHUN
KHUIKOCTHOHW OaHM HAarpeBaHWE BEAYT C TAKOH CKOPOCTHIO, YTOOB! pa3HHIIA MEXIY TEMIIepaTypaMH KXHIKOCTH B
0aHe ¥ nccieyeMoro oopasia B 3aKpBITOM TUIJIE He peBbimana 2°C.

4.4.3.3. VcnpiTaHue Ha BCIBIIKY HAYMHAIOT MPOBOAUTH IPH TOCTIDKEHUH TeMIreparypsl oOpasma Ha 17 °C
HIDKE TIPEIIOoNaraeMoi TEMIIEPATyphl BCIBIIIKA U OBTOPSIOT dyepe3 Kaxkaplid | °C IMOBBIMIEHUs TEMIIEPATyPBhI AT
JKUAKOCTeH ¢ Temreparypoil Bembliku 10 104 °C u yepe3 kaxable 2°C — Uil )KUAKOCTEH C TEMIEPATypoil
Bembimky 6onee 104°C.

HcnpiTanne Ha BCHBIIKY JUIS JIAKOB HAYMHAIOT NMPOBOIMTH 3a 5 °C 10 mpearnonaraeéMoid TeMIepaTypsl
BCIBIIIKH U TIOBTOPSIOT depe3 Kaxabie 0,5 °C MoBBIIICHHS TEMITEPATYPHI.

443.4. B MOMEHT HCHBITAHHS Ha BCIBIIIKY IE€PEMEIINBAaHUE MpeKpamaroT. [[oBOpoToM NpyKUHHOTO
MEXaHH3Ma OTKPBHIBAIOT 3aCIOHKY Ha KPBIIIKE M OIYCKAIOT IUIaMsl TOPENKH BHYTph THIN 3a Bpems 0,5 c,
OCTaBJISIOT TOPENIKY B HIDKHEM IIOJIOKEHMM | ¢ M OBICTPO BO3BpamIaloT B MCXOAHOE mojoxeHue. Cnemsar 3a
IUTAMEHEM IIPY OTKPHIBAHUU M 3aKPBIBAHUH 3aCJIOHKH.

4.4.3.5. 3a Temmeparypy BCHBIIIKH NPUHUMAIOT NOKa3aHUs TEPMOMETPa B MOMEHT IIOSIBIICHHUS IIEPBOTO
IUTAMEHH HaJl TIOBEPXHOCTHIO JKUIKOCTH. BCIIBIIIKY 1MapoB McciieyeMoi JKHIKOCTH HaJl TOBEPXHOCTHIO KPBIIKA
TUTJIA HE YYUTHIBAIOT. MchblTaHMe Ha BCHOBIIKY (B ClIydae €€ OTCYTCTBHSI) HMpEKpalaroT MpU JOCTHXKEHUU
TEMITepaTypbl KUTIEHHS UCCIICyEMOH KUIKOCTH. .

4.4.3.6. Ecnu nmiaMsi TOpeNIKM IOraciio B MOMEHT OTKPBIBAHUS KPBIIIKH, PE3yIbTaT 3TOTO ONpeneeHUs] He
YUHUTBIBAIOT.

4.4.3.7. Ecnu UCIBITAaHUIO TIOIBEPIaioOT >KUIAKOCTh C HEM3BECTHON TEMIIEpaTypoil BCIIBIIIKH, TO IPOBOSIT
npeaBapuTenbHoe onpeAenenue mno nmn. 4.4.2.3—4.4.3.6. DTOT pe3ylbTaT HE YUUTHIBAIOT, €CJIM PACXOXKICHHE
MEXy IpeIBApUTENBHBIM U TIOCJIEIYIOMINM HCIBITAHUEM IPEBBIIIAET BETUUNHY, YKa3aHHYIO B 1. 4.4.4.2.

HpnMeanne. HJ’IS{ JIaKOB, CoACpIKAIUX JIETYyUNE€ KOMIIOHCHThI, 0611_[66 BpEMs UCHBbITAHUS HE NOJDKHO ITPEBLIIIATH 1 u.

4.4.4. Oyenka pe3ytomamos
4.4.4.1. 3a TeMrepaTypy BCIBIIIKH UCCIEAYEMOI )XKUIKOCTH IPUHIMAIOT CpefHee apru(pMeTHIecKoe 3HaUYCHNE
TeMIepaTyp BCIBIIIKH, IIOTyYeHHBIX Ha IBYX 00pa3liax IPpH MCIbITaHUH JIAKOB U Ha 3 o0pasLax .[IpH UCTIBITAHUN
IPYrHX KUJAKOCTEH, ¢ IOMpaBKol Ha arMocgepHoe napienue. [lompaBky (At) Ha atMocdepHoe naneHue B °C
BBIUHUCIISIOT 110 (hopmyIIe
At=0,27(101,3 - pa), 3)

e Pa - atMocdepHoe aasienue, klla.
4.4.4.2. CXomuMOCTh U BOCHPOU3BOIMMOCTD METOja HE JIOJDKHA MIPEBBIIATh 3HAUYCHNH, YKa3aHHBIX B Ta0I. 5.

Tabmmma 5
°C
BemectBo Temneparypa JlonyckaeMble pacXOKICHHS
BCIBIIIKH CXOIUMOCTh BOCIIPOH3BOIUMOCTh
XVWMUYECKUE OpTaHWYeCKHe BEHIECTBA B Ho 104 2,0 3,5
HeTerpoayKThI Cs. 104 5,5 8,0
Jlaku, Kpackd, SMald H aHAJOTHYHBIC
TPOIYKTHI — 2,0 3,0

4.4.4.3. YcinoBus M pe3ylbTarthl MCHBITAHUNA PETHCTPUPYIOT B MPOTOKONE, (hopMa KOTOPOro HpuBEAcHa B
MIPUIOKEHNH 1.

4.4.5. Tpebosanus 6ezonacnocmu

[Tpubop i ompeneneHUs TEMIEPATypbl BCIBIIKK CIEAyeT YCTaHABIMBaTh B BBITSHKHOM mikady. PabGouee
MECTO OTepaTopa ODKHO YIOBIETBOPATH TpeboBaHMAM anekTpobezomacHocTr mo ['OCT 12.1.019 u canurapHo-
rurueHngeckuM TpedoBarmsM o [OCT 12.1.005.

4.5. Metop SKCIIEpUMEHTAIBHOTO ONPEETICHHS TEMIIEPATYPHI BCIBIIIKH KHIKOCTEH B OTKPHITOM THITIE

Meron peanusyercss B AMamna3oHe Temimeparyp or MuHyc 15 no 360 °C u He mpUMEHHMM Ul HCIBITAHUS
MOJIMMEPU3YIONUXCS TPY HArPEBaHUM, THAPOIU3YIOIIMXCS U OBICTPO OKUCIIAIOMINXCS XKUAKOCTEH.

4.5.1. Annapamypa

[Mpubop nust ompeneneHus: TeMIepaTypbl BCIBIIKA B OTKPHITOM THIJIE BKIIOYAaeT B CeOS CIEMYIOIIHE
JNIEMEHTBHI.

4.5.1.1. Turenp ¢ BHYTPCHHHM yKa3aTelleM YpOBHSA 3aloONHEHUs (4epT. ©6), BEHINONHCHHBIA W3
KOPPO3MOHHOCTOMKOr0 MaTrepuana.
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Yepr. 6
4.5.1.2. YcrpoHcTBO 1U1st HarpeBaHUs TUIIIS, 0OecIieunBaroliee CKOpOCTh HarpeBanus 10 17°C/MuH.

ITpumeuanne. Jomyckaercs ucrons3oBanue npudopa TB ¢ dapdopossiv Trriaem Huskoit ¢popmsr Ne 5 mo T'OCT 9147
WM aHAJIOTHMYHBIM €My METAaJUIMYecKuM (4epT. 7), a Takke aBTOMATHYECKUX amlapaToB Ui OMPENENICHUS TeMIEpaTyphl
BCIIBIIIKY, KOTOPBIE MO3BOJITIOT 3KOHOMHTH BpPEMSI HCIBITAHUM, HCIIONB30BaTh MEHBIIHE KOIMUYECTBA MPOO M 00IamaroT
JIPYTUMH XapaKTEePUCTHUKAMHM, ONpPABABIBAIONIMM HX NpHMeHeHHe. [Iph MCHonb30BaHMHM aBTOMAaTHYECKHUX IMPUOOPOB AN
HCIIBITAHUH HEOOXOIMMO CTPOTO COOMIOAATh BCE MHCTPYKIUH M3TOTOBUTEIIS.

B criopHBIX ciTydasix TeMIepaTypy BCIIBIIIKH CIEAYeT ONPEAENIATh BPYUHYIO.

4.5.1.3. Tepmomerps! tina TH-2 u TUH-3 mo TOCT 400 c nenennem mkans! He Oonee 1°C wmm apyrue
U3MEPUTEH TEMIIEPATYPBI C IOTPEIIHOCTBIO HE Ooee yKa3aHHOM.
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| — marpeBaTenbHAsI BaHHA; 2 — KOJBIO U3 TApOHUTA; 3 — (ap(OpOBEIA THUTENH;
4 — TepMoOMeTp; 5 — JiepKaTeslb TepMOMeTpa: 6 — IITaTUB: 7 — IOACTABKA JUISl TOPEIIKY;
8 — rasoBas ropenka: 9 — HarpeBaTeIbHOE YCTPOHUCTBO; 10 — acOecToBast MpoOKIIaaKa
Yepr. 7

4.5.1.4. CexyH10Mep C MOTPEIIHOCTHIO He Oosiee 1 ¢ 111 KOHTPOJISt CKOPOCTH HAarpeBaHMsl KUJIKOCTH.

4.5.1.5. TpexcrBopuarslii 3kpaH ¢ MUpHUHONH cTBOpKU 460 MM U BbicoTOM 610 MM IS 3alUTHI TUIVA OT
MIOTOKOB BO3yXa.

4.5.1.6. I'a3oBas ropeika, UMeromas miamMs B ¢popme mapa auamerpom (4,0+0,5) mMm.



4,5.2. Iloocomosxa K uCnbimaHusIm

4.5.2.1. YcraHaBIMBAIOT COOTBETCTBHUE UCCIIEIYEMOH KUAKOCTH MACIIOPTHBIM JaHHBIM.

4.5.2.2. O6pazerr KHUIKOCTH, UMEIOIICH TEMIIepaTypy BCIBIIIKH HIKE 79 °C, OXJIaXIArT 10 TeMIIEPaTyphl,
kotopass Ha 28 °C MeHBIIE TpeAnoNaracMol TeMIepaTypsl BCHBIIKA. OOpasibsl BI3KHX IKHIKOCTEH
MIpeABAapUTEIHFHO HATPEeBAOT J0 JOCTATOYHON TEKydecTH, HO He Oojee deM 10 TeMmIeparypsl, kKoropas Ha 5°C
HIDKE TPEATONAracMoi TeMITEPaTyphbl BCIBIIIKH.

4.5.2.3. [lpubop ycTaHABIMBAIOT Ha POBHOH YCTOWYHMBOW TOBEPXHOCTH B TAKOM MECTE, TA€ HET 3aMETHOTO
JIBIDKEHHSI BO3[yXa M CBET HACTOJBKO 3aTEMHEH, YTO BCIIBIIIKA XOPOIIO BU/IHA.

[pumeuyanne. Pe3ynsTaTsl HCOBITAHNH, MPOBEACHHBIX B Ja0OpaTOpUH MOX TATOH WIM B APYrOM MeECTe, IZIe UMEeTCs
BBITSDKKA, HE BIOJTHE HAJCXKHBI.

4.5.2.4. UccneayeMyio KHJIKOCTh HAJMBAIOT B YUCTBIA CyXOM THUTeNlb JO METKH, HE JOMYCKas CMauMBaHUS
CTEHOK THUTJIS BBIIIE YKa3aHHON METKH.

[Mpumeuanne. Ipn ncnons3oBanny npudopa TB mccneqyeMyro KHIKOCTh HAIUBAIOT [0 YPOBHS Ha 12 MM HIDKe Kpas
THUIJIS.

4.5.2.5. Turens ycTaHaBIMBAIOT Ha HArpeBaTeJIbHYIO IUIACTHHY amiapara JJIs ONpeAeieHHs TeMIepaTyphl
BCIIBIIIKK M BOCIUIAMEHEHHUSI B OTKPBITOM THIJIC; B THUIENb OIYCKAIOT TEPMOMETP HAa PacCTOSHWM 6 MM OT JHa,
MIOMEIast €T0 B TOUKE, JISKAIlled MocepenHe MEXKy LIEHTPOM M CTEHKOH TUIJIA. 3aKUTaroT ra30BYIO TOPEIIKY.

4.5.2.6. IlpuromHoCTh ammapara K paboTe mpoBepsroT mo crangapTHeM obpasmam ['CO 4407—89—4409—
89, 3HaYeHNe TeMITepaTyphl BCIBIIIKHA KOTOPHIX MTPUBEIEHEI B Ta0I. 6.

Tabmuma 6
°C
Wupexc n HOMep CTaHJapTHOTO 0Opasma Temmneparypa BCOBIIIKU AGCONIOTHAS TOTPENTHOCTD
TOT—1—1 74 3
TOT—2—1 103 3
TOT—3—1 126 3

4.5.3. IIposedenue ucnvimarui

4.5.3.1. Bxumouator oborpeB mnpubopa. Ilpum ucnbiTaHuM >KUAKOCTEH C NpearojaraeMoi TeMIepaTypoi
BenblkK Bbime 79 °C ckopocTh HarpeBanust qoibkHa ObiTh 14—17°C/muH. 3a 56 °C no npenmosaraemoit
TEMITepaTypbl BCIIBIIIKM HarpeBaHWE YMEHBIIAIOT HACTOJIBKO, YTOOBI CKOPOCTH IOBBILICHUSI TEMIEPaTyphl 3a
nocnenaue 28 °C mo TemrepaTypsl BCIBIIKH Obl1a paBHa 5—6 °C/MuH.

IIpu ucnpITaHUM KUAKOCTEH € MpeInoaaraeMoi TeMieparypoil BCIbIIKY Hibke 79 °C cKOpOCTh MOBBILICHUS
TEeMIIepaTyphl JOJDKHA COCTABIATh 5—6 °C/MHUH.

IIpumeuyanue. [Ipy ucnpITaHNM BSI3KUX KUIKOCTEH THUIA JakoB HarpeaHue 3a 5 °C 1o mpeanoiaraeMoil TeMiepaTypbl
BCIIBIIIKYU CIIEAYeT MPOBOAUTH co ckopocThio 1 °C 3a 3 MuH.

4.5.3.2. WcnpiTanre Ha BCIBIINIKY HAYMHAIOT TIPU JOCTIKEHUH TeMIiepatypsl obpasma Ha 28 °C (5 °C mna
JIAaKOB) HIDKE MPEAIIoiaraeMoi TeMIIepaTyphl BCIBIIIKH W HOBTOPSIOT uepe3 kKaxasle 2°C (1°C mms makoB)
MIOBBILIEHHS TeMIepaTypsl. Ilepex ucnpITaHNeM JTaKOB Ha BCIBIIIKY HEPEMEIINBAOT oOpaselr] B TeueHne 3—4 ¢
TIpY TIOMOIIY CTEKJISTHHOW MaJIOYKH, TIOTPpYKast ee Ha IyonHy 12—15 MM. 3aTeM nanodky BEIHUMAIOT U IIPOBOIST
UCTIBITAaHUS HA BCIIBIIIKY.

4.5.3.3. Ilpu MCIIBITAHUM Ha BCHBIIIKY IUTAMSI Ta30BOH TOPENKU IPOBOASIT NPH PAaBHOMEPHOM HENPEPHIBHOM
JIBIDKEHHH OT OIHOM CTOPOHBI THIJIS JIO JPYTOH B TOPM30HTAJBHOW IJIOCKOCTH HE Oojiee 4YeM Ha 2 MM BBIIIE
BEPXHEro Kpas TUIVII M TOJBKO B OIHOM HampaBieHWH. Kaxnelii mocnemyromuii pas ruiamst HepeMemanT B
IIPOTHBOIIONIOKHOM HaIpaBJIeHHH, 3aTPauyiBasl Ha €ro nepeMelieHre mpumMepHo 1 c.

4.53.4. 3a TeMmepaTypy BCOBIIIKM B OTKPBITOM THUIVIE IPHHUMAIOT TEMIIEPATYpY, I[OKa3bIBAEMYIO
TEPMOMETPOM TIPH TOSBICHUM IUIAMEHH HaJ YacThlO MJIM HaJl BCEH MOBEPXHOCTHIO JKUJIKOCTH. BeHbIIKY He
CJIEIYeT IIyTaTh C TOXy0OBATBIM OPEOJIOM, HHOT/IA OKPYKAIOIINM HCIIBITATeIILHOE TIIaMsI.

4.53.5. Eciau WHCHOBITBIBAIOT >KUAKOCTH C HEU3BECTHOM TeMIepaTypoid BCHBIIIKH, TO MPOBOAAT
MpeABapUTEIILHOE ONpeecHue o . 4.5.2.4—4.5.3,4, narpepas Ipu 3ToM 00pasell ¢ TOCTOSHHOW CKOPOCTBIO 5
—6 °C/muH.

4.5.3.6. B ciy4ae OTCYTCTBHSI TEMIIEPaTyphl BCHBIIKHK (P HWCIBITAHUM WHIMBHAYAILHOH YKHUIKOCTH)
HarpeBaHue U UCIbITaHKHe 00paslia MPEKPAIIAlOT IPU JOCTHKEHUH TeMIIEPaTypbl KUIIEHHUSI.

IMpumeuanue. TIpyu UCHIBITAHUM CMECEH, COACPIKAIIMX JICTKOKUITAIIME HETOPIOYHE M TPYJHOTOPHOYHE KOMIIOHEHTHI,
HarpeBaHHe BEIyT 0 BBIKMIIAHHS HA3BaHHBIX KOMIIOHEHTOB. OCOOCHHOCTH MpPOBEICHHS TaKOr0 HCHBITAHHS OTMEYAIOT B
HPOTOKOJIE.

4.5.4. Oyenka pe3ytomamos
4.5.4.1. 3a TeMneparypy BCHBIIIKHA HCCIIEIYeMON KIIKOCTH IPUHUMAIOT CpeAHee apuPMETHISCKOe 3HAUCHUH



TEMIIepaTypbl BCIIBILIKH, MOIYYEHHBIX Ha 3 o0pa3siax ¢ MmornpaBkoil Ha aTMOC(EPHOE JaBlICHNE, PACCUUTHIBAEMOIT
o ¢opmyie (3).

4.5.4.2. CXomqMMOCTh METO/Ia TIPH JIOBEPUTENLHOM BeposATHOCTH 95 % He mommkHa mpeBbimarh 8°C.

4.5.4.3. Bocripon3BOAXMOCTb METO/Ia P JIOBEPUTENBHOI BeposTHOCTH 95 % He momkHa npesbimars 16 °C.

4.5.4.4. YcnoBus W pe3yAabTaThl HCIBITAHUA PETHCTPUPYIOT B IPOTOKONE, GopMa KOTOPOTO IMpHBEICHA B
MIPWIOKEHUH 1.

4.5.5. Tpebosanus besonacrocmu

[Tpubop I ompeneneHus TeMIEPaTypbl BCIBIMIKK CIEOyeT YCTaHABIMBAaTh B BBITSHKHOM mikady. PabGouee
MECTO OTIepaTopa ODKHO YIOBIETBOPATH TpeboBaHMAM dnekTpodeszomacHocTr o ['OCT 12.1.019 u canurapHo-
rurneHnIeckuM TpedoBanusiM o 'OCT 12.1.005.

4.6. MeTon 3KCIIEpUMEHTAIBHOTO OIPEeTICHHUsI TEMIIEPATyphl BOCIUIAMEHEHHUS JKUIKOCTEH

Meron peanusyloT B Auana3zoHe Temieparyp oT MuHyc 15 no 360 °C u He NpUMEHSIOT IJi HUCIBITaHUS
TIOJIMMEPU3YIOIUXCS ITPY HarPEBaHWUM, THPOIU3YIOMMXCS U OBICTPO OKUCIIAIOIINXCS XKUAKOCTEH.

4.6.1. Annapamypa

Temmeparypy BOCIDIAMCHEHHS OIpENEISIIOT B NMPUOOpax, NMPUMEHSEMBIX ISl ONPENCICHHS TEeMITepaTyphl
BCIIBIIIKK B OTKPBITOM THIVIE (CM. 1. 4.5.1).

4.6.2. Iloocomosxka k ucnvimanusm (cM. 1. 4.5.2).

4.6.3. IIposedenue ucnvimarnui

4.6.3.1. Mertox ompeneneHust TeMIepaTypbl BOCIUIAMEHEHUS MOXKET CYIIEeCTBOBAaTh KAK CaMOCTOSTEIbHBIN
METOJl MJIH OCYIIECTBIATHCS OXHOBPEMEHHO C TEMIIepaTypoil BCIBIIIKK Ha ToM ke oOpasue. ITocie momydenus
BCIIBIIIKK cortacHo M. 4.5.3.4 o0pa3eln MpojoIDKaloT HarpeBarbh B TOM K€ PEXHME, YTO W TP OIpeleSIeHHH
TEeMIlepaTypbl BCHBIIKK. MchpiTaHHe Ha BOCIUIAMEHEHHE NPOBOAAT uepe3 Kaxasle 2 °C  MOBBIICHHS
TEMIIEPaTyphl.

4.6.3.2. 3a TemrepaTypy BOCIDIAMEHEHHS IPUHUMAIOT TEMIIEPATypy UCTIBITAHHS, IPH KOTOPOH 00pa3yromuecs
HaJl TIOBEPXHOCTBIO JKUKOCTH Mapbl BOCILIAMEHSIIOTCS OT IUIAMEHH I'a30BOM TOPESIKU U TPOJIOIDKAIOT TOPETh He
MEHee 5 ¢ IOCIE €ro yaaleHus.

4.6.4. Oyenka pe3ytbmamos

4.6.4.1. 3a TemrepaTypy BOCIUIAMEHEHHS HCCIEOyeMOH >KUAKOCTH MPUHIMAIOT CpemHee aphupMeTHIecKoe
3HAUEHUH TeMIeparypbl BOCIUIAMEHEHHMsS, IONY4YEHHBIX Ha Tpex oOpaslax ¢ IOMNpaBKOM Ha arMocgepHoe
JTaBIICHHE, BRIYHUCIsIEMOM 110 opmyite (3).

4.6.4.2. CxomuMoCTh METO/IA TIPH TOBEPUTEIBHON BEpOSITHOCTH 95 % He noymkHa mpessimats 8 °C.

4.6.4.3. Bocnpon3BoAUMOCTb METOAA IIPU TOBEPUTENBHON BEPOATHOCTU 95 % He momkHa npesbimars 16 °C.

4.6.4.4. YcnoBus W pe3yAbTaThl HCIBITAHUA PETHCTPUPYIOT B TPOTOKONE, opMa KOTOPOTO TMpHBEICHA B
HMpUIOKEHNH 1.

4.6.5. Tpebosanus bezonacrocmu

[Tpubop anst ompeneneHus TeMIlepaTypbl BOCIUIAMEHEHHSI CIIEAYeT YCTaHAaBIMBATh B BBITSDKHOM IMIKady.
Paboyee mecTo omeparopa IOIDKHO YIOBJIETBOPATH TpeOoBaHUsIM snekTpodesonacHoctn o 'OCT 12.1.019 u
CaHUTapHO-TUTHeHndeckuM TpedoBanusMm o [OCT 12.1.005.

4.7. Meron 5SKCHEPUMEHTAIBHOTO OMpEICICHUS TEMIIEpaTypbl BOCIUIAMEHEHUS! TBEPJABIX BEIIECTB H
MaTepHasoB

Meron peanusyoT B Jauana3oHe Ttemmeparyp or 25 go 600 °C u He NPUMEHSIOT IJIsl HCIbITaHUs
METaJLTMYECKUX TTOPOIIKOB.

4.7.1. Annapamypa

Cxema npubopa JJ1sl OIpeeNieHNs TeMITepaTypbl BOCITIAMEHEH sl IPUBEAEHA Ha YepT. 8.

4.7.1.1. Tlpu6op OTII, mnpexacraBnstonii coOOH BEPTHKAIBHYIO ODJIEKTPONEYh C ABYMS KOaKCHaJbHO
PacroNOKEeHHBIMUA [WJIMHPAMH, BBITIONHEHHBIMH W3 KBapleBoro crekia. OIMH W3 HWIMHIPOB BHYTPEHHUM
nuamerpoM (80+3) MM, BeicoTOl 240 MM SBIIeTCA PEaKIMOHHOM KamMepoi; BTOPOM IMIMH/pP TaKOH K€ BBICOTHI
nMmeeT BHyTpeHHHH numamerp (101+3) mm. Ha mummHApS! HAaBUTHI CIUpANbHBIE 3JIEKTPOHArpeBaTeNN OOIIei
MOIITHOCTBIO HE MeHee 2 KBT, 4uTo mo3BoiseT co3aaBaTh TeMIeparypy paboueit 3oub1 600 °C 3a BpeMs He Ooiee
40 muH.
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1 — CTeKJISHHBIC IIHH/IPHI; 2 — CIUpPAIbHbIEC AEKTPOHArpeBaTeIn: 3 — TEIUION30JIIMOHHBIN MaTepHa; 4
— CTaJIbHOM 3KpaH; 5 — Aeprkarenb o0pasma; 6 — KOHTeHHep; 7 — ra3oBasi, TOPEJKa;
8 — anexTponpuBoa ropenku; 9, 10 — TepModIeKTpUUIECKUe peodpazoBaTeny; 11 — maMuHaTop
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4.7.1.2. 1ns pa3mermieHus oOpasia UCCIeayeMoro BemecTBa (MaTepraia) IPUMEHSIOT KOHTEHHEP THaMeTpoM
(45+1) mm, BeIcOTOH (18,0-04) MM, BEITIOITHEHHBIN U3 CTAFHON CETKH WM CTAIFHOTO JIFICTA TOMIIMHON He Ooiee
0,5 mm. KonTeliHep ycTaHAaBIMBAIOT B KOJNBIO JAepkarens auamerpoM (49,0+£0,6) mm. [lepxarens mpencTaBisieT
co00if MeTaUIMYECKyI0 TpYOKy M3 >KapOCTOMKOH CTaaM ¢ TPHBAapEHHBIM B HIDKHEH YacTH KOJNBIOM JUIs
pa3MeIeHHsT KOHTeHHepa.

47.1.3. Ta30Bas ropenka Juis 3aKUraHus o0pasia, NMpeACTaBIsionas codol TpyOKy BHYTPEHHUM JHaMETPOM
(6£1) MM, BBINONHEHA M3 XXKApOCTOMKOW CTallM, 3arasHa CHU3Y W MMeeT Ha OOKOBOIl MOBEPXHOCTH OTBEpPCTHE
namerpom (0,8+0,1) MM Ha pacctostHuu (5,0+0,3) MM OT 3amasiHHOTO KOHIIA.

4.7.1.4. JlamuHAaTOp, BHITTOJIHEHHBIN U3 JIMCTOBOH KAaPOCTOHKON CTany B popMe KOHyca BEPXHHUM JHAMETPOM
He Oomee 78 MM, HIDKHMM jauameTpoM He Oomee 11 MM wm mHO# (50045) MM, CIyXuT aIsl mopayuu
€CTECTBEHHOTO ITOTOKA BO3/[yXa B PEaKIMOHHYIO KaMepy.

4.7.1.5. TepmosnekTprueckre IpeoOpa3oBaTeld JUAMETPOM TEPMOAJICKTPOAOB He Oomee 0,5 M.
TepmonnekTpuueckuii mpeodpazoBaTenb 9 CIKHUT JUIsl U3MEPEHHsT TeMIIepaTypbl 00pasia M PacroiioKeH TaKUM
0o0pa3oM, 4TOOBI OOECIEUMBAJICS KOHTAKT C JHOM M CTEHKOM KoHTedHepa (uept. 8). Tepmonnekrpuueckuit
npeobpazoBarenb /() CIYXUT Uil KOHTPOJISI M PETYJIMpPOBaHUS TEMIEpaTypbl HEYM W PACIIOIOXKEH BHYTPHU
peaKIMOHHON Kamephl Ha paccTosHuM (14045) MM OT BepxHero kpas kamepsl U (5+1) MM OT CTEHKH KaMepHl.
[MorpentHocTh M3MEPEHUS PETYIMPYIOLIEr0o U PErHCTPUPYIOIIETO TEMIEpaTypy puOOpOB HE JOJDKHA MPEBBIIATH
0,5 %.

4.7.1.6. 3epkano s HaOIoAeHHs 32 00pa31oM BHYTPU KaMephl.

4.7.1.7. CexyHOoMep ¢ IIOTPEUTHOCTHIO M3MepeHus He bomnee | c.

4.7.1.8. I11ab10HBI U1 ONpeeNICHNsT PACCTOSIHUS OT HIDKHETO Kpast TOPENIKM JI0 MMOBEPXHOCTH 00pasia U Ui
LIEHTPOBKN KOHTEHHEPA BHYTPH KaMEpBbI.

4.7.1.9. VICTOYHHUK CKATOrO BO3IyXa /I TOPEJIKH ¢ pacxonom jo 40 sy,

4.7.2. Iloo2omoeKa K ucnvlmanusim

4.7.2.1. na ucupiranuii roroBar 10—15 o0pa3moB wucciemyeMoro BellecTBa (MarepHana) Maccoil IIo
(3,0+0,1) r. OOpa3upl STYECHCTHIX MATEPHUAIOB JOJDKHBI HMETh HWIMHIPUYECKYI0 opMy nuaMeTpoM (45+1) M.
[l1eHOYHBIC W JHMCTOBBIC MaTepHaibl HAOMPAIOT B CTONKY muamerpom (45+1) MM, HakmagsiBas CJIOM JIpyr Ha
JIpyTa JI0 TOCTIKEHNS YKa3aHHOW MAacChI.

4.7.2.2. Ilepen uctbITaHiEeM 00pa3Ibl KOHAUITMOHUPYIOT B coOoTBeTCTBHHU ¢ TpeboBanmsamu 'OCT 12423 wm
TEXHUYECKHX yCJIoBUI Ha Martepuas. OOpaslbl JOJDKHBI XapaKTepH30BaTh CpPEIHHE CBOMCTBA HCCIEILYEMOrO
BEIIeCTBa (MaTepHana).

4.7.2.3. B 3aBucuMOCTH OT 00beMa 0Opasla ONpEeNessIoT ¢ TOMOLIBIO IA0IOHOB U (PUKCHPYIOT IOJIOXKEHHE
KOHTEIHepa BHYTPH KaMephl M PACCTOSHUE MEX/Ty Ta30BOH TOPEJIKOH M IOBEPXHOCTHIO 00pasna.

4.7.2.4. TIpurogHOCTb YCTaHOBKHM K paboOTe, MPOBEPSIOT IO CTaHJAPTHOMY BEIIECTBY — OPraHHMYECKOMY
crexity ('OCT 10667), Temneparypa BoCIIaMEHEHHsI KOTOporo paBHa (265+10) °C.

4.7.3. IIposedenue ucnvimarnui

4.7.3.1. HarpeBatoT peaknMOHHYIO KaMmepy JI0 TeMIIepaTypbl Hauajla Pa3jIoKeHHs HCCIIEIyeMOro BEIecTBa
(marepuana) umu 10 300 °C.

4.7.3.2. Perymupys mojady ra3a ¥ BO3/IyXa B TOPEIKY, (POPMHUPYIOT IjIaMs Ta30BOW TOPEIKH B BHJE KIMHA
JumHOoH (10£2) MM.



4.7.3.3. V3BnekaoT U3 KaMepsl AepikaTenb ¢ KoHTelfHepoM. B koHTeliHep momemiaroT obpaser] 3a BpeMs He
6omee 15 ¢ u BBOIAT €ro B PEakIMOHHYIO Kamepy. DIIEKTPOIPUBOJ Ta30BOW TOPENKH BKIIIOYAIOT B 3aJaHHBIA
pexxum pabotel. [lepnoanYHOCTH TOABONA TAa30BOM TOpENKHM K oOpasmy Ha paccrosHue (10+1) MM oT ero
MTOBEPXHOCTH HOJDKHA cocTaBiATh (10£2) c¢. Habmromarot 3a 00pa3moM B pabodeil kamepe ¢ MOMOIIBIO 3epKaja.

4.7.3.4. Ecnu ipu TeMmeparype UCIBITaHHs 00pa3er] BOCIUIAMEHHTCS, TO MCIBITAaHHE IPEKPaIIaroT, TOPEIIKY
OCTaHABIHMBAIOT B IIOJNIOKEHWM “BHE I€4M’, KOHTEHHEp C 00pa3loM H3BJIEKaloT M3 Kamepbl. OTMeuaoT B
IIPOTOKOIIE TEMIIEPATYPy BOCIUIAMEHEHUS M CIEYIOIIEe UCIBITAHNE ITPOBOIIT C HOBBIM 0OPa3liOM NPH MEHBIICH
Temrieparype (Hanpumep, Ha 50 °C MeHsb1e).

Ecnu B Teuenne 20 MuH oOpa3eln] HE BOCIUIAMEHUTCS WJIM PAHEE ITOTO BPEMEHH MOJHOCTBIO NMPEKPATHTCS
JIBIMOBBIZIEJIEHHE, TO HCTIBITAHUE MPEKPALIAIOT U B TIPOTOKOJIE OTMEYAIOT OTKA3.

3a TeMneparypy HCIbITaHHs TPUHUMAIOT MTOKA3aHMS TEPMOIIIEKTPHUECKOTO IpeoOpa3oBaTes, H3MEPSIIOIIETO
TeMmIeparypy odpasia.

4.7.3.5. MeronioM mOCIeIOBATENBHBIX MPHOIIDKCHUH, UCIIONB3YyS HOBBIC O0pa3lbl W U3MCHSS TeMIIEPaTypy
UCIIBITaHUS], ONPENEIIIOT MUHUMAIBHYIO TeMIIepaTypy oOpaslia, IpH KOTOpPOH 3a BpeMs BBIJEPIKKU B II€YH HE
6onee 20 MuH oOpaser] BocIUIaMEHHUTCS U OyJeT ropeTs Oosiee 5 ¢ rmocie ynajaeHus TOpelKH, a IpH TeMIeparype
Ha 10 °C MeHbIlIe BOCTIIaMEHEHHE OTCYTCTBYET.

4.7.4. Oyenka pe3ynomamos

4.7.4.1. 3a TeMmmepaTypy BOCIUIAaMEHEHHs HCCIEIyeMOro BellecTBa (MaTepuana) MPUHUMAIOT CpeaHee
apuMeTHUecKoe JIBYX TeMIeparyp, omimyaroummxcs He Oonee yem Ha 10 °C, mpu omHOW M3 KOTOPBIX
HabmroaeTcs BOCIUIaMEHEHHe 3 00paslioB, a MpH APYroil — Tpu oTkaza. [lomydeHHOe 3HaUeHHE TeMIlepaTyphl
OKPYTJISIFOT € TOYHOCTBIO J10 5°C.

4.7.4.2. CXoOMMOCTh METO/Ia TIPH TIOBEPUTEIHHOM BEPOSTHOCTH 95 % He normkHa npeBbimath 7 °C.

4.7.4.3. Bocpon3BoaquMOCTh METO/Ia TIPH IOBEPUTENBHOM BeposaTHOCTH 95 % He nomkHa npesbimars 20 °C.

4.7.4.4. YcnoBus W pe3yAbTaThl HCIBITAHUA PETHCTPUPYIOT B MPOTOKONE, GopMa KOTOPOTO MpHBEICHA B
MIPUIIOKEHNH 1.

4.7.5. Tpebosanus bezonacnocmu

[Ipubop ans ompeneneHUs] TeMIIEPaTyphl BOCIIAMEHEHMs CIIEIyeT YCTAHABIMBATh B BBITSDKHOM IIKady.
Pabodee mecTo omeparopa JOKHO YAOBIETBOPATH TpeboBaHMsAM 3mekTpodesonacHoctd o I'OCT 12.1.019 u
caHUTapHO-TUTHeHnYeckuM TpedoBanusm o 'OCT 12.1.005.

4.8. Meton 3KCIEpUMEHTAIBLHOTO OIPEIENICHHUs TEMIIEPaTyphl CAMOBOCIUIAMEHEHHS Ta30B M KHUIKOCTEH

4.8.1. Annapamypa

JHomyckaeTcsi omnpeeieHre TeMIepaTypbl CaMOBOCIDIAMEHEHHMS IO CIeNUaJbHOM NporpaMMe B HWHOM
ammaparype (1o CpaBHEHHIO ¢ ONMMCaHHOW B 1. 4.8.1) B ciydasx, HEOOXOAMMBIX C TOUKH 3peHUs pazpaboTdmka
CHCTEMBI 00ECTICUCHUsI O’KapOB3PBIBOOE30MACHOCTH O0BEKTA.

VYcraHoBKa Ui OmNpeneleHHs TeMIepaTypbl CaMOBOCIUIaMEHEHUs (depT. 9) NOmKHa BKIIIOYAaTh B ceOs
CJICIIYIOIIME JIEMEHTHI.
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1— xopmyc TepMocTaTa; 2 — 3JIEKTpUYecKasi CHUpab HarpeBaTess:
3—KpbUTPYaTKa BEHTWIATOPA; 4 — PEaKIHUOHHBIA COCYH; S— KPBIIIKA TEPMOCTATa;
6 — 3epkaio; 7 — TepMOdJIEKTpUIECKUe Tipeodpa3oBaTesn
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4.8.1.1. PeaknmoHHBIA cocyn B Bue Konosl Erlenmeyer BMectmoctsio 200 cM® 3 KBapueBoro crekia (Ku-
200 o 'OCT 19908). Xumrdecku YucTast Koba JTOJKHA MCIIONb30BaThCS IS HCIBITAHHUS KaKIOTO BEIIECTBA
IIPOBEIECHUSI OCHOBHOM CEPUM UCIIBITAHUH.

Ilpumeuanne. Ecnu TemmepaTypa CaMOBOCIUIAMEHEHHS HCCIEAYEeMOTO BEIIECTBA IPEBBILIACT TEMIIEPATypy
pasMArdeHns CTEeKNa KOJMOBI, JOIMYCKAeTCsl MPUMEHATh aHAJIOTHYHBIC KOJOBI W3 MeTaiuia (3TO HaJIo OTMEYaTh B IPOTOKONIE
HCIIBITAHUHN).

4.8.1.2. Bo3aymiHelil TepMOCTaT, 00ECIICUMBAIOIINI PABHOMEPHBIH HArpeB KOJIOBI J10 33JJaHHON TeMIIepaTyphbl.
Konby ciemyer cunraTh paBHOMEPHO HArpeToil U COCTOSIHHUE MPOBEECHHS UCIIBITAHUS YAOBICTBOPUTEIBHBIM, €CIIH
TMOJIyYeHHBIE 3HAYEHHs TEMIIEPaTyp CaMOBOCIUIAMEHEHUSI COOTBETCTBYIOT AaHHBIM M3 Talil. 7 ¢ JOIMYCTHMBIMH
OTKJIOHEHHUSIMHU COTJIacHo 1. 4.8.3.2.

Tabmuma 7
Bemmectso Temmnepatypa camoBociuiameHenus, °C
n-l'enTan 220
OTHIeH 435
benzon 560

ITpumeuanue. BemecTa, Hcmonbp3yeMsle ATt IPOBEPKH PaOOTHI TEPMOCTATA, AODKHBI HMETh YHCTOTy He MeHee 99,9 %.

4.8.1.3. Jlns w3MepeHHUs TEMIIepaTypbl KOJOBI HCIONB3YIOT KAIMOPOBAaHHBIC TEPMOAICKTPHUYCCKHC
npeoOpa3zoBareny (OIMH. WM HECKOIBKO) MaKCHMAaTbHBIM JIuamMeTpoM pabodero cmas He Oomee 0,8 MM,
TepmoanekTpuieckue Mpeodpa3oBaTey PACHONaraloT B BBIOPAHHBIX TOYKAX B TECHOM KOHTAKTE C BHEINHEH
MMOBEPXHOCThEO KOJMOBI. [IpW WCIONB30BaHWM HECKOMBKUX TEPMOICKTPHUYCCKUX IpeoOpasoBaTeneii 3a
TEMIEpaTypy WCIBITAHUS TPUHUMAKOT CpelHee apu()METHUYCCKOS 3HAUCHHE HAMMCEHBINCH ¥ HauOOIbIICH
TEMIeparyp IO TOKa3aHWsIM TEPMOAJICKTPUUCCKUX MpeolpazoBareneii. PacXoxkIeHUs MEXOy NOKa3aHUSIMU
TEPMOJIEKTPHYECKUX Mpeodpa3oBarelieil He JOJDKHO mpeBbimars 1 %.

4.8.1.4. JIns m03UPOBaHUS MCCIIEAYEMbIX BEIECTB MPUMEHSOT IPHUIIBI U MUTICTKH.

Jlst 103MPOBAaHHOM MONAYM JKUIKOCTEH MCIOJB3YIOT: @) LIIPUIl BMECTHMOCTBIO oT 0,25 mo 1 o’ (uena
nenenus He Oomee 0,01 cM’) ¢ MmO M3 HepXaBeromed cTanM MaKCMMaldbHBIM auamerpom 0,15 mm; 6)
KaInOPOBAHHYIO MHIIETKY BMECTHMOCTEIO 1 cM®, obecneunBaronnyro nogady 1 ¢cM® JMCTHIUIMPOBAHHOM BOAKI B 35
—40 xanens.

st 10o3upoBaHHOM IOJauu Tra30B PEKOMEHAYETCsl HCIOJIb30BaTh I'a30HENPOHULAEMBINA CTEKJISTHHBINA
KannOpOBaHHBIH mIpuL BMecTUMOCTEI0 200 cm® (ueHa menenus He Gomee 10 cM?), cHAOKEHHBIH TPEXXONOBEIM
kpaHoM (uept. 10).

JIJ'[S[ JIOSI/IpOBaHHOﬁ noga4yM IacT, T'OTOBBIX KpacCOK, MACTHK T. II. BCIICCTB T'OTOBAT HECKOJIBKO HABECOK,
ommaromuxcs apyr ot npyra Ha 0,05—0,10 t ¢ morpemHOCTRIO He 6osee 0,01 1.

ITpnmeuanne. [lomyckaeTcst HCIONIB30BATh APYTHE JO3UPYIOIINE CPEICTBA., oOecreunBaroIne TpedyeMble mapaMeTpsbl.
4.8.1.5. CexyHmoMmep ¢ MOTPEITHOCTBIO N3MEPEHHS He Ooree | ¢: 11l ompenesieHns eproia HHIYKIHH.

4.8.1.6. HaOmonenne 3a peakuueil B KOJMOE OCYIIECTBISIETCS TaTYMKOM OOHApY)KCHHWs IUIaMEHH WM C
TTOMOIIIBIO 3epKajia, KOTOPOE YCTaHABIUBAIOT Ha BbicoTe (250+10) MM HaI KONMOO.
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1— orHemnperpaanTenb; 2—IpenoxpaHuTeabHas MeMOpaHa; 3 — MJIaCTHHKY U3 CIIEYEHHOTO CTEeKIIa
(meperopomxn); 4 — TepMETHYHBIN IIIPHUIL; 5 — pe3epByap ¢ Ta3oM; 6 — IpenKaMepa
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4.8.2. IIposedenue ucnvimaruii

4.8.2.1. Temmeparypy BHYTpPH TepMOCTaTa MpPEABAPUTEIHHO PETYIUPYIOT TakuM 00pa3oM, 4TOOBI OBLIO
obecriedeHo paBHOMEPHOE HarpeBaHKE KOOI 10 HEOOXOMMMOTO 3HAYCHHUS TEMIIePaTypHhL.

4.8.2.2. Beenenue npoOsI B KOJIOY

PexoMeHyeMblil 00beM IPOOBI IS IPEABAPUTEIBHOIO HCIbITanus xuakocrei 0,07 cm®, razos 20 cm®, macr,
MacTUK U T. 1. 0,2 T.

[TpoOy ncciemxyeMoro BemecTBa BBOIT B IIEHTP KONOBI 32 BpeMs He Ooinee 2 ¢; mpoOy ra3a BBOAAT B KOJIOY C
pacxomoM oxkono 25 cM’ - ¢! Tlocse BBoga mpoOkI HO3UPYIOIIEE YCTPOHCTBO OBICTPO OTBOIAT. Bo Bpems momadm
KHUIKOCTH CJemyeT M30erarh ee IOMajaHus Ha CTEeHKH KOiObl. HaBeckKy macThl, MacTMKM W T. I. BEIIECTBA
JIOIyCKaeTcs BHOCUTH B KOJIOY Ha allIOMHHHEBON (OIIBTE.

[pumeuanne. [Ipyn WCHBITAHAN BEHMIECTB C TEMIIEPATYpOU KHUIIEHWs, OJIM3KOH WM PaBHOW KOMHATHOW TeMIeparype,
HE0OXO0MMO IIPUHATH COOTBETCTBYIOIIME MEpPhI, YTOObI HE IMPOMU3OILIO U3MEHEHHE arperaTHOro0 COCTOSHUS BEILIECTBA Iepel
BBE/ICHHEM €ro B KOJIOy (HarpuMep, OXJIaanuTh).

4.8.2.3. B MOMEHT OKOHYaHHMsI BBOJa TIPOOBI B KOJIOY BKIIFOYAIOT CEKYHJIOMEP W HAOJIIONAIOT 32 COAEPKUMBIM
KOJIOBI JIO TOSIBJICHHS TUIAMEHHM W/WIM B3pbIBa. B 3TOT MOMEHT CEKyHIOMEp OCTaHABJIMBAIOT U PETHCTPUPYIOT
NeproJ, WHAYKIMHM CcaMOBOCIUIaMEHEHMs. Ecniu 1utamMs w/miam  B3phIB HE HaONOMAaeTcsi, CEKyHIOMep
OCTAHABJIMBAIOT Y€Pe3 5 MUH U UCIBITAHUE PEKPAILALOT.

4.8.2.4. Tocne KaxI0ro MUCIBITaHUS KOJIOY MPOJYBAIOT CyXMM BO3JYXOM, IIOCJIE YEero OHa NOJDKHA IPHHSTH
HEOOXOIMMYIO TeMIIepaTypy HMCHBITaHUSA. B ciydae 3arps3HEHHs KOMObI TBEPABIMH IPOAYKTaMH CTOpPaHHUS ee
OUMILAIOT WX 3aMEHSIOT YUCTOM.

4.8.2.5. WcuplTaHusl TOBTOPSIOT NPH Pa3IMYHBIX TeMIeparypax M C Pa3lIUYHBIMA oOBeMaMHu Mpod 1o
JIOCTHM)KEHUS] MUHUMAJBHOW TEMIIEpaTypbl CaMOBOCIUIAMEHEHHUsS! (UTO ONMpPENEISIOT MO rpadHKy 3aBHCUMOCTH
TEMIIepaTypbl CAMOBOCIDIAMEHEHHST OT MacChI, MPOOBI, cM. uepT. 11).
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4.8.2.6. OCHOBHYIO CEPHIO UCIBITAHHIA MPOBOMAT C HANOOJIEE JIETKO CAaMOBOCIUIAMEHSIFOIIIUMCS KOJIMYECTBOM
BEIIECTBa Yepe3 WHTepBaj TeMmeparypsl 2°C 1o Tex mop, noka He OyeT onpezeieHa HanMeHbIIas TeMIIepaTypa,
IIPH KOTOPO# HaOIIoIaeTCsl caMOBOCIUIAaMEHEeHHe obpasiia, a mpu Temreparype Ha 2 °C Hke MpH MATUKPATHOM
MIOBTOPEHHUH HCTBITAaHHUS CAMOBOCIUIAMEHEHNE HE MTPONCXOANT.

4.8.3. Oyenka pe3ytbmamos

4.8.3.1. 3a TemmepaTypy CaMOBOCIUIAMEHEHHS WCCIEAyeMOTO BEUIeCTBA IPHHUMAIOT HANMEHBIIYIO
TEeMIepaTypy HCHOBITAHMH, IIPU KOTOPOM HAOMIOAANoCh CaMOBOCIUIAMEHEHHE oOpasla B YCIOBHSAX,
MIPETYyCMOTPEHHBIX B 1I. 4.8.2.6.

4.8.3.2. CxomMOoCTh METO/IA TIPH TOBEPUTETBHON BEPOATHOCTH 95 % He noinkHa mpeBsImarts 2 %.

4.8.3.3. Bocnpon3BoguMOCTh METOZA IIPU IOBEPUTEIBHON BEPOSATHOCTU 95 % He No/KHA MpeBbILATh 5 %.

4.8.3.4. YcnoBus W pe3yAbTaThl HCIBITAHUA PETHCTPUPYIOT B TPOTOKONE, opMa KOTOPOTO TpHBEICHA B
IpUIOKEHNH 1.

4.8.4. Tpebosanus bezonacnocmu

[Tpubop s ompeneneHus TeMIeparypbl CaMOBOCIUIAMEHEHNUS! CIIEAyeT YCTaHABIMBATh B BBITSHKHOM HIKagy.
Paboyee mecTo omeparopa IOIDKHO YIOBIETBOPATH TpeOoBaHUsIM snekTpodeszonacHoctn o 'OCT 12.1.019 u
CaHUTapHO-TUTHeHndeckuM TpedoBanusMm o [OCT 12.1.005.

4.9. Meron 5KCIIEpUMEHTAIBLHOTO OMNpeeeHHs TeMIepaTypbl CaMOBOCIUIAMEHEHHUS! TBEPABIX BEUIECTB H
MaTepuasoB

Meron peanusyercs B JuamnasoHe Temmeparyp oT 25 go 600 °C v He NpUMEHUM JUIsl UCHBITaHUS
METAJUIMYECKUX TTOPOIIKOB.

4.9.1. Annapamypa

Anmnaparypa Juisl onpeeieHus: TeMIepaTypbl CAMOBOCIUIAMEHEHHUS TBEPABIX BELIECTB U MarepHajioB — IO II.
4.7.1.

I"a30Byt0 TOpenKy MpU ONpEAeICHUH TeMIepaTypbl CaMOBOCIIAMEHEHHS HE HCIOJB3YIOT, OHa HAXOOWTCS B
TMIOJIO’KEHUH ““BHE MEUr” .

4.9.2. Ilooeomoeka K ucnvimanusm — B COOTBETCTBUH C 1. 4.7.2.

4.9.3. Ilposedenue ucnvimanuii

4.9.3.1. HarpeBaror pabouyto Kamepy A0 TeMmieparypsl, npessimaromeir Ha 200 °C temmeparypy Havamza
PpasnoKeHus UCCIIeMyeMOoro BerecTa (Marepuana), wim g0 500 °C.

4.9.3.2. Tlocne ycraHOBIeHHS B pabodeld kKaMepe CTAIIOHAPHOTO TEeMITEPAaTYpHOTO PEXXHMMa, ONPENeIsIeMOTo
10 MIOCTOSHCTBY MOKa3aHUH ABYX TEPMOIEKTPUUYECKUX IpeoOpa3oBareicii, N3BJICKAIOT U3 KaMepbl KOHTEHHEp,
3aIONHSAIOT ero oOpasnom 3a Bpems He Ooiee 15 ¢ m omyckaroT BHYTph Kamepbl. HaOmromator 3a o0Opasmom c
MIOMOIIBIO 3epKaa.

4.9.3.3. Ecnu npu 3aaHHON TeMIeparype UCIBITaHWs HAOII0JaeTCs CaMOBOCIUIAMEHEHHE, TO CICIYIOIICe
HCTIBITAaHUE TIPOBOAAT IPH MEHBINEH Temneparype (Hampumep, Ha 50 °C).

Ecnu B Teuenne 20 MUH WJIM IO MOMEHTA TMOJHOTO NMPEKPAIICHUS TBIMOBBIZIETIEHHS CAMOBOCIUIAMEHEHUE HE
HalJro1aeTcsl, NCIBITAHNE MIPEKPALIAIOT U B IIPOTOKOJIE OTMEYAIOT OTKA3.

4.9.3.4. MeronoM NOCIHEOBATENbHBIX MPHOIMKEHUH ONpENeIsioT MUHUMAIBHYIO TeMIeparypy pabouei
Kamepbl, TIPH KOTOpoii 00pa3er; caMOBOCIIaMEHsIeTCsl U TOpUT Oonee 5 ¢, a pu Temneparype Ha 10 °C MeHbIe
— . HabJroaeTcst 0TKas.

4.9.4. Oyenxa pezynomamos

4.9.4.1. 3a Temneparypy cCaMOBOCIUIAMEHEHHUSI MCCIEAyeMOro BellecTBa (Marepualia) MPUHUMAIOT CpeHee
apuMeTHUeCcKoe JIBYX TeMIepaTyp, ommmdarounmxcs He Oonee yem Ha 10 °C, mpu omHOW M3 KOTOPBIX



HaOI0AaeTCsl caMOBOCIUIaMeHeHne 3 o00pas3ioB, a Opu Jpyrol — Tpu otkasza. [lomydeHHoe 3Ha4YeHUE
TEeMIIepaTyphl CAMOBOCIDIAMEHEHHS OKPYTILIIOT C TOYHOCTHIO 10 5 °C.

4.9.4.2. CxoauMOCTh METO/Ia TIPH TOBEPUTEIHLHOM BEPOSTHOCTH 95 % He normkHa mpeBbimath 5 °C.

4.9.4-3. Bocripon3BoauMOCTh METOJIA TIPH JIOBEPUTENIBHOH BeposaTHOCTH 95 % He nomkHa npesbimars 17 °C.

4.9.4.4. YcnoBus W pe3yAbTaThl HCIBITAHUA PETHCTPUPYIOT B MPOTOKONE, GopMa KOTOPOTO IMpHBEIEHA B
MIPWIOKEHUH 1.

4.9.5. Tpebosanus besonacnocmu

[Tpubop s ompeneneHus TeMIeparypbl CaMOBOCIUIAMEHEHNUS CIIEAYeT YCTaHABIMBATh B BBITSHKHOM HIKagy.
Pabouee mecto omeparopa JOIKHO YAOBIETBOPATH TpeboBaHMsM 3mekTpodezomacHocTr 1o TOCT 12.1.009 u
CaHWTapHO-TUTHeHnYeckuM TpedboBanmsMm o [OCT 12.1.005.

4.10. Meton SKCIEPUMEHTAIBHOTO OINPEACNICHUS] IPEICTIOB pPACIPOCTPAHCHUS IUITAMEHH II0 Ta30- H
MIapOBO3/YLIHBIM CMECSIM.

MeTton IpUMEHNM ISl OTIPEZIENICHUs] KOHLICHTPALIMOHHBIX ITIPE/IENIOB paclpoCcTpaHeH!s IJIaMeHH (Janee —
IIpeJiesIoB) pu atMocdepHOoM JaBieHun 1 Temneparype ot 15 mo 150 °C.

MeToz He TPIMEHHUM TSI OTIPE/ICTICHUSI ITPEJIEIOB XOJOIHBIX TIaMEH, a TAK)Ke BEIIECTB!

OKOJIOTIpE/IENbHBIE CMECH KOTOPBIX YyBCTBUTENBHBI K JICTOHALIUH;

CKJIOHHBIX K TEPMHYECKOMY Pa3JIOKEHUIO MM HOJIMMEpU3aLny ITpU TeMIIEpaTypax UCIIbITaHuH;

CHOCO6HI)IX BbI3BAaTh B PE3YJILTATC CaMOIIPON3BOJIbHBIX XUMHWYCCKUX peaKuHﬁ HN3MCHCHHUEC COCTaBa CMECCHU HJIHN
€€ B3PbIB JI0 MOMEHTA 3)KUTaHHS;

BBICOKOBA3KHUX THIIA KJI€d, JIAKOB, KPAaCOK M T. . C paCTBOPEHHBIMU HJIM B3BCIICHHBIMHM B HUX TBEPAbIMU
KOMITOHEHTaMH;

napIyaibHOE JIaBJICHHE KOTOPBIX B CMECH, COOTBETCTBYIOIEH pacyeTHOMY Ipeielty, OOJbIe, YeM TOJIOBUHA
JIaBJIEHUS HACBIIICHHOIO [1apa MpH TEMIIEPATyPE UCIIBITaHUS,

TeMIeparypa CaMOBOCIUIAMEHEHHSI KOTOpHIX MeHbmle BenmuumHH (t, +20) °C, rme t, — Temmeparypa
HUCIIbITAHU.

IIpenensl, modydeHHBIE IO JAHHOMY METOAY, HE MOTYT OBITH HCIIOIB30BAaHBI JUIi OOECTICUCHUS
B3PBIBOOE30IMACHOCTH TPYOUAThIX arperaTtoB ¢ THaMeTpoM Tpyo MeHee 50 MM.

4.10.1. Annapamypa

YcraHOBKa AJ1s1 OTIpENeNICHUsT KOHIIEHTPAIIMOHHBIX TIPEACIOB PacpOoCTpaHeHHs IIaMeHH (4epT, 12) BKIOYaeT
B ce0sI CIIECIyIOIHNE HIIEMECHTHI.

4.10.1.1. Tepmomkad), mpencTaBIAONMA COOOH SMUK C TEIUIOM30JMPOBAHHBIMA CTEHKAMH, WMEIOIIUIT
3NIEKTPOHArpeBaTey, BEHTHUISATOP, IPOIYyBOYHbIE OKHA C 3a/JBH)KKaMHM, JBEPHh CO CMOTPOBBIM OKHOM, KOHLIEBOH
BBIKJTFOYATETb.

DJeKTpoHarpeBaresii TepMoIkada COBMECTHO ¢ M30JISIIMEH JOJDKHBI 00eCcTIeunBaTh HarpeBaHHE BHYTPEHHETO
o0beMa Tepmomkada ¢ pacroiOKeHHBIMU B HEM y3JIaMH YCTaHOBKH 0 Temmeparypsl (150+5) °C B Teuenue 1 4.

Benrwistop nomkeH obOecrieduBaTh LUPKY/IALMIO BO3MyXa BOKPYI SJICKTPOHArpeBarellsi, a TaKKe BO BCEM
obbeme TepMmorkada IS Co3AaHMsT OHOPOAHOTO TOJIST TEMITEPaTyp ¢ MaKCHMAJIbHOW pa3HHUIEH B JBYX JIOOBIX
TouKax He Oonee 5 °C; aNMEKTPOABUTaTeNlb BEHTHWIATOpPA JOJDKEH MMETh 3JIEKTPHUYECKUI TOPMO3 ISl OBICTPOM
OCTaHOBKH.

[IpomyBouHBIE OKHA C 3aJBMIXKKAMH JOJDKHBI oOecHeuMBaTh NMPOIYBKY oObeMa TepMolukada BO3LyXOoM 3a
BpeMs He Oosee 15 MuH..

JIBepb CO CMOTPOBBIM OKHOM JIOJDKHA OOECIIeYnBATh JIOCTYI KO BCEM y3JlaM YCTaHOBKM BHYTPH TepMolnkada
1 BO3MOYKHOCTb BU3YaJIbHOTO HAOJIOAEHNS 32 IIJITAMEHEM B PEaKLIMOHHOM COCY/IE.
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1 — Tepmorukad; 2 — peakIMOHHBIH COCyl; 3 — CMOTPOBOE OKHO; 4 — NPOJYBOYHBIN MaTpyooK; 5 —

TEPMOUIEKTPOIIpeoOpazoBarTesib ON0Ka PEeryaupoBaHUs TEMIEPATyphl; 6 — 3aJBIDKKA;
7 — BEHTWJISIIMOHHBIN MaTpy00K; 8 — HcmapuTenb; 9 — BeHTHIIb; 10 — PTYTHBIH MaHOMETP;
11 — mHeBMoOITynbT; 12 — Ta30BBIi TepMoMeTp; 13 — maTumk TepMomerpa; 14 — 3MEKTPOABI HCTOYHUKA
3aKUTaHus; 15 — orHenperpagurTens; 16 — HIDKHASA KPBIIIKA; 17 — KOPOMEBICIIO;

18 — mecteprn; 19 — mpomyBounoe otBepctue; 20 — 3acioHka; 21 — mrypBa;

22 — BEHTUJIATOp; 23 — 2JIEKTPOABUTATENb; 24 — dIIEKTpOHArpeBaTenu; 25— nepemMemuBarenn; 26 —
HCTOYHUK 32)KUTAHUA.; 27 — DIEKTPOIYIBT; 28 — OJIOK PEeryIHpOBaHUS TEMIIEPATyPHI

Yepr. 12

KoH1eBoit BBIKIIIOUaTENh CITy)KUT JJIs1 BKJIFOUCHHUS] HCTOYHHKA 3aKUTaHNUSI.

Konctpyknms Tepmomnikada JOIDKHA 00€CTIeunBaTh OTHOCUTEINIFHYIO €T0 Ta30HETIPOHMIIAEMOCTD [UIS CO3JaHUS
HEoOXOIMMBIX CAaHUTAPHO-TUTHEHNYECKNX YCIIOBHH Ha pabodeM MecTe.

Bce MeTammnueckne 3IEMEHTHI, PACIIONIOKEHHBIE BHYTPH TepMoIIKada, ¥ €r0 BHYTPECHHHE CTEHKH JIOJDKHBI
OBITH BBITIOTHEHBI U3 KOPPO3MOHHOCTOHKON CTalIH.

4.10.1.2. PeaknnoHHBIN COCYA, MPEACTABISAIOMNI co00H MIIMHAP C BHyTpeHHHM auaMeTpoM (300£10) MM,
BbIcoTol (800+30) MM ¥ TOJIIIMHON CTEHKH HE MEHEe 2 MM, TepMETHYHO 3aKphIBAEMBIH HENOIBIKHOW BEpXHEH U
MOJIBM)KHON HUYKHEH KpBIILIKAMHU.

PeakuMoHHBIA cOCyl KpemsiT BepTHKAIBHO BHYTpH TepMmolukada. PaccrosHue oT HuKHero Topua
PEaKIMOHHOTO COocy/ia 10 HIKHEH CTEeHKHN TepMolkada, odecrednBaromiee CBOOOHBIN BBIXOJ TPOYKTOB TOPEHUS
U3 cocyna, T0JbKHO OBITE 0T 100 10 150 MMm.

PeakMOHHBIA COCyl [MOIDKEH HWMETb 3JIEKTPOIbl 3aKUTaHWs, JBa KOHBEKTHBHBIX IEpEMEIIUBATEINS,
OTHENPErpaguTeilb, TEMIIEPATypHbIN AATYUK, IIPOAYBOYHOE OTBEPCTUE, CMOTPOBOE OKHO, MEXAHU3M YIIPABJICHUS
HIDKHEH KPBIIIKOHM, BBOJIBI M BHIBOIBI T'a30B.

OJEeKTpOAbl CAy)KaT JUid 3aKWUTaHWsi CMecell B peakuuoHHOM cocyrle. OHH  TPEACTaBISIFOT  COOOM
MeTaIHYecKue crepskHu quaMerpoM (3,0+0,3) MM, ycTaHaBIMBaeMble TOPU30HTAIEHO M COOCHO JIPYT K JIPYTy B
JUaMETPATIFHON IUIOCKOCTH PEaKIMOHHOTO cocyaa Ha pacctosHuu (750+20) MM oT BepxHel KpwIku. BBox
JNIEKTPOIOB B PEAKLMOHHBIN COCY[l OCYIIECTBIAIOT dYepe3 TIepMeTHYHblEe pa3beMbl. BHYTpEeHHHE KOHIIBI
ANIEKTPOIOB, 3aToUeHHBIE IO YIIIoM (10+£3)°, MOIKHEI OTCTOSTH JPYT OT Apyra Ha PacCTOSHUH OT 5 10 7 MM.

KoHBeKTHBHBIE II€peMEIInBaTeNIl, CIy)Kallue I TEepeMEIIUBaHNsA CMece B PEakKIIOHHOM COCYIE,
MIPEACTABILIIOT co0OW TpyOuaTsle HarpeBaTeNd ¢ MPOTOYHOM Bomoi. IlepememmBatenn mmeroT GopMmy meTiam u
YCTaHABIMBAIOTCA: OAWH — Ha PacCTOSHHMM HEe MeHee 30 MM HIKE DIIEKTPOIOB 3a)KMTaHMSA, BTOPOH — Ha
paccrosann He Oonee 100 MM OT BepxHEH KpBIIIKK cocyma. llepemermmBaTeny IOIDKHBI 0OeCIeUMBaTh
MepeMeTMBaHle CMECH 3a BpeMs He Oornee 15 MuH.

OrHenperpaaurenb, CIyKallui Uil MPEJOTBPAIlEHHs BHIOpOca IUIAMEHHM W3 PEAKIHMOHHOTO COCy[a, He
JIOJDKEH CO3/1aBaTh MOBBIIICHHS. JABICHHS B COCYAE IIpU cropaHuu cmecu Oomee yeM 25 klla. OrHenperpagurens
YCTaHABIMBAIOT B HI)KHEH YaCTH PEaKIMOHHOIO COCY/a HIKE KOHBEKTUBHOTO NIEPEMEIINBATEIS.

TemmepaTypHbIif DaTIUK, TPEICTABISIOMNN cO00H KOJOy Ta30BOTO TEpMOMETpa, CIYKUT IS M3MEPEHUs



TEMIIepaTypbl CMECH B PEaKIHOHHOM cocyne. J[aTuuk BBOIAT B COCYJ 4Yepe3 I'epPMOBBOJ M YCTAaHABIHMBAIOT B
TOPHU30HTANIBHON INIOCKOCTH 3JIEKTPOIOB HA PAaccTOSIHUM 70 MM OT HUX.

[IpomyBounslif marpybok auamerpoM oT 25 mo 30 MM, ciyxaumid Ui yoaldeHUs] TPOAyKTOB TOPEHUS U3
cocyza, pacnojaraloT B BEpXHEH KPBIIIKE U TEPMETUYHO 3aKPbIBAIOT ChEMHOM 3arITyIIKOM.

CMOTpOBOE OKHO JODKHO OOECTICUMBaTh BO3MOJKHOCTb, BH3YaJIbHOTO HAOMIOACHMS 3a IUIAMEHEM MO BCEH
BEICOTE PEaKIIIOHHOTO COCyla U UMeTh pa3Mmepsl He MeHee 4eM (720x130) MM. OKHO repMETHYHO 3aKpPBIBAIOT
CTEKJIOM TOMmIUHOK OT 10 10 12 MM C MPMKUMHBIM (hITaHIIEM.

MexaHn3M yHpaBieHUsT HIDKHEH KPBIIIKOH CIYKHUT Ul OOecliedeHHs] TePMETHYHOCTH KOHTAaKTa KPBIIIKH C
COCYZOM B €r0 3aKpBITOM IHOJIOKEHHH W OTBEACHMS KPBIIIKA B OOKOBOM HAIpPABICHUU IPH OTKPHIBAHUH COCYZA.
MexaHu3M COCTOMT M3 BHHTA, KOPOMBICIIA, CHCTEMBI IMIECTEPEH W INTYpBaJla, ¢ IOMOLIBIO KOTOPOTO BPYYHYIO
OTKpBIBAfOT KpbIKy. llITypBanm nomken ObITh BBIBEAEH 3a mpefeibl TepMomkada. Kpslmka DODKHA HUMEThH
YIUTOTHUTEIBHBIIN JIEMEHT, @ MEXaHU3M YIPaBJIEHHs — YIOPHI JUIsl (PUKCANH B KPaHHUX MTOJIOKEHHUSX.

BBompl W BBIBOABI Ta30B CHyXaT JUId IOACOCAMHEHHMS K PEAKIHOHHOMY COCyAy TpyOOIIPOBOIOB
ITHEBMOCHCTEMBI.

PeaxmmoHHEI cOCy/ MOIDKEH BBIACPKUABATE Oe3 paspymenus u gedopmaruii Bakyym o 100 ITa, maBnerne no
200 xITa.

Bce wMeraimdeckMe dYacTH PEAKIHMOHHOTO COCyla M €ro Y3JIOB JIOJDKHBI OBITh  BBITIONHEHBI U3
KOPPO3HOHHOCTOMKON CTalH.

KoHcTpykimst peaknMOHHOTO cocyla JODKHa o0ecrieunBarh CBOOOIHOE, 0e3 KOHTaKTa C KaKoH-Iuoo
MIOBEPXHOCTHIO, PACIIPOCTPAHEHHE [UIAMEHH OT 3NEKTPOJIOB 10 OOKOBOM CTEHKH U BEpXHEN KPBIIIKU.

4.10.1.3. Hcnapurens, ciayxamuid Juisi oOecriedeHHss HEOOXOAMMOIO JaBIICHUS Mapa >KUAKHX TOPHOYHX
BerrecTB He 6onee 10 MIla, mo/mkeH UMETh COOCTBEHHBIN HArPeBaTe b /ISl HCIIAPEHISI JKUIKOCTEH B TOM CiIydae,
KOrja DJIeKTpoHArpeBaTelyd TepMollkada He BKIIOYEHBI. lcmapurtenb JMOMKEH OBITH HW3rOTOBIEH M3
KOPPO3HOHHOCTOMKOM CTaJIN.

4.10.1.4. TpyOOmpoBOIBI C ApMaTypOii, H3rOTOBJICHHBIC U3 KOPPO3HMOHHOCTOMKON CTAJI M CITYXKAIUE IS

[I0/1aY¥ B PEAKIMOHHBINA COCyll aTMOC(EPHOTO BO3IyXa;

M3MEpEeHMs JaBJICHUS B PEaKIIMOHHOM COCYJE;

TI0/IaYX TOPIOYETO ra3a u3 6aioHa;

TOJ]a4¥ TOPIOYET0 KOMITOHEHTA B MAPOBOM MIIH KHUAKON (ha3e U3 UCIapuTess B peaKI[HOHHbIA COCYT;

oTOOpa Mpod CMECH U3 PEaKIMOHHOTO COCYAa ISl KOMMIECTBEHHOTO aHAIN3a;

BaKyyMHPOBaHHS PEAKLIMOHHOTO COCY/a U UCIIAPUTEILS.

Bce TpyOompoBOaBI MOKHBI MMETh 3alopHble BEHTHIH. CyMMapHBIH O0BEM TpyOONPOBOJOB MEKIY
BEHTWJISIMH U PEaKIIMOHHBIM COCYIOM HE JIOJDKEH NpeBhImaTh 1 % oT 00beMa peakIIOHHOTO COCyIa.

Bce TpyOorpoBoapl, KpoMe HMX KOHIIOB, WAYIIMX Ha MaHOMETP W BaKyyMHBIH HAacoc, IOJDKHBI OBITh
pacronoXeHsl BHYTpH TepMomikada. MaxoBUKH 3alOpHOM apMaTypbl JODKHBI OBITh BBIBEACHBI 33 IIPEICIEI
TepMomIKada B ITHEBMOITYIBT.

TpyOorpoBozpl, 3amopHast apMarypa, CBS3aHHasl C MCTIAPUTENEM, M CaM HCIAPUTENb JIOJDKHBI BBIICPKHBATH
BakyyM 10 100 Ila m nmaBnenme no 15 Mlla; TpyOorpoBoIbl M 3alopHas apMmaTypa, CBS3aHHBIE TOJBKO C
PEaKLMOHHBIM COCYJIOM, JOJKHBI BblaepkuBath BakyyM 0 100 I1a u nasnenue no 200 kIla.

4.10.1.5. TIHeBMOMIYNBT, CIY)KAIIMI Ul YIPaBICHHUS THEBMOCUCTEMON YCTaHOBKU NPHU COCTABIEHUM CMeceid,
JIOJDKEH MMETh PTYTHBIH MaHOMETp, ra30BbI TEPMOMETP, MaXOBHKH 3alOPHOI apMaTypsl TpyOOIIpOBOJOB, OJIOK
MOJIBOJIA Ta30B K YCTAaHOBKE.

PTyTHBINI MaHOMETp CIYy)KUT AN U3MEPEHHs JABICHUS B PEAKIIMOHHOM cocyne. MaHOMETp JOIKEH UMETh
npenensl u3Mepenust or 0 no 120 xIla m morpemHocTh M3MepeHus: naBlieHusl He Oonee +66 Ila. Manomerp
JIOJDKEH WMETh YCTPOWCTBO JJIsi ONIpeNeleHHs YpPOBHS PTYTH C HOrpemHoctelo He Oomee 13,3 Ila. Ha
TpyOOIIPOBO/IE, COSANHSIOIIEM MAaHOMETP C PEAKIIMOHHBIM COCYIOM, JI0JDKHA ObITh PTYTHAs JIOBYILIKA.

I'a30BBIN TEpMOMETP CIYXKUT AJIS M3MEPEHHs] TeMIlepaTypbl B PEaKLMOHHOM cocyde. TepMoMmeTp AOMmkeH
nMeTh Tpenensl u3MepeHuit ot 15 mo 150 °C m morpemHocTs u3MepeHHs TemmepaTrypsl He Oomee 2°C,
VHeprioHHOCTh TepMOMETpa He J0JDKHA MpeBbImark 3 MUH. JlomyckaeTcs UCHONIb30BaHUE IPYrUX U3MepHTeneit
TEMIIEpaTypsl C MOTPELTHOCTHIO HE O0JIee yKa3aHHOM.

MaxoBHKH 3allOpHOM apMaTypbl JIOJDKHBI O0ECIeurBaTh YIOOCTBO HX BpAIEHUS] NPH OJHOBPEMEHHOM
HaOJIIOICHNH 33 YPOBHEM PTYTH B MAHOMETpPE KaK Ha HIDKHEM, TaK U Ha BEPXHEM IIpe/iesiax H3MEPEHUSI.

Bnox mozBoma ra3oB K YCTAHOBKE JOJDKEH WMETh TPHCOCAWHUTENBHBIC SJIEMEHTHl [UIS TOJKITIOYCHHS
TpyOOIIPOBOIOB OT OAIJIOHOB, a TaK)kKe TPYOOIIPOBOIBI IS TTOJBO/IA Ta30B K 3aIIOPHOHN apMarype TpyOOIIpOBOIOB
Tepmotkada. DneMeHTHI 0J10Ka TOJDKHEI BhIZIEpKUBaTh .AasieHue 1o 0,3 MIla.

CymmapHBIi 00beM TPyOOIIPOBOZAA, COSAUHSIONIETO PEAKIMOHHBIN COCYI C PTYTHBIM MaHOMETPOM, PTYTHOH
JIOBYIIKON M PTYTHOH YaIlIKOH MaHOMETpa NPH MHHUMAJIbHOM YPOBHE PTYTH B HEW, HE IOJDKEH NpeBbImars 1,5 %
oT 00beMa PEeaKIIMOHHOTO COCYIA.

4.10.1.6. Bakyym-Hacoc, CIyXaliuii Ui CO3IaHHUS HEOOXOIMMOTO Pa3pekeHHs B PEaKIHOHHOM COCyde U
ITHEBMOCHCTEME YCTaHOBKH. [IpOM3BOIMTENFHOCTh BaKyyM-Hacoca JOJDKHA OOECIeuMBaTh BaKyyMHpOBaHHE
PpeaKIOHHOTO cocyna 1 maeBMocucTeMbl 1o 100 I1a 3a Bpemst He Gomnee 30 MuH.

4.10.1.7. bnox perymmpoBaHHs TEMIIEPATYphl, CIYKAIIMN IS CO3JaHUS M aBTOMATHUYECKOrO MOAIEPIKaHUS
TeMIeparypsl TepMmoliukada Ha J0O0M 3aJlaHHOM ypOBHE B IMarazoHe padounx Ttemmeparyp. biok momkeH
obecrieunBaTh COBMECTHO C OJIEKTpPOHArpeBaresiMM TepMollkada IOBBIIIEHHE TEeMIEpaTypsl B 00beMme
TepMotKaga 10 33JaHHOTO YPOBHS C TTOrPeIIHOCThIO He Oornee 2 °C 3a Bpems He Oonee | 4.



4.10.1.8. 3axwuratomiee YCTpOWCTBO, ciyxkaiiee ajis (OPMHPOBAHHS HMCKPOBOTO paspsia B HCKPOBOM
MIPOMEKYTKE MEKAY 3IEKTPOJAMHU PEaKIIHOHHOTO COCY/a, TOJDKHO 00eCcnedrnBaTh MPoOO0i HCKPOBOTO MMPOMEXKYTKA
HMHIYKIIMOHHON UCKpOH U 0O6pa3oBaHME B BO3[yXe YCTOWYHMBOIO IJIA3MEHHOTO “Kofmadka’” BeIcoToi ot 0,5 1o 1,5
cM. Brimensemas sHeprus WCKp Ha DJICKTPONaX INPH HOPMANBHBIX YCIOBHSX NPH UIUTENBHOCTH paspsna
(2,00,1) c momxHa coctanaTh oT 30 g0 40 J[x. KoHCTpyKINs 3aKUraromero yCTponCcTBa JobKHA 00eCTIednBaTh
JUCTaHIIMOHHOE YIIPaBIICHHE.

4.10.1.9. DnexTpomynbT, CIyKallWid IUIA TOJa4YH SJIEKTPONUTAHMS Ha BCE MOTPEOWTENH YCTAHOBKH:
ANIEKTPOHArpPEBaTeH TepMOIIKada, dICKTPOIBUTATENb BEHTIUIATOPA, OJOK pEryJIHpOBaHUS TEMIIEPATYpHI,
3a)KUTAIoMIee YCTPOICTBO, BaKyyM-Hacoc. KadecTBO M MPOYHOCTH SIEKTPOU3OIIINH AIICKTPOIMYIBTa, IPOBOIOB U
TOTpeOuTENel TOIDKHBI COOTBETCTBOBATH TPEOOBAHUSM AJIEKTPOOE30IIACHOCTH TP paboTe HA YCTaHOBKE.

4.10.2. Iloocomosxa k ucnvlmanusm

4.10.2.1. ITpu HEOOXOMMMOCTH YCTAaHABIMBAIOT COOTBETCTBHIE UCCIICYEMOro 00pa3iia MaclopPTHBHIM TaHHBIM.

4.10.2.2. HaxonmsT pac4eTHbIC 3HAYCHIS IIPEAEIOB 10 GopMyJiaM, IPUBEACHHBIME B MIPHIOKEHHN 4.

4.10.2.3. Ilepen wucoblTaHHEM IPOBEPSIOT YCTAHOBKY Ha TI€PMETUYHOCTh. [ €pMETHUHOCTH YCTAHOBKH,
BKJIIOYAsl MCIIAPUTENb, PEaKIHOHHBIA COCYyN, TPyOOIpPOBOABI C apMaTypoi, PTYTHBIH MaHOMETp, JNOJDKHA OBITH
Takod, 4ToObl Tpu octatounoM aasieHun ot 0,90 mo 1,33 xlla w3MeHeHMe NaBICHHS 3a CYCT HATCUYCK HE
npesbimano 66 Ia 3a 30 muH.

4.10.2.4. TIpoBepsitOT MPUTOAHOCTh YCTaHOBKM K pabore mpu Temmeparype (25+10) °C mo mpomaHy c
4HCTOTON HEe MeHee 99,95 %, HIKHUH MpeeN KOTOporo A0JDKeH cocTaBiath (2,05+0,10) % o06.

4.10.3. Ilpogedenue ucnvimanuii

4.10.3.1. s onpeneneHus] HUXKHETO Mpefiena OpraHndecKuX BEHIECTB, CoAepKanux Toiabko atomsl C, H, O,
N u omun arom C1, BHavane MpUroTaBiIMBaiOT ra30- U NapOBO3/YIIHYIO CMECh, COiepKallyto B 1,3 pa3a MeHbIe
HCCJIElyeMOro BEIeCTBa, YeM HEOOXOIMMO ISl CO3aHHsl CMECH, COOTBETCTBYIOIIEH €ro pacyeTHOMY Ipeledy.
Jnsa gpyrux BemiecTB BHa4ajie IMPHUTOTABIMBAIOT CMECh, COIECP)KAIIYI0 B IBa pa3a MEHBIIE HCCIIETyeMOro
BEILIECTBA, YEM Ha PACUETHOM IIpeee.

Crnenyer y4uThIBaTh, YTO HIDKHHUM Tpenen mpu Temmeparype (25+£10) °C He MOKeT OBITh HIDKE CIEAYFOIIIX
sHaueHwit: 11 mapoB — 0,4 % 006., st razoB — 1,5 % 00.

st omipeneneHus BEpXHETO Tpefiesia OpraHndecKrX BEIIeCTB, coepikamux Toibpko atoMmsl C, H, O, N u oquna
atom Cl, BHavasie MPUTOTABIMBAIOT CMECh, COACPIKAIIYI0 KHCiopoaa B 1,5 pa3za MeHbIIe, 4eM HEOOXOIMMO ISt
CO3[aHUSI CMECH, COOTBETCTBYIOLICH pacdeTHOMY mpeeny. s Apyrux BemIecTB BHAdYalle IMPHUTOTABIUBAIOT
CMech, COZIepKAIyl0 KUCIOPOa B 1Ba pa3a MEHbIIE, YeM B paCUETHOH MpeaeTIhbHON CMECH.

4.10.3.2. Tlpm HEOOXOOMMOCTH 3allONHAIOT WCIAPUTENh JKUAKHM TOPIOYMM, HArpeBalOT HCIAPUTENb,
BKITIOYAIOT OJIOK PETYIMPOBAHUS TEMITEPATyPHI M BEIBOAAT YCTAaHOBKY Ha TPEOYeMBIH TeMITepaTypHBIH PEKIM.

4.10.3.3. [Iy1s IpUTOTOBICHUS CMECH TPeOyeMOTro COCTaBa PEaKIIMOHHBIN COCY BaKYyMUPYIOT JIO OCTaTOYHOTO
nmasierns 133,3 Ila, 3aTeM moodepenHO TONAOT B HETO KOMITOHEHTHI CMECH IO MapIalbHBIM HaBICHUSIM (D),
BBIYHCIISIEMBIM 110 (hopMyIIe

pK = 070 1 (prCMs (4)

rae ¢« — 3ajJaBaeMasi KOHIIEHTpaIs KOMIIOHEHTa cMecH, %o 00.;

Pew — OOIIIEE TaBIIeHHE Ta30BOH cMmecH, Klla.

[Tpn HEeoOXOIMMOCTH JIOIYCKAIOTCSI MHBIE CHOCOOBI MPUTOTOBJICHUSI CMECEH, €CIM OHHW JIAI0T TOYHOCTH He
HIDKE, YeM TpeJularaeMblii crroco0.

4.10.3.4. OOmiee naBiIeHUE CMECH BBIOMPAIOT B Mpezeiax OT arMocdepHoro aaenenus ao 120 k[la. Beidbop
BEJIMYMHBI OOIIIEro IaBIICHUS ONPEAENSETCS] HEOOXOIMMMOCTBIO UMETh U30BITOK JaBJIeHHs CMECH 110 OTHOLIEHHIO K
aTMoc(epHOMY JTaBJICHUIO ITPU NMPOBEJIECHUN KOJIMYECTBEHHOTO aHAIIN3a.

4.10.3.5. OuepenHocTs MOJAYM KOMIIOHEHTOB CMECH B PEAKLIMOHHBIA COCYA 3aBUCHUT OT MX MapLHalbHBIX
JIABJICHUH: KOMIIOHEHT C MEHBUIMM NapUUAIbHBIM JIaBICHUEM II0JAI0T IIEPBBIM, KOMIIOHEHT C OOJBIIUM
MapIHatbHBIM J1aBICHHEM—IIOCIIEJHUM.

4.10.3.6. ITocne Hamycka KOMITOHEHTOB B PEAaKIIMOHHBIN COCYIl CMeCh IEPEMEINBAIOT B TeUeHHE 15 MuH.

4.10.3.7. IIpu HEOOXOMMMOCTH ITPOBOJAT KOJIMUYECTBEHHBIH aHAIM3 CMECH P ee 0TOope Yepe3 TpyOOorpoBos
C 3aIIOPHBIM BEHTHJIEM, COOOIIAIONIMM PEaKIMOHHBIHN cocyy ¢ arMochepoit. [Tocie anann3a n30bITOK JaBIEHHS B
PEaKLMOHHOM COCY/IE OHIKAIOT JI0 3HAYSHHUs1 aTMOC(EPHOTo IaBIICHUSI.

4.10.3.8. BrpIkmro4aloT HarpeBaTeld W BEHTHIATOP TepMolmkada. 3aTeMHSIOT MOMENIeHHE JIabopaTopHi.
OTKpBIBAIOT HUXKHIOK KPBIIIKY PEAKIMOHHOTO COCY/Ia JI0 YIIOpa B KOHIIEBOM BBIKIIIOUATEIb.

4.10.3.9. C mepeHOCHOTO MyNbTy 32KATAI0T CMECH ITyTeM II0/Iadd UCKPHI Ha 3JIEKTPOIsl. I[IpoaomKnTeIhHOCTD
BPEMEHU C MOMEHTA OTKPBITHS HUKHEH KPBIIIKH JO MOMEHTA 3aKUTaHUsI CMECH HE JI0JDKHA MPEBBIIIATh 5 C.

4.10.3.10. Pe3ynbTar uctpITaHUS Ha pacIpOCTpaHCHUE TUNIAMEHH OIICHUBAIOT BH3YalbHO. /111 HaOmoneHus 3a
IUTaMEHEeM HCIOJIB3YIOT 3€PKAalo, YCTAaHOBICHHOE TIO]T YIJIOM He OoJbie 45 °K yCTaHOBKE.

4.10.3.11. B cMmecsx, rue miaMs pacipoCTpaHseTcs B BUIE MePOPMUPOBAHHON KOHBEKTHUPYIOIICH c(epsl, 3a
TOPIOYYI0 CMECh NMPHHUMAIOT TaKyl0, B KOTOPOW IIaMsi paclmpoCTpaHAeTcs JO OOKOBBIX CTEHOK PEAKIIMOHHOTO
cocyna. JlanpHeliiee mHOBeJEHWE IUIAMEHH (IOWAET OHO 1O BEpXHEH KpBIMIKK cOoCyla WM, B pe3yibTare
BEITAJIKUBAOIIETo ‘“3ddexra TpyOsr”, OymeT BHIOPOIIEHO M3 COCYyNa, HE YCIEeB NOCTHTHYTH BEPXHEH KPBIIIKH
coCyza) He JOJDKHO MPUHUMAThCSl BO BHUMAHHKE TIPH OLICHKE Pe3yIibTara OIbITa.

B cmecsx, rme mimamsi MOXKET JIOCTHTHYT, BEpXHEH KpPBIIIKM COCyla paHblle, 4eM OOKOBBIX CTEHOK, 3a



TOPIOYYI0 CMECh MPUHUMAIOT TaKyl0, B KOTOPOH IIaMs PaclpoCTPaHIETCs 10 BEPXHEH KPBIMIKK PEeaKIHOHHOTO
COCYZ.

4.10.3.12. Ecnu mpu TEepBOM HCIBITAHUM CMECH TIIOIyYeH OTPHUIATETBHBIM pPE3yIbTaT, TO B KaKIOM
MOCJICAYIONIEM HCIBITAaHUN TPU ONPEACICHUN HIDKHETO (BEPXHETO) Ipesesa KOHIEHTPAIMIO HCCIIEIyeMOro
BEILIECTBA CIIEAYeT yBeIU4InBaTh He Oosee deM Ha 10 % (ymeHbiats He Oonee yeM Ha 5 % ) OT MepBOHAYAIBHOMN
KOHIIEHTPALMH 0 MOJIYYCHHUS MOIOKUTENEHOTO PE3yIbTaTa.

Ecnu rpu mepBoM HCIIBITAHUH TOJIYYECH HOJMOKUTENBHBINA PE3YIbTAT, TO MOCIEAYIOIINE UCIIBITAHMS IPOBOIAT C
YMEHBIICHHOH HA HIDKHEM IIpesiesie W YBEIMYEHHOM Ha BEpXHEM Ipeferne KOHIEHTPAUUsIMH TOPIOYero
KOMITOHEHTA JI0 MOTy9IeHHs] OTPHUIATETBHOTO PE3yIbTara.

B panbHelinieM mar W3MeHEHHs KOHIIEHTPAIllMM KOMIOHEHTOB B CMECH TOCTENEHHO YMEHBIIAIOT 0 TEX IOp,
TI0Ka HaOJTIo/IaeTcsl TTOBTOPSIEMOCTh PE3YIIBTATOB.

4.10.3.13. Tlocie KaxIOro MCHBITAHMS PEAKIMOHHBIA COCYZ M TepMoIUKad IpOIyBaOT BO3LYXOM JIIs
yHaJeHus] MPOAYKTOB TOPEHHsS WIJIM Ta30B M JUIA OXJAXICHUS CTeHOK cocyna. Ilocnemyroinee wucrblTaHue
HAYMHAIOT [10CTIE TOro, KaK TEMIIEpaTypa B pEakIMOHHOM COCYAE JOCTUIHET TeMIIepaTyphl 3aJaHHOTO PeXXKHUMa.

4.10.3.14 Tlocne cepuu UCTIBITaHUI C OJHUM BEIIECTBOM CIIE/IyeT TIIATEIBHO MIPOMBITH COCY/, TPYOOIIPOBO/IBI
U 3aTI0PHYIO apMaTypy 3TaHOJIOM, a 3aTeM UX MPOCYIIUTh U IPOIYTh BO3LYXOM.

4.10.4. Oyenxa pe3yromamos

4.10.4.1. 3a mpezen pacupoCTpaHCHHS TUITAMEHH MTPUHUMAIOT CPEIHEE apHU(PMETHUCCKOE MISCTH OFKANIIINX
3HAUEHUH KOHIIEHTPAIMH MCCIIEAYeMOro BEIIECTBa B CMECH, B TPEX M3 KOTOPBIX HAOMIONAETCS IOJNOXKUTEIbHBIA
pe3yNbTaT HCIBITAaHNA, B TPEX JIPyrUX—OTpHUIaTeabHbIA. [lomydueHHOe 3HaYeHHE Tpesiesia OKPYITIIOT 10 BTOPOTrO
3HaKa I0cCJIe 3arAToil.

4.10.4.2. CxomuMOCTh MeTOJIa TP JOBEPUTEIBHOM BeposaTHOCTH 95 % He nomxHa npessimath 0,1 % 006. Ha
HxHeM nipenene u 0,2 % 006. Ha BepxHeM mpezere.

4.10.4.3. Bocripon3BoANMOCT METO/IA TIPH IOBEPUTENBHON BEpOSITHOCTH 95 % He momkHa npessimath 0,3 %
00. Ha HIKkHeM Tipenene u 0,6 % 00. Ha BepXHEM Mpeene.

4.10.4.4. YcnoBus W pe3ydabTaThl MCOBITAHWN PETHCTPUPYIOT B IPOTOKONE, (hopMa KOTOPOTO TpPHBEICHA B
MPUIIOKEHNH 1.

4.10.5. Tpebosanus bezonacnocmu.

4.10.5.1. Tlpu 3aKuTaHUM TOPIOYEH CMECH OIEpaTop IODKEH HAXOAWTHCS HA PACCTOSHUU HE MEHee 2 M OT
YCTaHOBKH.

4.10.5.2. He crremyer mpOBOAUTE HCIIBITAHHUS CMECEH C KOHIICHTpAIel TOPIoYero OOIbIIIe, YeM KOHIIEHTPAIUs
IIepBOil TOpIoUeH cMecu B OEGAHBIX CMECAX M MEHbIIE, YeM KOHIIEHTPALMs IepBOH roproyeil cMecu B OorarbIx
CMecsX.

4.10.5.3. Pabouee MecTo omeparopa JOJDKHO YIOBIETBOPATH TpeOoBaHMSIM anekTpodezonacHoctr mo 'OCT
12.1.019 u canurapHo-rHrHeHnIecKkuM TpedoBarmsM o [OCT 12.1.005.

4.11. Meron »SKCHEpPUMEHTAJIbHOIO OIpENEeNCHHsT IOKa3aTesledl B3pblBa IIBUIEBO3IYIIHBIX CMECe —
MaKCUMAaJbHOTO JaBJICHMS B3pbIBA, HIDKHETO KOHIIGHTPAMOHHOTO IIpeliena paclpoCTpaHEeHHs IUIaMEHH,
MHHUMAJILHOTO B3PBIBOOIIACHOTO COAEPKAHMsI KHCIOPOJa U MHUHUMAJIBHOW (lerMaTu3upyronieil KOHIEHTpaluu
¢nermaru3zaropa.

4.11.1. Annapamypa

VYcraHoBKa Ul OINpeneNieHusl MoKasarejield B3pbIBa IBUICBO3AYLIHBIX cMeceil (4epT. 13) Bkitouaer B cebds
CIIEAYIOLINE 3JIEMEHTHI.

4.11.1.1. PeakunoHHBIH cocyl, TPeCTaBIAOMNI co00i MIMHAP BbicOTOH (450 +£25) MM M BHYTpPEHHUM
nuaMerpom (10545) MM, BBITIONHEH M3 HEp)KaBerolleld CTalli U paccuuTaH Ha pabouee nainenue go 1 Mlla.
Cocya cHaOXeH IITyLepaMy TSl TOJa4l Ta30BbIX KOMIIOHEHTOB U MOJCOCAUHEHNUS TaTIMKA JaBICHUS.

Kpome MeTamimnyeckoro peakimoOHHOTO COCYa YCTaHOBKA CHaOXKeHa PEakIIMOHHBIM COCYIOM U3 CTEKIISTHHOM

Tpyos! o 'OCT 8894 Bricoroii (450+25) MM, BHyTpeHHUM nuamerpoMm (105 f% ) MM ¥ TOJNIIHMHOM CTeHKH (7+

1) mm.

4.11.1.2. Cucrema ra3onpHroTOBICHUS M PACIBUICHUS HCCICIYEMOro BEIIECTBA, pACCUYMTAHHAs Ha padouce
nasienue 10 1 MlIla, cocTout us:

KOHYCHOTO pacmlbUIMTeNs ¢ yriaoM pactBopa (30+5)°, KOTOpbIi ABISETCS BEPXHEH KPBIIMIKOH PEeaKIMOHHOTO
coCy/ia ¥ BBITIONHEH U3 HEPKABEIOIIEH CTallH;

(dopkamepbl, B KOTOPYIO IIOMEHIAIOT o00pasel HCCIEeAyeMOro BeliecTBa (pEeKOMEH/yeMasi KOHCTPYKIHS
(hopkaMepsl IpUBECHA B IPUIIOKEHUH 5);

o0paTHOTo KJIanaHa ¥ KJIaraHa ¢ 3JIeKTPOIPUBOIOM; BpeMs OTKPBITHS 31ekTponHeBMokiamana (0,3+0,1) c;
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1 — peakuMOHHBIN cocyl;, 2 — KOHYC pachbuinTens; 3 — dopkamepa; 4 — oOpaTHbIH Ki1amnaH;
5 — KJamaH ¢ 3IeKTPONPUBOAOM; 6 — MaHOMETp; 7 — pecUBep; 8§ — razoaHanau3arop:
9 — myneT ynpasneHus; 10 — UCTOUHMK 3axuranus; 11 — peructpupyromas anmnaparypa;
12 — paTtuuk maBiIeHUS

Yepr. 13

pecuBepa ¢ TpybonposogamMu BMecTUMOCTEIO (1,0+0,2) am?;

MaHoMeTpa Kiacca TogHoct 0,25.

VYcnoBHBIA THamMeTp mpoxoma TPyOompoBomoB govkeH ObiTh  (10,0+£0,5) MM, 3JIE€MEHTOB CHCTEMBI
Ta30MPUTOTOBICHHS M pacibiieHns He MeHee 10 MM, BeHTwiel He MeHee 4 MM. J[iTMHA TPYOOIIPOBOIOB MEXKIY
PECUBEPOM U pacTbUIATENEeM JoibkHA cocTaBiATh (0,9+0,1) M.

4.11.1.3. HCcTOWHWK 3a)KUTaHUs, TPENCTABIIIONMNA COOOH HarpeBaeMyr0 OSICKTPHYECKHM TOKOM [0
temneparypsl (1050+50)°C crmpans u3 mpoBonokn mapku X80H20-H (I'OCT 12766.1) mmamerpom 0,8 M.
Jmaa crmpamm (50+1) mm, BHyTpeHHHH muamerp crupand (8,0+0,5) mMm; wncno ButkoB 30; moTpebisiemast
momrHocTh Tipu Toke (13,0+0,5) A coctaBmsier (475+25) Br, Bpems Brixoma Ha pabodyio Temmeparypy (8£1) c.
Crimpaib pacroyio)KeHa TOPH30HTAIBHO Ha OCH IIHIMHIPA Ha paccTosHud (15045) MM ot HIKHETO (raHIa.

4.11.1.4. Cucrema permcTpaniil IaBJICHHS, COCTOSINAs W3 JaTdHKa ABICHUS W BTOPUYHBIX MPHUOOPOB,
JIOJDKHA o0ecreunBaTh HETIPEPhIBHYIO MM AMCKPETHYIO 3aIliCh M3MEHEHHMS JIaBJICHUS! BO BPEMEHH B YaCTOTHOM
muana3ore ot 0 mo 300 I'm ¢ BepxHUM mpenernoM m3MepeHns He MeHee | MIla. 3a Hagamo orcuera BpeMEHH
NIPUHUMAIOT MOMEHT cpadaThIBaHUsI KilalaHa paciiblIeH st 00pasiia NCCieayeMoro BEIecTBa.

4.11.1.5. KoHTposb cOAEp)KaHUs KHUCIOpPOAa B PEAKLIUOHHOM COCYI€ U PECHUBEPE OCYLUECTBISIIOT
ra3oaHaln3aTopoM C Juana3oHoM u3Mepenust or 0 no 21 % 00. W mpenensoM JOMycKaeMOW IOTPEIIHOCTH
MokasaHuii He 6onee £2,5 % .

4.11.1.6. TIlyner ympaBicHUs, OOCCICUUBAIOIIUI INCKTPOIUTAHUE W CHHXPOHM3AIUIO B 3aJaHHOMN
IOCJIEIOBATENLHOCTH PabOThI CHCTEMBI PACTIBUICHUS, HCTOUYHMKA 32)KUT'aHUsI U CUCTEMBI PETHCTPAINH.

4.11.2. Iloozomogka K ucnvblmaHusim

4.11.2.1. YcraHaBnmBalOT COOTBETCTBHE HMCCIIEIyeMOIO BELIECTBA ITACIIOPTHBIM JIaHHBIM 110 BHEIIHEMY BHIY,
BIIQXKHOCTH, 30JIbHOCTH, a JJISI TUIABSIIIXCS BEIECTB—AOMOIHUTEIHHO 110 TEMIIEPAType IJIaBICHNUS.

4.11.2.2. HccnexyeMble BeleCTBa PACCEUBAIOT; TIPH UCIIBITAHUH UCIIONB3YIOT 00pasiibl ¢ pa3MepaMy YacTHII
MeHee 50 MKkM 1t MeTauioB U MeHee 100 MKM — /ISt APYTUX BEIECTB.

4.11.2.3. TIpoBepstOT CTaTbHON PEAKIIMOHHBINA COCYIl Ha TEPMETUYHOCTb.

4.11.2.4. TapupyroT CHCTEMY PETUCTPALINHU TABICHHS.

4.11.2.5. IlpuromHOCTh yCTAaHOBKU K pabote mpoBepstoT 1o jukonoauto (IOCT 22226), nokasarenu B3pbiBa
KOTOpPOTO JTOJDKHBI OBITH PaBHBI: MakCHMaJIbHOE AaBieHue B3pbiBa (620£85) klla, HIOKHUI KOHIICHTPAITMOHHBII
npezen (34+8) r'M*, MUHMMAJIBEHOE B3PBIBOONACHOE coepkanue kucnopoaa (10,2+1,0) % o0.

4.11.3. IIposedenue ucnvimaruti



4.11.3.1. ToroBsT ra3oByI0 CMECh 3aJJaHHOTO COCTaBa OTAEIHHO B PEAKIMOHHOM COCYIE U B PECUBEpE IO
MapHIUAEHBIM JaBJICHUSM KOMIIOHEHTOB (P ), BBIYHUCIIEMBIM 110 (hopmyite (4).

B peakunoHHOM cocy/ie TOTOBSIT Ia30BYI0 CMECh C TAKUM pacdeToM, 4ToObl 00lee JaBieHHe ra30BOi CMECH
mpeBbImano armMocpepHoe He MeHee yeM Ha 50 k[la. 3atem cOpacbiBatoT HW30BITOYHOE MdaBICHHE dYepe3
ra30aHaJIN3aTop, ONMPENEISIsl IPU 3TOM COAEPKAHUE KUCIOPOa B PEAKIIMOHHOM COCYIE.

B pecuBepe TOTOBAT ra3oByl0 CMECh C TAKHM PacdeToM, 4ToOBI 00Iee JaBJIeHHE Ta30BOH CMECH MPEBBIIIANIO
atMocdeproe He MeHee deM Ha 350 klla. 3atem cOpachIBatOT M30BITOYHOE MaBICHHUE Yepe3 ra30aHaN3aTop IO
HAYaJILHOTO JABJICHUS PACIBUICHUS (py ), paBHoro (300+10) k[la, ompemernsst mpu 3TOM cofiepKaHue KUCIOpoIa B
pecuBepe. Pa3nuune KOHIEHTPAIMK KHUCIOPOJa B PEaKIIMOHHOM COCYIE M pPECHBEpE HE JOIDKHO mpessimared 0,5
% 00.

4.11.3.2. B3pemmBaroT 00Opa3el] UCCIeyeMOro BeIecTBa ¢ MorpenrHocTeio He 6omee 0,01 T 1 momemaioT ero
B (hopkamepy.

4.11.3.3. VYcraHaBIMBaIOT HA IyJIbTE YNPaBIECHHUsS IPONOIDKUTENBHOCTh pachbuleHHs obOpasna. Bxiouaior
WCTOYHMK 3a)KMTaHUS U 0 BBIXOJY MOCIIEJJHETO Ha PEXHUM PaclbUISIOT o0pasel, GUKCHPYs IIPH 3TOM W3MEHEHUE
JIaBJICHUsT B PEAKIMOHHOM cOCyJe M KOHEYHOe JaBieHHe (px ) B pecuBepe. [locie pacmbuieHus oOpasia
OTIPE/IEISIFOT MAcCy OCTaBILETOCs B (popKamMepe HEPaCIBUICHHOTO BELIECTBa.

4.11.3.4. OummaroT peakUOHHBIM COCYJ OT OCTaTKOB BEIIECTBA M NpPOAyKToB ropeHus. IIpomysaror
PEaKLMOHHBIN COCY/l, pECUBEP U TPYOOIPOBOBI BO3YXOM.

4.11.3.5. TIoBTOPSIIOT UCIIBITAHKS C PA3IMYHBIMU IO Macce 00pa3liaMy HCCIIelyeMOro BEIeCTRa.

l'[pnMe'{aHne. I[J'IH TMOATBEPKACHHUS IUIAMEHHOI'0O XapaKTE€pa B3phbIBa IbIICTa30BbBIX CMeCGﬁ, OJIM3KUX 10 COCTaBy K
HWKHETIPEACIIbHBIM, UCIIBITAHUA IIPOBOJAT B CTCKIIAHHOM COCYIIC.

4.11.4. Oyenxa pe3ynomamos

4.11.4.1. Tlo pe3ynsTaTaM EIMHHUYHOIO HCIBITAHUS OMNPEHCIIAIOT HAWOONBINNE 3HAYCHHS H30OBITOYHOTO
JTABIICHUS B3PHIBa M KOHIICHTPALHIO UCCIIEAYEMOTO BEIIECTBA BO B3BECH 110 (POpMyIIam:
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TI€ Pwp, AP —COOTBETCTBEHHO 3HAYCHHS M3OBITOYHOTO MABICHHS B3pPBHIBA M MAaKCHMAaJbHOTO H3MEHCHHUS
JIaBIICHUS B IIpOLIecce eAMHUYHOTO HenblTanus, klla;

Pa —arMocdepHoe naBieHue, klla;

Po — pa3mepHsIit ko3 durment, kl1a;

s —KOHIIEHTPALMS UCCIEMYEMOrO BENIECTBA B PEAKIIMOHHOM COCY/IE ISl SAMHUYHOTO UCTIBITAHMUS, KI*M™;

m— Macca o0pasia B eMHUYHOM HUCIIBITAHHUH, KT

Vi, Vpy—COOTBETCTBEHHO BMECTHMOCTb PEAKIMOHHOTO COCY/a H PECHBEpa, M*;

Pu, Px —COOTBETCTBEHHO HAa4YaJbHOE W KOHEYHOE IABJICHUS B PECHBEPE B MPOIECCe SANHHUYHOTO UCIBITAHNUS,
klla.

[pumeuanne. KoHeuHOe AaBleHUE B pecHBEpe M3MEPSIOT ciycTs 15—20 ¢ mocie 3aBepiueHHs Mpolecca TOpeHHs B
PeaKLMOHHOM cocy/le JI0 IPOYBKU peCUBEPA BO3IYXOM.

4.11.4.2. JIns onpeneneHus MaKCHMAaJBbHOTO JABJIEHHs B3pPbIBa MCCIIEIYEMOTrO BEIIECTBA CTPOAT KPUBYIO
3aBUCHMOCTH JIaBJICHUS B3PbIBA (Psy,) OT KOHIEHTpaLMM BemiecTBa (Ps). Maccy oOpasia, COOTBETCTBYIOIIYIO
HauOONbIIEMY U3 TIONYYEHHBIX 3HAYEHHH pmp , NPUHAMAIOT 32 ONTHMAIbHYIO (TUNHMYHBIE 3HA4YCHHS
ONTHMAIIBHBIX Macc o0Opasla HaxoasaTes B auaraszone ot 1,5 mo 5,0 r). Hanbonbinee u3 noimy4eHHBIX 3HAUCHUH
JIaBJICHUS B3pbIBa MPUHUMAIOT 32 MAKCUMAJIbHOE J1aBJIEHHE B3pPhIBa UCCIIEIyEeMOro BEIeCTBa.

4.11.4.3. 3a BenIUUMHY HUXKHETO KOHIIEHTPAIIMOHHOTO Ipeena paclpoCTpaHEHHsl IIIaMEHH NbUICBO3AYIIHOM
CMECH HCCIIElyeMOT0 BEIlecTBa MPUHUMAIOT 3HAYCHUE KOHIIEHTPAIUU s, COOTBETCTBYIOIIEE AABICHUIO B3phIBA
50 xI1a na ynomsiaytoii B 11. 4.11.4.2 3aBUCHMOCTH.

4.11.4.4. MuHuManbpHOe B3pBIBOOIAcHOE coiepikanue kuciopoza (Po, ) ompenensior Ha obOpasuax
ONTUMANIFHONH MAacChl, COOTBETCTBYIOIICH MaKCHMalbHOMY JaBlicHWIO B3pbBa (. 4.1-1.4.2), myrem
HOCJIC/IOBATE/IBHOTO YMEHBIIICHHS COAEPIKaHUs KHCIOPOAa B ra3ONbUICBO3AYIIHON cMecH. 3a 3Hadenne Po, ,

MIPUHAMAIOT CpefiHee apu(MeTHIecKoe IByX KOHIIEHTpanuii KUCIOpoaa B CMECH, pazIHyaroniuxcs He Oomee yem
Ha 1 % 00., mpu OonblueM U3 KOTOpBIX HaONrofaercs AasiaeHue B3pbia cB. 50 xlla, a mpu MeHbIIEM JaBleHUE
B3phbIBa He npessimaet 50 klla npyu mecTUKpaTHOM MMOBTOPEHUH HCIIBITAHHH.



4.11.4.5. 3HayeHre MUHUMAIBHOU (JIerMaTH3UPYIOLIEi KOHIIEHTpaluK (IIerMaTn3aropa B MbUICBO3IYIIHBIX
cmecsx (@g), Y% 00. BEIYUCIAIOT IO hopMyIie

477,40
02
9y =100 - ——7— @®)
100 - @
e (P,HZO — coJiepKaHKe BOJSHOTO Iapa B BO3ayxe, % 00., BeIYuCsieMoe 1Mo Ghopmyiie
(szo = EszO /pa (9)

rae £ — oTHocHUTeNbHasl BIaKHOCTb BO3yXa, % ;
P 11,0 — JBIEHKUE HACBILICHHOTO BOJHOIO Tapa, Klla.

4.11.4.6. Ecnmu B mpolecce UCHBITAHUHM TBUICBO3IYIIHBIX CMeCE MaKCHMalbHOE [aBICHHE B3pbIBA HE
npessimaer 50 klla, To uccreryemMoe BemecTBO MOKHO OTHECTH K B3PHIBOOE30ITACHBIM TOJIBKO IPH YCIIOBUH, YTO
OHO SIBJISIETCS TPYAHOTOPIOYMM WIIM HETOPIOYMM I10 pe3yJIbTaTaM OIPEACIICHUs] TPYIIbI roprodecTu. Jis roprounx
BEILIECTB B TAaKOM ClIy4ae PEKOMEH/YeTCs INPOBECTH HCIBITAHUS B KPYITHOMAaclITaOHOW B3pPBIBHOM Kamepe
BMECTHUMOCTBIO HE MeHee 20 M’ ¢ UCIONb30BaHMEM HMCTOYHUKA 3QXKUTAHMS OONBINEH SHEPIUHM U MOLIHOCTH
(HanpuMep, MUPOTEXHIYECKOTO C 3a11acoM XMMHUYecKoi sHeprun He MeHee 10 k/Ix.).

4.11.4.7. CxomuMOCTh U BOCIPOU3BOAMMOCTb METOZa ONpPEAENEHHs MOoKa3zaTelel B3pbIBa MBUICBO3TYIIHBIX
cMecel TIpU TOBEPUTENbHON BEPOATHOCTH 95 % He J0JDKHA MPEBHIIaTh 3HAYCHHH, IPUBEICHHBIX B Ta01. 8.

Tabmmma 8

[Toka3zarenb B3pbIBa MBUIEBO3AYLIHBIX CMECEH I[Toka3arenp TOUHOCTH, %
CXOJIMMOCTh BOCHPOU3BOANMOCTh
MaxkcruManbHOe AaBIECHUE B3PhIBA 14 23
HuxHuil KOHLEHTPAaUMOHHBIN MTpees 12 59
MuHuManbHOE B3phIBOOIIACHOE COAEPKAHKE KUCIOpoa 10 11
MunuManbHas ¢rermMaTu3Mpyromias KOHLIEHTpaLus 13 14
(ermaru3zaropa

4.11.4.8. YaioBusi M pe3yabTaThl UCHBITAHUH PETHCTPUPYIOT B IPOTOKONE, (popMa KOTOPOro IpHBEICHA B
MIpUIIOKEHUH 1.

4.11.5. Tpebosanus 6esonacrocmu

[Ipn ucnbITaHUSX PEaKIMOHHBIA COCYI CIIEIyeT yCTaHaBIMBaTh B CIENHaIbHOM IHIKady, 000pyI0BaHHOM
BBITSDKHOWM BEHTHJISIIMEH W oOecrieynBarolieM Oe30acHOCTh OIeparopa B Cliydae paspylleHUs] peaKIMOHHOTO
cocyza.

B nponecce noaroroBku 006pa3noB ISl UCHIBITAHUS CIEoyeT MPUMEHSITh HHANBHYaIbHBIC CPENCTBA 3AIINTHI,
BbIOMpaeMBble B COOTBETCTBUH CO CBOMCTBAMHU HCCIIEyEMOT'O BEIIECTBA.

Pabodee mecTo oneparopa JIOIDKHO YAOBIETBOPATH TpeOoBaHmsIM anekTpodesomacHocTr o 'OCT 12.1.019 n
CaHMTapHO-THUIHeHHYecKuM TpeboBarusaM o I'OCT 12.1.005.

4.12. MeToz 5KCIIEpUMEHTAILHOTO OIIPENENICHUsI TEMIIEPATyPHBIX MPEAEIOB PacIpOCTPAHEHHS IIAMEHHU 110
MapOBO3IYIIHBIM CMECSIM

Meron peamm3yercs mpu Temmeparypax ot MuHyc 50 mo 300°C w He NPUMEHHUM [UIS HCIBITAHUS
MOJIMMEPU3YIOIUXCST TIPH HArpeBaHWHM, THAPOIM3YIOIIMXCS W OBICTPO OKHCIAIOIIMXCS JKHIKOCTEH, a TaKkKe
cMmeceit, conepkamux Oomnee 40 % BOJIBL

4.12.1. Annapamypa

[Mpubop st omnpeneneHus TEMIIEPATypHBIX MPENETIOB paclpOCTPAaHEHHWs IUIaMEHH BKIIOYAaeT B ceOs
CJICIYIOIINE JICMEHTHI.

4.12.1.1. PeakumoHsbli cocyn (4ept. 14) ¢ Tpems TOpJIOBHHAMH U3 TEPMOCTOMKOIO CTEKJIa Hapy>KHBIM
muameTpoM (65+2) MM | BEICOTOH 710 TOPIOBHUH (125+5) Mm.
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1 — peaknnOHHBIN COCYH; 2 — 3a)XHTaloIIee YCTPOCcTBO; 3— COPOCHO KIlammaH;
4 — TepMOdJIEKTPHYECKHU IIpeodpazoBaTeb

Yepr. 14

4.12.1.2. 3axwuratolee ycTpoHcTBO, BhIpabarsiBaroniee HCKpy MomHocThio (6+1) [k 3a 1 ¢ mpu paspsiaiHOM
MIPOMEXYTKE MEXay dJekrpogamu (5+1) MM. DJEKTpoxmbl 3aKUTalOIIErocsl yCTPOMCTBAa BBIIONHEHBI B BHIIE
KOHYCa ¥ PACIIONOKEHBI B IIEHTPE NapOBO3/AYIIHOTO IPOCTPAHCTRA.

Ipumeuanne. [{1s BeleCTB, KOTOPbIC HE BOCIUIAMEHSIOTCA OT UCKPOBOIO MCTOYHMKA 3a)KUTAHUS, IIPUMEHAIOT CIHUPAb
13 HUXPOMOBOH mpoBoiokn nuamerpoM 0,3 MM u mmHOH 300 MM; BHyTpeHHnit auamerp crimpanu (5+1) mm. Temnepatypa
Hakana crimpani — 1000—1200°C, Bpems BbIXojIa Ha pabovyro TeMIlepaTypy — He Oonee 4 c.

4.12.1.3. TepmodiekTprudeckre mpeodpa3oBaTe ¢ MaKCUMAJIBHBIM JHaMeTpoM pabodero crmas He Ooiee 1
MM /I U3MEPEHHS TEMIIEPATYPbI NCCIEAYEMOH KHUIKOCTH 1 TTAPOBO3/LYIIHON CMECH.

4.12.1.4. Tepmocrar, obecnieunBaroIuii padodyro Temmeparypy ot muayc 50 mo 300 °C.

4.12.1.5. YcrpoicTBO AJ1sl IPOMYBKH PEAKIIMOHHOIO COCYa BO3AYXOM.

4.12.2. Iloozomoska k ucnvimanusm

4.12.2.1. YcraHaBnHBarOT COOTBETCTBHE HCCIEAYEMON XKUIKOCTH MACIOPTHBIM JTaHHBIM.

4.12.2.2. PaccuWTHIBalOT TIPEOBAPHUTEIFHO TEMIICPATYPHBIE TIPENEeNBl PACIPOCTPAHEHUS IUIAMEHH 10
(hopMynaM, IPUBEICHHBIM B TIPHIIOKEHHH ©.

4.12.2.3. B 3aBHCHMOCTH OT pacUCTHBIX 3HAYCHHWH TEMIECPATypHBIX IMPEICTIOB BEIOUPAIOT pPabOUyIo
TeMIeparypy Uld TEpMOCTATHPOBAaHMSA PEAKLUOHHOIO COCyda C HCCIeIyeMOM >KUAKOCThIo. [lng mepBoro
UCIIBITAaHUSI B TEPMOCTATE YCTaHABIIHMBAIOT TEMIIEPATypy, KOTOpas IOJDKHA OBITh NPH ONPENCICHUH HIKHETO
IIpeziea MEHBIIE ero PacueTHOro 3HAUeHMs WM 3HA4€HHs TeMIIepaTyphl BCIBIIIKK B 3aKpBITOM TUrIe Ha 5—10
°C, a TIpH OIIpeNieNICHNH BEpXHETO Mpeiesia—O0o0bIle ero pacueTHoro 3Hadenus Ha 10—15 °C.

4.12.2.4. B 4uCTBIH Cyx0l peakuroHHBIN cocyn nmoMemarot (70 £2) cm® uccnemyemoit xuakoctd. B onny u3
TOpJIOBUH YCTAHABIUBAIOT HCKPOBON MCTOYHUK 3aXKHTaHMsI, HICKPOBOM MPOMEXKYTOK KOTOPOI'O TOKEH HAXOMUTHCS



B IEHTPE MapOBO3IYIIHOTO MPOCTPAHCTBAa. BO BTOPYIO TOpPJIOBHHY YCTaHABIMBAIOT JBAa TEPMOIICKTPHUECKUX
mpeoOpa3oBarelss TAKUM 00pa3oM, 4TOOBI PaboUMil criail OAHOTO M3 HUX HAXOAWIICS B LEHTPE CIIOS KHUIKOCTH, a
pabounii cmaif Apyroro—B ILEHTpE MapOBO3IYIIHOTO MPOCTPAHCTBA. TpPEThs TOPIOBHHA CIYXHT AT cOpoca
M30BITOYHOTO JABJIEHUS Yepe3 KIIarmaH, Macca KoTtoporo He Oornee 6 T. 3aTeM peakIHOHHBIN COCYH MOMEIIAOT B
TepMOCTaT.

4.12.2.5. TlpuromHocts mpubopa K paboTe MPOBEPAIOT MO JoneKaHy (uucToToi He MeHee 99,9 % ),
TeMIIepaTypHbIE TpeesTl KOTOPOoro paBHBL: HInKHUI (79+5) °C, Bepxuwuii (119+5) C.

4.12.3. Ilposederue ucnvimanuii

4.12.3.1. Tlpu BeIOpaHHOW TeMIIEpaType WCIBITAHUA PEAKIHOHHBIH COCY[ C HCCIEAyeMOH IKHIKOCTBIO
TEPMOCTaTUPYIOT B TedeHHe 12—15 MHH A7l yCTaHOBJICHUS TEPMOMHAMUYECKOTO PABHOBECHS MEXLY )KUIKOH U
napoBoi (azamu. [Ipu 3TOM TeMmneparypbl XKUAKOH U MapoBOH (a3 JOIDKHBI CTaOMIIM3NPOBAaThCA, & UX Pa3sHOCTh
He aoipkHa npesbimarh 1 °C.

3a TeMrieparypy UCIIBITaHUS IPUHUMAIOT TEMIIEPATypPy KHUIKOH (assl.

4.12.3.2. IIpoBoAAT UCIBITAHNE HA BOCIIAMEHEHHE, BKJIIOYAs UCTOYHUK 3aXKUraHus Ha 1 c.

4.12.3.3. Pe3ynbTaThl UCNBITAHUA Ha PACHpPOCTPAHEHHE IUIAMEHHM OLEHMBAIOT BU3YaIIbHO WM C MOMOLIBIO
JIaT4uKa.

3a BoCIUIAMEHEHHE NPUHHMMAIOT PaclpOCTPaHEHHWE IUIAMEHM II0 IApOBO3IYIIHOM CMECH OT HMCTOYHHKA
3a)KUTaHUs 10 BEpXHEH 4acTH PeaKIIMOHHOIO COCY/Ia.

4.12.3.4. Ecnu npu nepBOM HUCHBITAHUU Ha BOCIUIAMEHEHHE MONy4eH OTPULATENIbHBIN pe3yiabTar, To
CJIeNyIoIlee UCIIBITAHUE TIPOBOMIST TIPH TEMIIEpaType, yBeJIHMUCHHOI He Oosiee yeM Ha 5°C Jyisi HUXKHETO mpezelia
Y yMeHbIlIeHHON He 6osee ueM Ha 5 °C 1151 BepXHEro mpezena.

4.12.3.5. Ecnmu mpu mepBOM HCHBITAHUM HA BOCIUIAMEHEHHE ITOJMy4YeH IOJOKHUTENIBHBINA pPe3ynbTaT, TO
clemyroliee UCTIBITaHNe TPOBOAAT IPU TEMIEpaType, yMEHbIIIEHHOH He MeHee ueM Ha 5°C JuIs HIKHEro mpenena
U yBeIMYEHHOW HE MeHee ueM Ha 5 °C i BepXHero npesena.

W3MmeHss Temneparypy HCCIeIyeMOi JKUAKOCTH, HaXOAAT J1BAa TAKUX 3HAYCHUS TEMIIEpaTyphl C pa3HHUIEH He
6omnee 2 °C, mpu OXHOM U3 KOTOPBIX MTPOMICXOAUT BOCIUIAMEHEHHE, a TIPU APYTOM — OTKa3.

4.12.3.6. Tlocne KakmOTO HCIBITAaHUS HAa BOCIUIAMEHEHHE HE3aBHCHMO OT €T0 Pe3ylbTaTOB PEaKIMOHHBII
COCYZ ITPOIYBAIOT BO3LyXOM, OOecIieunBas KpaTHOCTh OOMEHa BO3/yXa B IIAPOBO3AYIIIHOM IPOCTPAHCTBE HE MEHEE
Tpex.

4.12.3.7. Ecnm wuccnemyemast XHIKOCTh W3MEHSET CBOM (DM3UYECKHE CBOWCTBA WIIM BHEIIHHH BHI, TO
MOCJICAYIOIINE UCTIBITaHNST HEOOXOIMMO IIPOBOANTH C HOBBIM 00pa3IoM.

4.12.4. Oyenka pesyrvmamos

4.12.4.1. 3a TemnepaTypHBIA TpeeNl PacIpOCTpaHEHH TUIAMEHH NMPHHUMAIOT CpefHee apu(MeTHIecKoe He
MEHee Tpex Iap OmIpefeieHHH Ha BOCIUIAMEHCHHE M OTKa3, IOJMYYEHHBIX Ha Tpex oOpaslax HcCleqyeMon
KUIKOCTH.

4.12.4.2. CXxoouMOCTh U BOCIPOM3BOJAMMOCTb METOJA MPH JOBEPUTEIBHOU BEpOSTHOCTH 95 % HE OMKHBI
NIPEBBIIATH 3HAYECHHUH, YKa3aHHBIX B Ta0I.9.

Tabmuma 9
Bemectso Jomnyckaemble pacxoxaenus, °C
CXOIMIMOCTb BOCIPOU3BOAMMOCTh
XMMHYECKHe OpraHUuEeCKHe BEIeCTBa U He(YTENPOIYKTHI 7 15
TexHU4YeCKHEe CMECH M PEaKITMOHHBIE MACChI 9 20

4.12.4.3. YcnoBust W pe3yAbTaThl MCHBITAHWN PETHCTPUPYIOT B IPOTOKONE, (hopMa KOTOPOTO TPHBEICHA B
MIPUIIOKEHNH 1.

4.12.5. Tpebosanus bezonacrHocmu

[Tpubop 11 ompeneneHus TEMIEPATYPHBIX MPEAEIOB PACIPOCTPAHEHUS IUIAMEHHU CIIEAYeT YCTaHABIUBATh B
BBITSDKHOM mKagy. Pabouee mMecTo omeparopa HOIDKHO YIOBJIETBOPATH TPEOOBAaHUSAM 3JIEKTPOOE30MACHOCTH TI0
I'OCT 12.1.019 u caantapro-rurneHmdecknM tpedoBanmsaM mo ['OCT 12.1.005.

4.13. Merop 9KCIIepIMEHTAIEHOTO OTIPEACIICHNS TEMITEPATyphl TIACHHUS TBEPAbIX BEIIECTB U MAaTEpHaIOB

Merton peanusyercst pu Temrieparypax ot 25 10 600 °C u He IPUMEHHM JUTS WCHBITAHUS METAJUTMIECKUX
TIOPOIIIKOB.

4.13.1. Annapamypa

st onpenenenys TemrepaTypsl TieHust npuMeHstoT npuoop OTIL,. onmcannsii B 1. 4.7.1.

4.13.2. Ilooecomosxka k ucnvlmanusm

4.13.2.1. JIns ucneitanmii rorossar 10—15 o6pa3nos uccemyemoro BeniecTsa (Marepuaina) maccoi (3,0+0,1)
1. OOpa3ubl SYEHCTHIX MaTEepHAJIOB JIOJDKHBI HMETh LMIIMHAPHUIECKYIO GopMy nuaMeTpoM (45+1) MMm; B oOpasiie
JIENIAI0T CKBO3HOE OTBepcTue muamerpom (20+1) MM co cmemeHueM ot neHtpa Ha (3,5+0,2) MM i BBOZA
TOPEJIKH.

[l1eHOYHBIC U JIMCTOBBIC MaTepUaIbl HAOUPAIOT B CTOINKY AraMeTpoM (45+1) MM, HaKIaabiBas CJIOH JAPYT Ha
JIpyTa JI0 JIOCTIKEHHs YKa3aHHOW MAaccChl.

4.13.2.2. Ilepen ucnpiTanueM o0pa3iibl KOHAUIIMOHUPYIOT B co0TBeTCTBUH ¢ TpeboBanusiMu ['OCT 12423 wnu
TEXHUYECKHX yCIOBUM Ha Matepuas. OOpaslbl JOJDKHBI XapaKTepH30BaTh CpPEIHHME CBOMCTBA HCCIELYEMOro
BelecTBa (Marepuana).



4.13.2.3. B 3aBucuMocTH OT 00beMa 00pa3iia ONPEENSIOT C MOMOILBIO [IA0JOHOB M (PUKCHPYIOT MOJIOKEHUE
KOHTeWHepa BHYTPH KaMepbl U PACCTOSHUE MEKIY Ta30BOI TOPEIKOH U TIOBEPXHOCTHIO 00pasIia.

4.13.2.4. T'a30ByI0 TOpENKy B TaHHOM METOJE HCIOJB3YIOT KaK MarucTpanb Ui MPUHYIUTEIBHON Mogadn
BO31yXa Ha obOpasew. st 3TOro HEOOXOMMMO BKIIFOUHTh MHKPOKOMIIPECCOP, OOECTICUMBAIONINN PACXOl BO3AyXa
0,7 n-MuH" ¥ MIOJHOCTBIO OTKPBITH BEHTHIIb PACXOIA BO3ILyXa.

4.13.3. IIposederue ucnvimanuti

4.13.3.1. HarpeBatoT peakIiMOHHYIO Kamepy 10 TeMIepaTypbl Hadajla Pa3jIoKeHHs MCCIIEAYeMOTo BEIIeCTBa
(marepuana) mm o 300 °C.

4.13.3.2. H3BnekaoT W3 PEaKIMOHHOW KaMephl JAepkaTenb C KOHTeiHepoMm. 3a Bpemsi He Oomee 15 ¢
TIOMEIIAIoT 00pa3el] B KOHTEHHEP U BBOILIT €T0 B PEAKIIMOHHYIO Kamepy. OMycKaroT BHYTPh PEaKIIMOHHON KaMephl
TOPETIKY.

4.13.3.3. Eciu mpu Temmeparype HCIBITaHHSA oOpaser TieeT (HaOmomaeTcs cBedeHue) Ooiee 5 ¢, TO
UCIIBITAaHNE TPEKPAIAalOT, KOHTEHHEP U3BJICKAIOT U3 KaMepbl 1 OCBOOOKIAIOT OT NMPOAYKTOB TieHus. Ciemyromee
UCIIBITAHUE C HOBBIM 00Pa3IOM MIPOBOAT MPH MEHbINEH Temneparype (Hanpumep, Ha 50 °C MeHbIIe).

Ecnn B Teuenme 20 MuH oOpasenr HE TIIEET, UCMBITaHWE MPEKPAIIAIOT M B INPOTOKOJE OTMEYAIOT OTKa3.
MeToZI0M TOCIIEA0BATENLHBIX MPUOIMKEHUH ONPEAEIISIOT MUHUMAJIbHYIO TEMIIEpaTypy, IPH KOTOPOil 3a BpeMs
BBIJICP)KKH B 11eur He O6onee 20 MuH HaOrogaeTcs ieHne odpasia, a npu temreparype Ha 10 °C MeHblue TiieHne
OTCYTCTBYET.

4.13.4. Oyenxa pe3ynomamos

4.13.4.1. 3a Temneparypy TJIE€HHs NPHHUMAIOT CpelHee apU(PMETHYECKOe 3HA4YeHHE JBYX TEMIIepaTyp,
ormyaromuxcst He 6onee yem Ha 10 °C, mpu ofHOM M3 KOTOPBIX HaOIIOAAETCs TJIEHHWE TpeX oOpasloB, a Mpu
Jpyroit — Tpu oTka3a. [lomydeHHOe 3HaYeHHE TeMIepaTyphl OKPYITIIOT ¢ TOYHOCTHIO 110 5°C.

4.13.4.2. CxomuMOCTh METOZIA TIPH JIOBEPUTEIILHON BepOATHOCTH 95% He noipkHa npesbimats 7 °C.

4.13.4.3. Bocpon3BoguMOCTh METOMa MPH JOBEPUTEIHHOIN BepoaTHOCTH 95 % He nomkHa npesbmars 20
°C.

4.13.4.4. YcnoBus W pe3yAbTaThl HCHBITAHWN PETHCTPUPYIOT B IPOTOKONE, (hopMa KOTOPOTO TIPHBEICHA B
MPUIIOKEHNH 1.

4.13.5. Tpebosanus bezonacrHocmu

[Tpubop nist onpeneneHns: TEMIEPATyphl TIIEHUS CIeAyeT yCTaHAaBINBATh B BHITSHKHOM mIKady. PabGouee mecTo
orepaTopa IIOJDKHO VAOBICTBOPATH TpeOoBaHmsaM asiekrpodesonacHoctd mo 'OCT 12.1.019 u cammrapHO-
rurueHnaeckuM TpedoBarmsam o I'OCT 12.1.005.

4.14. Metop 3KCTIepIMEHTAIEHOTO ONPEENEHNsT KHCIOPOIHOTO HHJIEKCa IIIaCTMAce

Meron NMpuMeHnM TS UCTIBITAHUS TUIACTMACC, B TOM YHCIIE SYEUCTBIX TUIOTHOCTBIO He Menee 100 krm™, a
TaKKe IJIACTMAcc B BHJE IUIEHOK M JIMCTOB TOMIMHOW He Oomee 10,5 MM, 3a HCKIIOYEHHEM MaTepHaloB C
OOJBIION YCaaKOH IPH BBICOKMX TEMIIEPATypax.

MeTo/ MPUMEHSIIOT B CepTH(UKAIMOHHBIX U apOUTPaXKHBIX LEJSX Ul CPAaBHUTEIBHOM OLEHKH TOPIOYECTH
IUIACTMAcC B ONPEIEIEHHBIX KOHTPOIMPYEMbIX YCIOBHSX.

[Ipn paspaboTke mIacTMAacC NOHMKEHHOH TOPIOYECTH JOIYCKAaeTCsi HMCIIONb30BaTh METOJ OIpelesIeHHs
kucnopoanoro unjekca no 'OCT 21793.

4.14.1. Annapamypa.

YcraHoBKa JuIsl ONpeeneHns KUCIOPOAHOro nHaekca (4epT. 15) BKirtodaeT B ceOst eIy onye 3I1eMEHTHI.
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| — BeHTHIIb IPEBAPUTEIHFHON PETYIIUPOBKH; 2 — BEHTHIIb TOYHOH PETYIIHNPOBKH;
3 — cMecuTenb; 4 — pacxoJoMep; 5 — peakIoHHas Kamepa; 6 — jaepkartesib oopasiia;
7 — KUCJIOPOIHBIN aHAIM3aTopP

Yepr. 15

4.14.1.1. PeakumoHHas KaMmepa, IPENCTABILIONIAs COOOH TEPMOCTOMKYIO MPO3PavyHyI TPYyOy BHYTPEHHHM
muameTpoM He MeHee 70 MM U BBICOTOH HEe MeHee 450 MM, yCTaHOBJIEHHAsI BEPTUKAIFHO HA OCHOBAHHH.

Ha nHO Kamepbl MOHTHPYIOT IPHCIOCOOJICHHUE /TSI PABHOMEPHOT'O PACTIPEACIICHNS Ta30BOH CMECH, COCTOSIIIIEE,
HalpuMep, U3 CTEKJISTHHBIX MM METAUIMYECKUX MIApHKOB JUAMETPOM 3—5 MM, MOMEUIEHHBIX CIOEM BBICOTOH
80—100 mm.

4.14.1.2. Jlepxarens oOpa3ia Ui 3aKPEIUICHAs €r0 B BEPTUKAIBLHOM TIOJIOKEHUH B TpyOe. Pexomenmyercs
MIPUMEHSTB: JUIS J)KECTKHX 00pa3l0B—MalleHbKUE KIIEIIN, 3aKPeIUIIoIne o0pa3ell Ha pacCTOsHUM He MeHee 15
MM OT caMOl HWKHEH ropsimel Touku oOpasia; aisi THOKMX 00pa3roB—paMKy, MapKHpOBAaHHYIO COTJIACHO M.
4.14.2.3 (uepr. 16).

Bcee JACTaJIN ACpiKaTe/Isl HE JOJIKHBI UMETh OCTPBIX KPOMOK JJIs JIY4IICTO 00TEKaHMSI Ta30BBIM IIOTOKOM.
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Yepr. 16

4.14.1.3. MerammyecKkoe IPOBOJIOYHOE CHTO pazMepoM sueiiku 1,0—1,6 MM, ToMeeHHoe HaJ| IMapuKaMiu
JUIS YIIABIMBAHUS MTAJAIONIUX JaCTHIL.

4.14.1.4. BanmoHsI ¢ Ta3000pa3HBIME KHCIOPOIOM U a30TOM (YHCTOTa KOTOPBIX NODKHA OBITH HE MeHee 98



% ) WM ¢ OUMILEHHBIM BO3yXOM MPH KOHIIEHTpanuu kuciaopoaa 20,9 % o0.

Ecnu pesynbTaThl MCHBITAHUM 3aBHUCST OT BJIQXHOCTU Ta30B, TO BIAKHOCTh KaKIOTO Taza HE JOIDKHA
npesbrmats 0,1 % macc.

4.14.1.5. Cucrema cMEmMBaHWSA W PETYAMPOBKHA Ta30B Iepel IMOCTYIUICHHEM B PEaKIHOHHYIO KaMepy,
MTO3BOJISIIONIAS M3MEHATH KOHIIEHTPAIHIO KHcIopoza ¢ marom He 6omee 0,2 % 006.

4.14.1.6. CpencTBa m3MepeHHUs ¥ KOHTPOJIA KOHIICHTPALIMU KHUCIOPOAa B Ta30BOM CMECH C MOTPEITHOCTHIO HE
6omnee 0,5 % 00. 1 peryIMpoOBKH KOHIIEHTpALUHK ¢ orpemHocTsio +0,1 % 006.

PexomeHyeTcss TpPUMEHSTH: WrOJNBYAThIC KJIAMAHBI HA JIMHUSAX OTJENBHBIX Ta30B M CMECH TIa30B:
MapaMarHUTHBIH KUCIOPOAHBIA aHAIM3aToOp JUIS HEMpPEphIBHOTO OTOOpa MpoOBI CMECH; TpagyHpOBaHHBIC
pacxonomeps! (pOTaMeTphl); rpaJydpOBaHHbIC JHadparMbel C MAHOMETPAMH.

4.14.1.7. Vcrounwk 3auraHus (HalmpuMep, TOpeiKa C JHaMETpOM HaKOHeUHHWKa (2+1) wMm),
o0ecrieunBaroIMid Ha IMporaHe BHICOTY IIaMeHH (16+4) MM 1 cBOOOIHO BXOINIMK B KaMepy 4epe3 BEpXHHH
OTKPBITHIM KOHEI.

4.14.1.8. CexyHOoMep ¢ IOTPEIIHOCTHIO H3MepeHust He Ooee 1 c.

4.14.1.9. IIpucniocobnenue U1 yAaJeHUS CaXH, AbIMa U TEIUIa, 00ECTICUNBAOIIEe T0CTATOYHOE OTCACHIBAHHUE
0e3 M3MEHEHHsI TIOTOKA Ta30B B KOJIOHKE WIIM €€ TeMIIepaTyphbl.

4.14.1.10. TIpoBepKy NpaBHILHOCTH Pa0OTHI YCTAHOBKM KOHTPOJMPYIOT KaXbple 6 Mec, a Takke IOoCie
JUINTENIbHOM €€ OCTAHOBKM WM IPHU TOMY4YeHHH COMHHUTENBHBIX pe3yasTaroB. llepeueHp cTaHIapTHBIX
MarepHrajoB JUIs IPOBEPKU YCTAaHOBKH NpuBezaeH B Tadi. 10.

Tabnuma 10
CraHgapTHBINA MaTepuan Kucnopoassiii uugere B % 00. st BapuaHTa 3a)KUTaHUs
A b
Hommmponmiex Or 18,3 10 19,0 Or 17,7 no 18,2
MenamuH-(pOpMaTbICTHT » 41,0 » 43,6 » 39,6 » 42,5
[omuveTnameTakpuiar (TONIIMHON 3 MM) » 17,3 » 18,1 » 17,2 » 18,0
[MomumernameTakpunar(Tomuuaon 10 Mm) » 17,9 » 19,0 » 17,5 » 18,5
®eHomnpHAs TIeHa (TommHoN 10,5 MM) » 39,1 » 40,7 » 39,6 » 40,9
TIBX-mnenka TommuHoM 0,02 MM — » 22,4 » 23,6

4.14.2. Ilooecomoska obpasyos
4.14.2.1. J1na uctibITaHysl IPUMEHSIOT He MeHee 15 o0pa3noB. Pa3mepsl 00pa3ioB TOIKHBI COOTBETCTBOBATH
yKa3aHHBIM B Tabm. 11.

Tabmuna 11
Tun Pasmep obpasia, MM Tun mareprana
obpasna Jmaa [IupunHa TonmmmHa
1 ‘ 4,00 £0,25 [Marepuaisl, o0Jaiaomme CTabmIBHON Gopmoit
2 | Ot 80 no 150 10,0+0,5 10,0+£0,5 |SAdencTsie MaTepHalbl
3 Jo 10,5 |JIucToBble U MIEHOUYHbIE MATEpHAIIbI
4 Ot 70 no 150 6,5+0,5 3,00 £0,25 |Martepuanbl, oOnamarolpe CTaOWIbHOW (OpMOU, WM
JUCTOBBIC  MaTepUaNIbl IS DJICKTPOTEXHUYCCKUX
YCTPOUCTB
5 140,0 £0,5 52,0+0,5 Jo 10,5 |I'ubkue AUCTBI U IJICHKH

l'[pnMe'{aHne. PeSyJ'ILTaTLI, TNOJIY4YECHHBIC Ha o6pa3uax pas3in4HbIX pasMepoOB, HECOIIOCTABUMBI.

4.14.2.2. Kpast 00pa31ioB JOHKHBI OBITh TIIAIKUMHU.

4.14.2.3. Ha o0pas31ipl HaHOCAT NONEepeYHbIe IMHIK (METKH) Ha JIBe CMEXHEBIC CTOPOHEI. [lepen ucmpIraHueM
METKH JIOIKHBI OBITh CyXUMH.

Ha o6pa3usl TunoB 1—4 HaHOCAT METKH Ha paccTossHUM 50 MM OT KOHIIa 00pa3na, BCTYHAIOUIEro B KOHTAKT
C MCTOYHHUKOM 32XXHTaHUs, B CiTydae BapuanTa A u Ha pacctosiHuK 10 1 60 MM B ciydae BapuanTa b 3axwuranus.

st 00pasioB Thna 5 METKH HAHOCAT Ha Jepykarenb oOpasna (uian/m Ha odpaser) Ha paccrosaun 20 n 100
MM OT BEPXHETO Kpasl.

4.14.2.4. B cimydae aHM30TPONHBIX MaTEPUAJIOB 3AIMCHIBAIOT PACIONOXEHUE W OPHUEHTALMIO 00pa3loB B
3aBUCHMOCTH OT OCeH aHU30TPOIIHH.

4.14.3. Ilposedenue ucnvimanuii

4.14.3.1. Ecnu Her apyrux yka3zaHWH, oOpasubl repes MCHbITAHHEM KOHIWIMOHHMPYIOT He MeHee 88 4 B
cranapTHoit atmocdepe 23/50 mo FOCT 12423.

4.14.3.2. Bpems MexIy M3rOTOBICHHEM HCCIIEIYEMOro Marepuaia ¥ HayajoM HCIIBITaHUS JIOJDKHO OBITh HE
MeHee 72 .

4.14.3.3. HUcubiTanus npoBoAT pu Temmeparype (23 +2) °C.

4.14.3.4. B cny4yae HEOOXOMMMOCTH anmnaparypy KaauOpyroT corsacHo 1. 4.14.1.10.

4.14.3.5. HavanpHyr0 KOHIICHTPAITMIO KHCJIOPOJa BHIOMPAIOT HA OCHOBE OIBbITa PabOTBI C MaTepUalaMu,
AQHAJIOTUYHBIMHU HCCIEAyeMOMy. B IpOTHMBHOM ciTydae OAWH W3 MPHUTOTOBIEHHBIX 00Pa3lioB CKUTAOT Ha BO3AYXE H



HAOJIFOAI0T 3a TOPEHHEM. YCTaHABIMBAIOT HAYaIbHYIO KOHIICHTPAILMIO KHCIOpozaa: okomo 18 % 00., eciu
obpaszer roput ObICcTpO; okomo 21 % 006., ecu 0Opaser ropuT MEIJICHHO WIIM HEYCTOHIHMBO; HE MeHee 25 % 00.,
ecyn oOpaszer] 3aTyxaer.

4.14.3.6. OOpa3zen 3aKpeIUIIOT B BEPTUKAJIHHOM TONOXKECHHH B JIepiKarelie B IIEHTPE KOJOHKH TaK, YTOOBI
BEPXHUH Kpait o0pasiia Haxoauscs Ha paccTosHuU He MeHee 100 MM OT BEpXHETO Kpast KOJIOHKH.

4.14.3.7. Tlpubops! ans W3MepeHHs JaBICHUS W pacxola Ta30B PETYIUPYIOT TaK, YTOOBI Ta30BBIA MOTOK B
KOJIOHKE IpH Temmeparype (23£2) °C ¢ 3aaHHO# KOHIIEHTpaUeH KHCIOpoaa HMel CKopocTs (40+ 10) mm-c™'.

4.14.3.8. Cucremy mnpomyBaroT ra3oBoi cMecbto He MeHee 30 C mepel HCOBITAHMEM U TOMAEPKUBAIOT
KOHIIEHTPAIMIO KUCIIOPOa TIOCTOSIHHOM /10 KOHIIA MCIIBITAHHS.

4.14.3.9. 3axuranue oOpa3lOB MPOBOMAT B 3aBHCHMOCTH OT THIAa OOpa3IOB 1O OJHOMY M3 CICHYFOIIHX
BapHaHTOB.

Bapuant A (quis o6pasuos tumna 1—4).

[omBomAT camyr0 HM)KHIOIO YacTh IUIAMEHHM TOPENIKM K BEpXHEW TOPH30HTAIBHOM MOBEPXHOCTH 00pasla,
MEJUICHHO IIepeMeNiasi TaK, YTOObI I1aMsl TOKPHIBAJIO €€ MOJHOCTHIO U HE KacalloCh BEPTHKAIBHBIX TTOBEPXHOCTEH
win rpaHeil obpasma. JnmTenbHOCTh BO3AeHcTBHSA ItaMeHM Ha oOpasern cocraBimsier 30 ¢ ¢ KOPOTKMMH
nepepbIBaMu yepes Kaxable 5 ¢. O6pasell CUMTaloT BOCIIIIAMEHEHHBIM, €CIIU TOCJIe 0TBOJa FOPENIKU yepe3 5 ¢ Bes
€r0 BEPXHSISl 4acTh TOPHUT.

Bapuant b (114 00pa3uoB tuma 5).

HaxsoHsIIoT M MOABOAAT TOPEJIKY TakK, YTOObI BHICOKOTEMIIEpaTypHas 30HA IUIAMEHU IOKpbUIA BEPXHIOI U
BEpPTUKAIIbHbIE TOBEPXHOCTH 00pa3lia o JJIHHE OKOJIO 6 MM. J[JIMTeNbHOCTh BO3JEHCTBUS TUIaMEHU Ha o0pasell
coctasisieT 30 ¢ ¢ KOPOTKMMHM TepephlBaMH depe3 Kaxable 5 ¢ WM J0 MOMEHTa, KOrja FopeHHe JOXOAUT A0
BEpPXHEH METKHU Ha paMKe.

4.14.3.10. Ilocne BocruiamMeHeHHs 00pa3lja BKJIIOYAIOT CEKYHIOMEp M HaOJIOAAIOT 3a pacripocTpaHeHHEM
TOpEHHS.

4.14.3.11. Ecnu ropeHue mnpekpamaercs U He BO30OHOBISIETCS B TeUeHHE | C, TO, BHIKJIIOUMB CEKYHIOMED,
OTIPENIEISIIOT BPEMS TOPEHHS M U3MEPSAIOT MAaKCHMAaIbHYIO JUIMHY CTOPEBIIEH 9acTu oOpasia.

Ecnu xorg OBl OfMH M3 yKa3aHHBIX IOKa3arelsieil ropeHns obpasiia MpeBOCXOOUT MPHUBEACHHBIE B TaOi. 12
KPUTEPHH, TO pPE3YNbTaT HCHBITAHUS 3alMCHIBAIOT Kak X. B TpOTHBHOM ciydae pe3ynbTaT WCHBITAaHHUSA
3anMChIBAOT Kak 0.

Tabmmma 12
Tun Bapuant Kpurepun
oOpasua | 3axuranus | Bpems ropenus mocne 3akuranus, ¢ | JImnHa cropesuieid yacty o0pasna, MM
1 A 180 50 ot BepxHero Topia odpasia
2
3 180 50 HMKe BepXHEH METKH
4
5 b 180 30 HmKe BepXHEH METKH (Ha paMKe)

4.14.3.12. Tlo xomy UCHBITaHUS OTMEYAIOT MPOLIECCHI, COMPOBOXKIAOIINE TOPEHUE, TAKUE KaK, HaMpHMep,
IaJICHNE YacTHL, 0OyITIMBaHNE, HEPAaBHOMEPHOE TOPEHNE, TICHHE.

4.14.3.13. Tacar ¥ BBIHMMAIOT 00pa3ell M3 PEaKIMOHHON Kamepbl. IS MCHBITaHUS Cienyromero odpasua
OXJIXKIAIOT KaMepy 10 (23+2) °C uiay MOHTHUPYIOT JPYTYIO, UMEIOIIYIO 3TY TEMIIEPaTypy.

B ciydae HeoOXOMMMOCTH OYHMINAIOT ITOBEPXHOCTH TOPENKH M KaMepbl, CHTO W IIPHCIOCOOJICHHE JUIs
PaBHOMEPHOI'O paclpeiesIeHHs Ta30BOI CMECH.

4.14.3.14. IIpu ucnbITaHUU TOCIIENYIONIEro 00pa3ia BHIOMPAIOT KOHLEHTPAIMIO KHCIOpOia TaKUM 00pa3oM,
4T10:

YMEHBIIAIOT KOHIIEHTPAIMIO KUCIOPO/a, €CIU JUI NpepLayIero oopasia 3amicad X, Hin

YBEIMUYMBAIOT KOHLIEHTPALUIO KUCIOPO/a, eciu 3anuca 0.

4.14.3.15. s ompeneneHus NMpeaBapUTENbHON KOHLIEHTPAMK KHUCJIOPOAA MOBTOPSIOT 3Talbl, YKa3aHHBIC B
nn. 4.14.3.6—4.14.3.14, npou3BoIbHO M3MEHsSI MPU HTOM KOHLIEHTPAIMIO KHUCIOpOJa 10 IMOMyYeHHs MHapsl
KOHLIEHTPAIMH, OTIMYAIOLIMXCA APYT OT Apyra He Oonee yeM Ha 1 % , IpM OAHOM U3 KOTOPBIX MOJIyYeH Pe3ylbTaT
X. Y13 310l mapsl BEIOUPAIOT KOHIICHTPAITUIO, [Tl KOTOPOU MoJyueH pe3yabrar 0.

[pumeyanus:

1. Heobs3aTenbHO MONYYHUTh 3Ty APy KOHICHTPAIMH B JIBYX MOCIIEAOBATEILHBIX OMPEICICHHSIX.

2. KoHneHTpanus Kucioposa, Ui KOTopoi 3anucal X, JOJDKHA IPEeBbIIIaTh KOHIEHTPALUI0, Ul KOTopoi 3anucaH 0.

4.14.3.16. VcnsITeIBaIOT OXMH O0Opa3elr], MOBTOpssA J3Tambl, ykazaHHele B mmn. 4.14.3.6—4.14.3.13, npu
onpeneneHHon 1o 1. 4.14.3.15 BenuurHe KOHUEHTPAIMK KUCJIOPOa U 3allMChIBAIOT pe3yibTar.

4.1.4.3.17. 3arem, BbIOMpas N3MEHEHHUs KOHIIEHTpanuii kuciaopoza (d), pasusie 0,2 % 00., HCTIBITHIBAIOT PAA
00pa3loB, TOBTOpssl 3Tambl,. yka3aHHble B i 4.14.3.6—4.14.3.14, 10 moxy4deHHWs INEpBOTO pe3yJbTara,
MIPOTHUBOIOIIOKHOTO MOTydeHHOMY B 1. 4.14.3.16.

4.14.3.18. HcneIThBaroT emie yeTbipe odpasna cornacHo mm. 4.14.3.6— 4.14.3.14, moanepuBasi Ipu 3TOM
d=0,2 % 00. 1 3anuChIBas KOHIEHTPAIIMN KUCIOPOAA M PE3Y/IBTAThl. 3aHMCHIBAIOT KOHIIEHTPALUIO KUCIOpOa JUIs
nocsiequero oopasna (Cy ) ¥ BBIYHUCIISIOT BEJTMYMHY KHUCIOPOAHOIO HHEKCA.



4.14 4. Oyenxa pe3yromamos

4.14.4.1. Kucnopozansrit naaekc (K1) B % 06. BeMUCIAIOT 1O Gopmyrne

KI/ICJIOpO,IlHHﬁ HWHACKC OKPYIVAOT A0 ACCATUYIHOIO 3HAKa B CTOPOHY YMCHBIICHUS.

KOHCYHOC 3HA4YCHHMC KOHLCHTPALHNKU KHCIOPOAd, OHNPCACIICHHOC COIVIACHO

KU =

C.+ Kd

OKPYTJICHHOE 0 JIECSITUYIHOTO 3HaKa, % 00.;
pasHHIla MEXAy 3HAYCHUSMH KOHICHTPALMU KHUCIOPOAA, OIpEIeSeHHAas COITIACHO Il
4.14.3.16—4.14.3.17, % 00.;
K03 UIHEHT, ONpeAeIsIeMbIi 13 Ta0. 13 cormacHo 1. 4.14.4.2.

(10)

n. 4.14.3.18,

4.14.4.2. Koapdumnuent K u ero MaTeMaTHYECKUi 3HAK ONpPEAEIISIOT 13 Tabi. 13 ciemyromuM oOpazoM: eciu
U uctbITyeMoro 1o 1. 4.14.3.16 obOpasma moiydeH otBeT 0 u coriacHO 1. 4.14.3.17 mpOTUBOMONOKHBIA OTBET
Oynet X, u3 rpadsi 2 Tabia. 13 BEIOMPAIOT CTPOKY, U1l KOTOPOH MOCJIHUE YETHIPE CUMBOJIA HACHTUYHBI OTBETAM,
nosrydeHHbIM 110 11. 4.14.3.18. KoadduumenT K u ero 3HaK onpenessiioT Ha epecedeHn JTaHHOH CTPOKU M OJHOM
n3 rpag 2—5, I KoTopoit urcio cuMBosioB O B CTPOKE @ COOTBETCTBYET YMCIY OTBETOB 0, TOMyYEHHBIX MO .
4.143.16 n 4.14.3.17; ecom s ucnbityemoro no 1. 4.14.3.16 oOpasua mnoimydeH orBeT X M COIJIACHO II.
4.14.3.17 nporuBononoxHelii orBeT Oyner 0, u3 rpader 6 Tadn. 13 BEIOMPAIOT CTPOKY, IJIsl KOTOPOI MOCIEHUE
YeThIpe CHMBOJA HJCHTHYHBI OTBeTaM, nomydeHHbM 1o n. 4.14.3.18. Koadduimment K ompemenstor Ha
[IEPECCUCHUH JTaHHON CTPOKK M OAHOM M3 rpad 2—>5, IS KOTOPOH YHCIIO CHMBOJIOB X B CTPOKE 6 COOTBETCTBYET
YHCITy OTBETOB X, MOJNy4eHHbIX o . 4.14.3.16 nu4.14.3.17.

Tabmuma 13
OTBeTHI OCTEAHUX 5 3naveHust K JU1d NepBbIX UCTIBITAaHUH MO
00pa3IoB 110 II. mm. 4.14.3.16 u4.14.3.17
4.14.3.18 (@) 0 00 000 0000
1 2 3 4 5 6
1. X0000 —0,55 —0,55 —0,55 —0,55 0XXXX
2. X000X —1,25 —1,25 —1,25 —1,25 0XXX0
3. 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. X0X0X —0,50 —0,46 —0,45 —0,45 0X0X0
7. X0XX0 1,17 1,24 1,25 1,25 0X00X
8. X0XXX 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. XX0XX 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
(©) X XX XXX XXXX  |Otsers! s
3nauenus [—K| ans nepBbix ucnbiTanuil no nm. 4.14.3.16 u|nocnequux 5
4.14.3.17 00pa3moB 1Mo
m. 4.14.3.18

4.14.4.3. 3a pe3ynabTaT UCHBITAHUS MPUHUMAIOT 3HAUEHHE KUCIOPOAHOTO WHAEKCA, OMpPEAEJICHHOro Mo .
4.14.4.1, eciiu CTaHJAPTHOE OTKJIOHEHUE YIOBIETBOPSET COOTHOLIEHUIO

2/36<d<3/26 (n)
(A; — OLICHKAa CTaHJApTHOIO OTKJIOHEHMs KOHIEHTPAIMU KHCIOPOAA, BBIYMCIAEMAs IS ITOCIEIHUX ILECTH
WCTIBITaHUH 10 hopmyIte
. ., 5 0.5
[Zw} 1)
i=1 n—1

rae Vi—mocienoBareabHbIe 3HAUYCHHS KOHI_leHTpa].[I/Iﬁ KHUCJIOpOAa, IIOMTYYEHHBIE B IIOCIECIHUX IHNECTH

HUCIBITAHUAX

n==6.

A

Ecmm YCJIOBHUE HCPAaBCHCTBA (11) He BHINONHAETCA U d < 50 , TO HOBTOPSIOT UCIIBITAHUSA C YBCIMYCHHBIM



3 A
3HaueHueM d J0 TEX MOp, IMOKa HE BBIMOJIHUTCA YCJIOBHC (11) Ecnu d> EG , TO TMOBTOPAIOT UCIIbITAHUA C

YMEHBIIICHHBIM 3HAUCHUEM d 110 TeX TOp, IOKa He BRIMOIHUTCS yeioBue (11) (ripu 3ToM d He TOIDKHO OBITH MEHEE
0,2 % 00.).

4.14.4.4. CxomuMOCTh METOZIA TP TOBEPUTENIBHON BEepoATHOCTH 95 % He moipkHa npesbimatsd 0,5 % 006.

4.14.4.5. Bocpon3BOAMMOCTS METO/IA IIPU TOBEPUTENBHOMN BeposiTHOCTH 95 % He nomkHa npessimatsd 1,4 %
00.

4.14.4.6. YcnoBus W pe3yAbTaThl MCHBITAHWN PETHCTPUPYIOT B IPOTOKONE, (hopMa KOTOPOTO TIPHBEICHA B
MIPHIIOKEHNH 1.

4.14.5. Tpebosanus bezonacrHocmu

YcTaHOBKY AJIsL OIpENeNeHHsT KHCIOPOAHOTO HMHIEKCA CIEAyeT MOMEINaTh B BBITSDKHOM INKad MM TIOX
BBITSDKHOM 30HT, OOECIIEUMBAIOIIMK yraJeHHe ra3000pasHbIX IPOAYKTOB TOpeHUs] 0€3 W3MEHEHHUs] CKOPOCTH
MIOTOKA B PEAKIMOHHON Kamepe. Pabouee mMecTo omeparopa JOKHO YAOBIETBOPATh CAHUTAPHO-THTHEHHYECKUAM
tpedosanusam o [OCT 12.1.005.

4.15. Meton 3KCHEpUMEHTAIBHOTO OIIPENENICHUs CTIOCOOHOCTH B3PBIBATHCSI U TOPETh MPH B3aUMOJEHCTBHUH C
BOJZIOW, KMCJIOPOZIOM BO3/yXa M IPYTHMH BEIIECTBAMHU

4.15.1. Annapamypa

Anmaparypa, INpHMeHseMasi s OIpeNeNieHHs CIIOCOOHOCTH BEIIECTB B3PHIBATbCS M TOPETh IIPH
B3aNMOJICHCTBHH C BOJIOH, KHCIIOPOJOM BO3/IyXa M IPYT C IPYrOM BKIJIIOYACT B CeOsI CICAYIOIINE HIIEMEHTHI.

4.15.1.1. Tepmocrar (MEKTPUYECKUA CYIIMIBHBIA 1Kad) BMECTUMOCTHIO HE MeHee 2 1aM° ¢
TEPMOPETYIISITOPOM, TO3BOJIIOIINM TOAAEPKUBATh TIOCTOSIHHYIO TEMITepaTypy padodeil 30HBI B juana3oHe 25—
100 °C c morpemHocThio He 6onee 1 °C.

4.15.1.2. TepmoaseKkTprUYeCcKUe IpeoOpa3oBaTeIn CpeHEMHEPIIOHHEIE.

4.15.1.3. PeakuuoHHBIE COCyIbl M3 KOPPO3MOHHOCTOMKOro marepuasia (Hampumep, ¢GaphopoBble THIIH
nuameTpom 50 Mm).

4.15.2. Ilpogedenue ucnvimanuii

4.15.2.1. YcraHaBnMBarOT COOTBETCTBHE HCCIEAYEMbIX BEIIECTB MACIIOPTHBIM JAHHBIM.

4.15.2.2. TlpenBapuTenbHbIC UCHBITAHWS BEIIECTB HAa CHOCOOHOCTh B3PHIBATECA H TOPETh TPH
B3aUMOJICHCTBHY JIPYr C JPYTOM MPOBOJAT IYTE€M KOHTAKTa KalUIM, KPUCTAIMKA MM HEOOJBLIOTO KOJINYeCTBa
MOPOIIKOOOPA3HOTO BEMIECTBA C TAKUM JK€ KOIMYECTBOM JIPYroro BEIIECTBA WJIM IMOJAYel HECKONBKHX Karlellb
OJIHOTO BENIECTBA HA W30BITOIHOE KOMMIECTBO (0 1 cM*) npyroro BemecTsa.

Ecnu mpy 3TOM HpOMCXOANT SHEPTUYHOE B3aMMOJCHCTBHE (B3PBIB HIIM CAMOBOCIUIAMEHEHHE) BEIIECTB, TO
TaKHe BEIECTBA SBIISIFOTCSI HECOBMECTHMBIMH.

4.15.2.3. Eciii 1ipy KOHTAKTE MaJIbIX KOJIMYECTB BELIECTB HE MPOUCXONUT aKTUBHOIO B3aUMOJEHCTBUS, TO B
MOCJICAYIONINX HMCHBITAHUAX HCCIENYIOT ABYXKOMIIOHEHTHBIE CMECH HCIIBITYEMbBIX BEIIECTB B COOTHOIICHUH
10:10, 2:18 u 18:2 cm® (06mmmM 0Obemom 20 cm?).

4.15.2.4. O0Opa3Isl HCCleIyeMbIX BEIIECTB IIOMEIIAIOT B OTACIBHBIC PEaKIIMOHHBIE COCYIBI, YCTaHABIMBAIOT
UX B TEPMOCTAT C 3aJ@HHOW TEMIlepaTypod HCIBITaHUS ¥ BblAEpXHBaloT B TedeHue (40+£10) mmH 10
BBIPaBHUBAHUS TEMIIEPaTyp HMCCIEIyeMbIX BEIIECTB M pabodel 30HBI TEPMOCTaTa (OLEHMBAETCS MO ITOKA3aHUAM
TEPMOJIEKTPUYECKUX TpeoOpa3oBaresiell: JBa M3 KOTOPBIX H3MEPSIIOT TeMIleparypbl B LEHTpe 00pasLoB
HCCIIEyeMBbIX BELIECTB, TPETHH — TeMIeparypy pabodeii 30HbI TepMocTara).

4.15.2.5. 3a Temneparypy HCHbITaHHS HPUHUMAIOT IIOKA3aHUS TEPMOBJIEKTPHUYECKOrO IpeodpasoBarels,
N3MEPSIOLIETo TEMITepaTypy pabodel 30HBI TEPMOCTATA.

4.15.2.6. Tlocne BbIpaBHMBaHHUSI TemIrieparyp oOpa3noB M paboueil 30HBI TepMocTara, pa3HUIA MEXIY
KOTOPBIMHU HE JIOJDKHA NpeBhIIaTh 3°C, CMEIINBAIOT HCCIlelyeMble BELIECTBA B OTHOM U3 PEAKIIMOHHBIX COCY/IOB.

4.15.2.7. VcnplTaHue BeUIeCTB Ha CIOCOOHOCThH B3PHIBATHCS M TOPETh NMPH B3aUMOACHCTBUU APYT C JIPyroM
JUITUTCS HE MeHee 2 4.

4.15.2.8. Jlns xaxaoi cMecu IPOBOJISIT MO TP MCIIBITAHUS TIPH KaXKA0H u3 Temmeparyp: 25, 50 u 100°C.

Temneparypa wWcCHbITaHHS He JODKHA OBITH PaBHOM TeMIleparype W3MEHEHHsI arperarHoro COCTOSHUS
BEIIIECTBA.

4.15.3. Oyenxa pe3ynomamos

4.15.3.1. Ecnu 3a BpeMs HE MeHee 2 4 TeMIlepaTypa CMECH B KaKIOM MCIBITAHUN YBEIWYHUTCS He Ooree yeM
Ha 5°C, TO BelllecTBa CYMTAIOT COBMECTHMBIMH C TOYKH 3pPEHUS MOXKAapHOW OEe30IacHOCTH W JIOMYCKAeTCsl X
COBMECTHOE XpaHEHHE.

4.15.3.2. Ecnu Temmeparypa CMECH TBEPIBIX BEIIECTB XOTS Obl B OJHOM WCIBITAHUHM YBETUUUTCS Ooliee deM
Ha 5°C, TO [UI1 OKOHYATENHBHOTO BBIBOJA O COBMECTHMOCTH BEIIECTB ONPENCNISAIOT YCIOBHSA TEIUIOBOTO
CaMOBO3TOPAHUS JAHHOH CMECH.

B cirydae BBISBIEHUS COCOOHOCTH JaHHOH CMeCH K TEIJIOBOMY CaMOBO3TOPAHUIO CUMUTAIOT HEIOMYCTHMBIM
COBMECTHOE XPaHEHHE HCCIIEyeMbIX BEIIECTB.

4.15.3.3. YcinoBus M pe3yibTaThl WCIBITaHWH PETHCTPUPYIOT B IIPOTOKOME, (popMa KOTOPOro IPHBEICHA B
MIPWIOKEHUH 1.

4.15.4. Tpebosanus bezonacHocmu

BzanmopnelicTBe HEKOTOPBIX BEIIECTB MOXKET OBITh OYpHBIM WM AaXKe B3PHIBOOIACHBIM, ITOITOMY IIpU
IIPOBE/ICHUH UCTIBITAaHUH HEOOX0IMMO COOJIOIaTh 0COOYI0 OCTOPO’KHOCTH M PYKOBOACTBOBATHCSI COOTBETCTBYIOIICH
JIOKyMEHTalneH 10 TeXHUKe Oe30I1aCHOCTH, YTBEPKICHHON B YyCTAHOBJICHHOM HOPSIIKE.



Tepmocrar crenyer ycTaHaBIMBaTh B BHITSDKHOM Ikady. Pabouee Mecto omneparopa JOJKHO YIIOBIETBOPSTH
caHuTapHO-THrHeHnIecKkiM TpedoBarmsam o [OCT 12.1.005.

4.16 Merox 3KCIepIMEHTAIFHOTO OIPEICIICHHSI CKOPOCTH BBITOPAHUS JKUAKOCTEH

Merton He IPUMEHHM UTS HCITBITAHUS KHUIKOCTEH C KHHEMAaTHIECKOH BA3KOCTRIO Oomee 1,5- 107 m? ¢! mipu 20
°C, nmaBieHueM HachiieHHoro mapa Oomee 19,9 klla mpu 20 °C, a Takke XHAKOCTEH, 0Opasylommx Ha
MTOBEPXHOCTH IIPU TOPEHUH TBEPABIEC IPOIYKTHI PEAKIIHH.

4.16.1. Annapamypa

VYcraHoBka Al ONpEAeNeHHs MacCOBOM CKOPOCTH BBITOpaHWS KHUIKOCTEeH (depT. 17) Bkimowaer B cels
CIIEAYIOIHNE 3JIEMEHTEI.

10 11
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-
-

1

]
o/ ol s

1 — ocHoBaHme; 2 — OJIOK TOPETOK; 3 — ropernka; 4 — ceT4aToe Orpa)kIcHHE;
5 — TeMION30IMPYIOMINI 3KpaH ¢ MepeIBIKHBIMU ITOPKaMH; 6 — ypOBHEMED;
7 — 3ampaBoYHAs EMKOCTB; 8§ — BEpXHsA KpbIka; 9 — BuHT; 10 — mmTytep;
11, 18 — rubkue nanry; 12 — u3MepuTensHbIi 010K; 13 — TpyOka; 14 — cMOTpOBOE OKHO;
15, 19 — crakansbl; 16 — TpexxonoBoil KpaH; 17 — HHKHSS KPBILIKa

Yepr. 17

4.16.1.1. Habop ropenok BHyTpeHHUM auamerpom 10,0*%!, 15,0 | 18,0015, 20,0015, 25,0*%2 30,007,
40,00%°%, 50,00"% | 60,0** MM, BeICOTOM (50,0+0,5) MM, TommmHOM cTeHKU 0,51 MM, BBITOJIHEHHBIX U3 CTAIH
Mapku 12X18HI9T no 'OCT 5632.

4.16.1.2. Brnok ropenok, CIyKalluid U1 3aKpeIUICHUS TOPEIKH B pabodeM IONOKEHWH, cOopa IpOIHTOM
YUJIKOCTU B CTaKaH U YCTAHOBKH CETYATOrO OTPaXKICHMUS.

4.16.1.3. Ceruaroe orpaxnenue Bbicotod (300+2) MM u mmamerpom (200 +2) MM, H3rOTOBJIEHHOE W3
METaJNIMYECKO ceTku ¢ pazmepoM stueek oT 0,25 no 0,50 mm, mperHazHAUYEHO JUIST MCKIIIOUEHHS] BO3JACHUCTBUS
MIOTOKOB BO3/1yXa IPUTOYHO-BBITSHKHON BEHTUIIALIMH HA IIPOLIECC TOPEHUSL.

4.16.1.4. 3anpaBouHast eMKOCTh BbICOTOM 250 MM, BHYTPEHHUM IHaMeTpoM 45 MM, TeépMETHYHO 3aKphITas
TOPUEBBIMU KPBIIIKAMH, BHIIIOJHEHA U3 HEPIKABEIOIIEH CTalI U CIY)KHUT UISl OJIEPKAaHHsI TIOCTOSIHHOTO YPOBHS
HCCIIeyeMOH JKUAKOCTH B TOpEJKe. 3aroiTHeHHe eMKOCTH JKUIKOCTRIO MPOMU3BOAAT Yepe3 OTBEPCTHE B BEpXHEH
KpBIIIKE. 3anpaBoyHasi eMKOCTb COSIMHEHA C M3MEPUTENILHBIM OJIOKOM TMOKHM 1utaHroM. [1o BMOHTHpOBaHHOM B
BEPXHIOIO KPBIIIKY TPYOKE B 3alpaBOYHYIO €MKOCTh IMOCTYMaeT BO3IMyX M3 atMocdepsl. KoHTpoms 3a pabotoit
YCTAaHOBKH OCYIIECTBIIAIOT BHU3YaJbHO 4Yepe3 CMOTPOBOE OKHO IO TMOCTYIUICHHIO ITy3bIPPKOB BO3AyXa B
3aIpaBOYHYI0 EMKOCTb.

l'[pnMe'{aHne. I[onycxaeTc;{ B Ka4€CTBC 3anpaBquoi/'1 €MKOCTH IIPUMEHATH CTCKJISIHHBIN COCY/l TaKUX XK€ pasMEpoOB.

4.16.1.5. [IBOiHOI TEIUTOM30IMPYIOIMIIIT 3KpaH BEICOTON 460 MM, mmpruHON 230 MM, pacIoONOKEeHHBINH MEXIY
0JIOKOM TOpEJIOK M 3alpaBOYHON €MKOCTBIO, CHA0XKeH MEPEABIMKHBIMH INTOPKAMH, 3aKPBIBAIOIIMMHU OTBEPCTHE,
yepe3 KOTOPOE MPOXOAUT COSTMHUTENBHBIN IITAHT OT HIDKHEH KPBIIIKY 3aIIPaBOYHON EMKOCTH K TOPEJIKe.

4.16.1.6. UzmepuTenbHbI OIOK U MpeoOpa3oBaHUs W3MEHEHUsSI TABIICHHUS B BEPXHEH YacTH 3alpaBOYHOM
€MKOCTH, IPOMOPINOHAIBHOTO MAacCe€ BBITOPEBLICH XHIKOCTH, B JJIEKTPUYECKHH CHUTHAJ. 3alHCh CHTHAIA
OCYIIECTBIISIOT 3JIEKTPOHHBIM MOTEHIIUOMETPOM KJlacca TOUHOCTH He Huke 0,5, mupHuHa quarpaMMHOM JIEHTBI —
He MeHee 250 mM. M3MepuTenbHbIi 010K J0/KeH GUKCHpoBaTh notepro Maccehl (2:10°— 1,5-10%) kr-¢! u umers
rPaLyUPOBOUHBIHA KO3((HUIMEHT MPY MAKCUMATILHON YyBCTBUTENBHOCTH HE HIKE 8,5 MM * T,

4.16.1.7. YcraHOBKY ClIEIyeT CYUTATh IIOATOTOBICHHOH K paboTe M COCTOSHHE MPOBEICHUS WCIIBITAHWHA
YAOBJIETBOPUTENBHBIM, €CIM IOJYy4eHHOE 3HAaue€HHE MacCOBOIl CKOPOCTH BBITOpaHMS CTAHAAPTHOIO BEILECTBA



stunanerara ([OCT 22300) na ropenke guamerpom 30 MM cocrasiser (296+25) 107 kr-m2-¢™.

4.16.2. Ilposedenue ucnvimanuti

4.16.2.1. YcraHaBIMBaIOT COOTBETCTBHE HCCIICIYeMON >KHUAKOCTH MACHOPTHBIM AaHHBIM. Ilepen Hawamom
HCTIBITAaHUS KUAKOCTh TOJDKHA UMETh Temriepatypy (20 £3) °C.

4.16.2.2. TlpoBepsrOT TepMETHYHOCTh YCTAHOBKM, JJISI Yero 3alojHSAIOT 3alpaBOYHYI0 EMKOCTh U
COCIMHEHHYIO C HEW TOpeNKy ANCTHIUIMPOBAHHON BOJOM, 3aKPHIBAIOT HAIMBHOE OTBEPCTHE BUHTOM M BKIIOYAIOT
H3MEpUTENBbHYIO ciucTeMy. Ha auarpaMme nommkHa (DMKCHpOBATHCS MpsAMast JIMHUS, MapaiielIbHas HalpaBICHHIO
JIBIDKEHHMS JIGHTHl MOTeHIMoMeTpa. OTKIOHEHHEe KapeTKH IIOTCHIOMETpa OT JTOH JIMHWM YKa3blBaeT Ha
HEJIOCTaTOYHYIO TEPMETHIHOCTD YCTAaHOBKH, KOTOPYIO CIIEIYeT YCTPAHUTb.

4.16.2.3. B cOOTBETCTBUM C HMHCTPYKIMEH MO HKCIUTyaTallU¥ YCTAHOBKH OINPENENSIOT I'padyHpOBOUYHBIN
koddurmeHT R M3MEpUTENFHON CHCTEMBI, KOTOPBIH IPEACTaBIsIET CO00M OTHOIICHHE OTKIOHEHMS MOKa3aHUH
N3MEPUTEIHLHOTO IPHOOPa K COOTBETCTBYIONIEH €My TIOTEpE MacChl )KUIKOCTH B TOPEJIKE.

4.16.2.4. 3anonHsIOT 3aIpPaBOYHYI0 EMKOCTh HCCIIEyeMOH KUAKOCTBIO U IIPOBEPSIIOT PabOTy YCTAHOBKH IIO 1.
4.16.2.2. Eciu uccnemyemas >KUJIKOCTh MMEET JaBJICHHE Iapa BBIIIE JOIYCTHMOTO, HaOJIONAIOTCS SIBJICHHS,
MOI00HBIE CITy4al0 HapyIIeHHs TePMETHYHOCTH 3alIPaBOYHON EMKOCTH.

4.16.2.5. OmnpenemnsitoT MaccoBYIO CKOPOCTh BBITOPaHUSI >KUJKOCTH, JUISI YEro COEAUHSIOT 3alpaBOYHYIO
€MKOCTb C TOPEJIKOM, YCTAaHOBUB YPOBEHbB >KUIKOCTU B TOPENKE Ha BBICOTE €€ cpe3a. B 3aBHCHMOCTH OT IPUHSTOrO
MeTojla OIpeJiesieHnsl CKOpocTH BbiropanHus (. 4.17.2 wnun 4.17.3) npoBOAAT 3KCIEPUMEHTHI Ha OJHOM Topenke
WM TIOCIIE0BAaTeIbHO HAa TOpeNKaX pa3HOro Auamerpa. 3a)KUraloT >KUIKOCTh B TOPEIKE OTKPBITHIM ILIaMEHEM
WJIM JIEKTPUUECKON CIIUPANIBbIO. YCTaHABIUBAIOT CETUYATOE OTPaXkKICHUE M BKIIFOUAIOT PErHCTPUPYIONIHIA TprOOp.

4.16.2.6. Ecnu mpu pa3ropaHuyl *HUJIKOCTh BCKUMAET WIIH, PACHUIMPsICh, IIepeTuBaeTCs depe3 Kpail TOpeskH,
TO HEOOXOAMMO MPOM3BECTH IUIABHYIO KOPPEKTHPOBKY YPOBHS JKUIKOCTH B TOpENKe, IOHHW3MB €ro Ha
MHUHHMAJIbHOE PACCTOSIHUE, TO3BOJISIONIEE YCTPAHUTh NIEPEYHCIICHHBIE BhIIIE 3P QEKTHI.

4.16.2.7. B npotokone UCOBITAaHUH (DUKCHPYIOT TAMHUHAPHBIN WIIH TEPEXOAHBIN PEXUM TOPEHUS JKHUIKOCTH.
JlamuHapHOe TropeHHe OOBIYHO HAOIIOmAeTCs B ropeikax auameTpoM MeHee 20 MM U XapaKTepU3yeTCs
OTCYTCTBHEM KONeOaHMH M 3aKpydnBaHUs IUIaMeHHu. llyabcupyrolnee ropeHHe ciiefyeT KBUTU(QHIMPOBATh KaK
MIEPEXOIHOE.

4.16.2.8. HcmplTanwe TpeKpamaloT TOCIe TOro, Kak PETHCTPHUPYIOUMHA 1mpubop  3aduKCHpyeT
MIPSIMOJIMHEIHBINA y4aCTOK JAJIMHONW He MeHee 1/3 IITMHBI MKkl MOKa3aHUH PeruCTPUPYIOLIETO IPHoopa.

4.16.2.9. IIpoBoaAT euie 1Ba NapajuleIbHbIX UCIBITAHMSI HAa TOM )K€ ropenke cornacHo mi. 4.16.2.4--4.16.2.8.

4.16.3. Oyenka pesyromamos

4.16.3.1. MaccoBylo CKOPOCTb BBHITOPaHHs KaXKO0r0 MCIBITAHuUs (7:) B KT - M~ - ¢! BBIMMCIISAIOT 110 hopMyie

3
mi:M, (13)
nd”-R-At

[Jie ) — CKOPOCTh JIBHIKEHHUS JUArPAMMHOM JIEHTBI, MM-C';

Al—rpoexuns IpsSMOIMHEWHOTO yIacTKa JuarpaMMbl Ha 0Ch abCITrce, MM;

(—BHYTPCHHUI AUAMETP TOPEIIKH, MM;

R — TpagynpoBOYHBIH KO3((HIMEHT, MM * T

AT — mnpoeKuus MpSIMOJIMHEHHOrO yJacTKa IHarpaMMbl Ha OCh OpPJIHMHAT, MM. BBIYMCIEHHS NPOBOIAT C
TOYHOCTBIO 70 4-T0 3HaKa II0CIe 3aIATOH.

4.16.3.2. BBIUHCIAIOT CpeHee apu(pMETHIECKOE 3HAUeHHe CKOPOCTH BHITOpaHus (772, ) 10 pe3yibraraM,

TIOJIyYEHHBIM IIPH UCIIBITAHUH UCCIIETYEMOM KUAKOCTH Ha TOPEJIKE JaHHOTO IMaMeTpa.

4.16.3.3. 3a CKOpOCTh BHITOPAHUS HCCIEAYEMOM JKUIKOCTH IPUHUMAIOT CKOPOCTh BHITOPAHHS B TYpOYJIEHTHOM
pexXHMMe, BEIUUCIsIEMYIO 110 (hopmye (24).

4.16.3.4. CxomuMoCTh METO/IA TIPY JOBEPUTEIHHON BEpOSTHOCTH 95 % He nomkHa npeBbimath 15 %

4.16.3.5. Bocpou3BoAMMOCTb METO/IAa IIPU JOBEPUTEIBHOM BeposTHOCTH 95 % He moypkHa mpeBsmath 23 %.

4.16.3.6. YcnoBusi W pe3ydabTaThl MCHBITAHWN PETHCTPUPYIOT B TPOTOKOJNE, (hopMa KOTOPOTO NpHBEACHA B
MIPUIIOKEHNH 1.

4.16.4. Tpebosanus bezonacrHocmu

YcraHOBKY A7sl ONpefeieHns: CKOPOCTH BBITOPAHUS KUAKOCTH CIIeyeT MOMellaTh B BBITSDKHOUN 1mkad. Ilpu
paboTe C TOKCHYHBIMH BEIECTBAMH HEOOXOAMMO IPHUMEHSATH COOTBETCTBYIOIINEC WHAMBHIYATbHBIC CPEACTBA
3ammTEl. PaGodee mecTo omeparopa IOIDKHO YAOBIETBOPATH TpeboBaHUSAM sJekTpobesonmacHoctd mo ['OCT
12.1.019 u canurapHo-rHrHeHnIecKuM TpedoBarusM o [OCT 12.1.005.

4.17. Metoasl pacueTa CKOPOCTH BBITOPAHUS KUAKOCTEH

4.17.1. Ecnu u3BeCTHHI MapaMeTPBI COCTOSHHS UCCISIYeMON KHUIKOCTH, BXomsiue B Gopmynsl (14) — (23),
TO B 3aBHCHMOCTH OT MMEIOIIMXCS JaHHBIX CKOPOCTHh BBITOpaHUS (m) B TIOOOM PEXHME TOPEHHS MOXKHO
BBIYHCIINTD, HE POBOIS SKCIEPUMEHTAIBHBIX HCCIIEA0BAHMUI, IO popMyam:

m= % , 14)
d

Mpv
d

; (15)



11,795Mv M ,.
m =

dT. ’ (16)
rne M —  6e3pa3MepHast CKOPOCTb BBITOPAHHUS;
L — JMHAMHYECKas BA3KOCTh IIAPOB XKMIKOCTH MPH TeMIeparype Kumenus, H - c-m™;
p — TUIOTHOCTb NTAPOB XKUIKOCTH IPU TEMIEPATYPE KMIICHHS, KI"M;
V — KHHEMATHYeCKast BA3KOCTh MAPOB JKHUIKOCTU MPU TEMIIEPATYPE KUIIEHHs1, M>C’'; eCcii BenMunHa
V HE U3BECTHA, TO €€ BHIYUCIISIOT 110 (hopMyIie
T 1,5
v=335-10"% — 17)
M
My —  MOJEKyIApHAs Macca XKUIKOCTH, KT © MOJIb

d — XapakTepHbIH pa3Mep 3epKajia ropsiuei )uaKocT, M. Onpeznensercs Kak KOpeHb KBaJpaTHbIH

U3 TUIOUIAIN MOBEPXHOCTH TOPEHHS, €CIH IUIONIa[b TOpPEeHUs UMeeT (HopMy OKpPYKHOCTH, TO
XapakTEepHBIA pa3Mep paBeH ee auameTpy. IIpu pacuere CKOpOCTH TypOYIEHTHOTO T'OpPEHHs
MO>KHO TIPUHATH d= 10 Mm;

T, — Temmeparypa KumeHus xxunkocty, K.

ITopsiaok pacyera cnemayronuii.
4.17.1.1. OnpenensioT pexxuM TOpeHHs TI0 BenanHe kputepus ['amnes Ga, BEIYUCIAEMOT0 IO GopMyIie

Ga = gd’ N, (18)
IJie @ — YCKOpEHHE CBOGOIHOTO MaJeHHs, M * C2.

4.17.1.2. B 3aBUCHMOCTH OT pEXHMa TOPEHHs BBIYHCISIIOT Oe3pa3MepHYIO0 CKOpOCTh BhiropaHus M. Jlns
JIAMUHAPHOTO PEKUMa TOPEHHUS:

Ga<3-10°%; M =10,87AB, (19)
s mepexonHoro pesxuMa ropeHust:

ecmn 3-10° < Ga <4,8-10°, 10 M = ABGa®'°, (20)
ecmn 4,8-10° <Ga<3-10%, 10 M =1,67-107 ABGa*™. 21)

s TypOyneHTHOTO pekuMa TOPEHUS:
Ga=>3-10"; M =0,114 4B/ Ga (22)

2
Mn,

e A=0,570+0,773s; § = :
M?2n
F'°F
My— MOJIEKyIIIpHas Macca KMCIOPoa, KT - MOJIb ™
no — CTCXI/IOMeTpI/I‘{eCKI/Iﬁ KOS(l)(I)I/IHI/IeHT KI/ICJ‘IOpO,Ha B peaKIlI/II/I FOpeHI/IH;

Np—CTEXUOMETPUICCKUI KOI(DDHUIIUEHT KHUIKOCTH B PEAKI[HH TOPCHU.
Ipumeuanue. [pu Ga < 4,8-10° s apomatryeckux yriaesogoponos A=1,45 mpu s < 0,9 u A=3,40s—1,56 mpu s > 0,9.

B — Oe3pa3MepHbIii mapamMerp, XapaKTePU3YIOIIMHA HHTCHCHBHOCTh MAacCOINEPEHOCA, BBIYMCIIAEMBINA I10
bopmyme

5 (02320/) (T, - T,)

H+Ce(TK _TO) (23)

rie O — HU3IIAs TEIUIOTa CrOPAHUS XKUIKOCTH, KJIK * KI'';
_ Mn,
M n,

¢ — n300apHas TeIUI0EMKOCTh ITPOAYKTOB rOpeHHs (PUHIMAETCS] pAaBHOM TEIUIOEMKOCTH Bo3ayxa ¢=1), kJx-
kr-K';

Ty — Temreparypa OKpyKarolel cpesbl, npuHUMaemast paBHoH 293 K;

H —Tterniora napoo0pa3oBaHust JKUIKOCTH IIPU TeMIIEpaType Kumenus, kJhx-kr';

C. — CpeHss n300apHast TEIUIOEMKOCTh XKUJIKOCTH B UHTepBane oT Ty 10 7.

4.17.2. Ecnau u3BecTHBI KMHEMAaTUYECKasl BA3KOCTh Iapa WM MOJISKYISIpHas Macca M TEeMIIepaTypa KUIEHUs
UCCIIEyeMON  JKHJIKOCTH, TO CKOPOCTh  TYpOYJIEHTHOTO TOPEHHUSI  BBIYMCISIIOT C  HCIOJIB30BaHUEM

r — Oe3pazMepHOe 3HAUYCHNE MACChl KACIIOPOAa, HEOOXOMMOTO [T CTOPaHus | KT )KHUAKOCTH;



9KCIIEPUMEHTAIBHBIX JaHHBIX 1O (hopmyIe

0,52
I
m=0168m (24)
n 0,34
1%
THe M, — OKCIEPUMEHTAIBHOE 3HAYEHHE CKOPOCTH BBITODAHUS B TEPEXOMHOM DEXHMME TOPEHUS,
nosydennoe no mm. 4.16.2.5.— 4.16.3.2, xr-m>-c’;
d, — [MAMETP TOPENKH, B KOTOPOH TONy4eHO 3HAYEHWE Ny, M. PEKOMEHYETCS HCIONB30BATH

ropenky quamerpoM 30 MM. Eciim B ropenke nuamerpom 30 MM HaOmomaeTcst JJaMHHAPHBIH
PEXHMM TOPEHHS, CIEAYET IPUMEHATH TOPEJIKY OONBIIETO JUaMeTpa.
OtHocuTenbHas IOrpeHocTh pacuera o Gopmynam (16) u (24) ve npessimaer 21 % .
4.17.3. Ecnu He M3BECTHBI KMHEMaTHUYecKas BA3KOCTh IapoOB MM MOJEKY/SIpHAs Macca W TeMIeparypa
KUIIEHUS UCCIIEeAyeMOM XKUKOCTH, TO OLEHKY CKOPOCTH BBITOPAaHUs MIPOBOJAT B CIESIYIOILEM MOPSAKE.
4.17.3.1. HaxomaT cKOpOCTb BBITOpaHHUsI KHJIKOCTU B ropenkax guamerpom 10, 15, 18, 20, 25 u 30 mm
cornacHo . 4.16.2.5—4.16.3.2. Tlony4yeHHbIe pe3yibTaThl 3aHOCAT B Tab. 14.

Tabnuua 14
Huamerp CKOpOCTh BBITOpPaHUS Pexxum ropenus gd? , m,d,
JR— 13
rOpesKH d, M 7, kr - m2c! (BU3yanbHOE e krwlcl

HaOJIoCHNUE)

4.17.3.2. Bpmuucnsior cpemHee apupmeTmdeckoe 3HadeHne (md) 1M ANSA BCEX WCIBITAaHUH, B KOTOPBIX
HaOJIFOANIOCh JIAMUHAPHOE TOPEHHE.

[pumeuanune. OOBIYHO 3HAYCHUS I’l_flid ; » B YCIOBUSIX JJAMMHApPHOTO TOPEHUsI ONMM3KM MO 3HAUYCHHIO MM MOHOTOHHO
y6I:IBaIOT C YBCJIMYCHHUEM JHaMETpa T'OPECIIKU. I[J'IH NEPEXOAHOI0 pEeKUMa IOpPCHHUA XapaKTECPHO BO3pacCTaHUC 3HAYCHUI
m,d, .

4.17.3.3. Pe3ynbTaThl HCIBITAHNUH, OTHOCSIIMECS K TIEPEXOHOMY PEXKUMY TOPEHHS, 3aHOCAT B Tabm. 15 B BuIe
bymxumin x; = 1g(gd;] ), vy, =1g(m,d,), x], X;¥; c TOUHOCTBIO 10 YETBEPTOrO 3HAKA MTOCIIE 3AMIATOM.

KommuecTBO 3KCIEpUMEHTANBHBIX TOYEK OJDKHO OBITH HE MEHEEe TpeX, B IIPOTHBHOM CIIydae IPOBOJIST
JIOTIOJTHUTENBHBIE IKCIICPUMEHTHI cortacHo mir. 4.16.2.5—4.16.3.2 B ropenkax nuamerpoM ooree 30 mMM.

Tabmuma 15
Ne i/m ;) x, =lg (gd?) y, =lgmd,) xl.2 X Vi
n n n n
2
Beruucnsaror mo  crombram  Tabm. 15 X;, Vi X/, X,V W CpemHUe 3HAYCHUs

i=1 i=1 i=1 i=1

X= z”:xl./n,)_/ = iyi/n
i=1 i=1

IJIe 1 — YUCIIO SKCIEPUMEHTATIBHBIX TOUEK, OTHOCSIIUXCS K MEPEXOTHOMY PEXKUMY TOPEHUSI.
4.17.3.4. Beraucisior nmapameTpsl a U b o gpopmysam:

n n
J— 2 J—
VY X -XY X,
_ i=1 i=1

a= - - (25)
le.z - )?Z X;
i=1 i=1
n n
le.z - )_CZ X;
b _ i=1 i=1 (26)

ixiyi - fiyi
i=1 i=1



4.17.3.5. OnpenensoT KNHEMATHYECKYFO BI3KOCTh MAPOB MCCIIEAyeMOM xKuakocTu (V) B M* - ¢! o (opmyie

v=577-10"{[(md) /10°7"}"’ @27)

CKOpOCTh BHITOpAaHUS BEIYUCIIAIOT 110 hopmyae (24).

OtHocHTenbHAs TOTPEIHOCTh METoa OLeHKH 1o . 4.17.3.1— 4.17.3.5—mne Gonee 30 % .

4.18. Merox 3KCHEPUMEHTAIBHOTO OINpEAeNICHNsT KOd(HUIMEHTa IHIMOOOPAa30BaHUsl TBEPABIX BELIECTB H
MarepHrajIoB

4.18.1. Annapamypa

VYcranoBka Uit omperneneHus koddduienta apIMooOpa3oBaHus (depT. 18) BKiouaeT B cebs clemyrolye
JJIEMEHTHI.

I~

800

T

1 — xamepa cropanus; 2 — aepkareib o0pasia; 3 — OKHO U3 KBapILEBOIO CTEKJIA;
4, 7 — KJanaHsl OPOJYBKH; 5— IPUEMHUK CBETa; 6 — KaMepa U3MEepeHU;
8 — KBapLEeBOE CTEKII0; 9 — UCTOYHHUK CBeTa; /() — MpeaoxXpaHuTe/IbHAs MeMOpaHa;
11 — BenTHIATOpP; /2 — HANPABISIOMUI KO3BIPEK; /3 — 3amajbHasi TOPEenKa;
14 — BxmagpIr, /5 — sneKTpoHarpeBaTeIbHas IaHe b

|
i

80
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4.18.1.1. Kamepa cropannst BMECTEMOCTBIO 3-107 M°, BHIIONHEHHAs W3 HEpIKABEIOMIEH cTanu. BHyTpeHHss
MOBEPXHOCTh KaMephbl TeIIOU30JIMPOBaHa acOOCHIUTOBBIMU IIJTUTAMH  TOJIIIMHOM 20 MM W TIOKphITa
ATFOMUHIEBOH (onbsrot TommuHO# 0,2 MM. B xamepe cropaHust yCTaHOBIEHBI AJICKTPOHArpeBaTeNbHAS ITaHeIb U
nepxarens o0pasma. DIeKTpoHarpeBaTelnbHylo maHens pasmepamu (120x120) MM MOHTHpPYIOT Ha BepxXHEH
CTEHKE KaMepBI O] YIIIOM 45° K TOPHU30HTAIH. DJIEKTPOCIIUPAITh TaHEIH U3TOTaBINBACTCS M3 TPOBOJIOKH MapKu
X20H80-H (TOCT 12766.1) nuamerpom 0,8—1,0 mMm.

Hepxxarens obOpazma pasmepamu (100x100x20) MM KpemsaT Ha IBepIie KaMepsl cropaHus. B nepikatene
YCTaHOBIICH BKJIAIBIII U3 acOocmmmTa pazmMepaMu (92x92x20) MM, B IEHTpE KOTOPOTO UMEETCs YIIyOJIeHne IUis
pa3sMeIIeHnsl JIONOUKH ¢ 00pasnoM (yriryOlleHHe BO BKJIAJBIIIE MODKHO OBITH TAaKWM, YTOOBI HarpeBaeMas
MTOBEPXHOCThH 00pasila HaxonuiIach Ha paccTosHUH 60 MM ,0T AJIEKTPOHArPEBATEILHON MTaHENH ).

Han neparenem oOpaslia ycTaHOBIICHA 3amlaibHasl Ta30Basi TOpEJKa, MPEACTaBIAomas CoO00W TPyOKy W3
HEpKaBEIOIIeH CTa BHYTPEHHUM nuameTpoM 1,5—2.0 mm.

B xamepe cropaHus UMEIOTCS BepXHee W HIDKHee oTBepcTms cedeHueM (30x160) MM, coeauHSIOIUE ee C



KaMepot U3MEpEeHuil.

4.18.1.2. Kamepa m3mepenuit pasmepamu (800x800x800) MM, H3rOTOBIEHHAsS W3 HEP)KABEIOLICH CTalIH,
HMeeT B BEpXHEH CTEHKE OTBEPCTHS Ml BO3BPAaTHOIO KJIallaHa TIPOAYBKH, HCTOYHHKA CBETa W
MIpeAOXpaHUTENFHON MeMOpaHbl. Ha OOKOBOM CTEHKE KaMephl YCTaHOBJIEH BEHTIIIITOP C YaCTOTOH BpameHus 5 ¢
!, Ha mepenneii cTeHKe KaMepsl MMEETCS ABEPIA C YIUIOTHEHHEM M3 MATKOM PE3MHBI 110 TEPUMETPY. B muume
KaMepbl JIOJDKHBI OBITh OTBEPCTHS JJIsl TPUEMHHUKA CBETA M BO3BPATHOTO KJIallaHa MPOJLYBKH.

4.18.1.3. ®oTomeTpruecKas CUCTEMA, COCTOSIIAS U3 UCTOYHUKA U ITPUEMHHUKa cBeTa. MICTOUHMK cBeTa (Tenuii-
HEOHOBBIM J1a3ep MOITHOCTBI0 2—5 MBT) KpemsaT Ha BepXHEH CTEeHKe KaMephl W3MEpeHHH, MPHUEMHUK CBETa
(orommon) pacmonokeH B AHUINE KaMepbl. MKy NCTOYHHKOM CBETA W KaMEPOH M3MEPEHUH YCTaHABIMBAIOT
3alIUTHOE KBapLEBOE CTEKII0, HArpEBaeMOe dIEKTPOCINpaibio 10 Temmneparypsl 120—140 °C.

doromeTpHuyeckas CHCTeMa IO/DKHA OOECHeUnBaTh HM3MEPEHHE CBETOBOTO MOTOKAa B paboveM auara3oHe
cerornponyckanus ot 2 10 90 % c morpemHocThIo He 6omee 10 %.

4.18.2. Iloozomosxa obpasyos

4.18.2.1. dns ucnbitanuid roroBit 10—15 oOpasnoB ncciemyemoro marepuana pasmepom (40x40) Mm u
(daxTryeckoi TommuuHON, HO He Oonee 10 MM (It 0Opa3OB IEHOIUTACTOB JOIYCKACTCS TONIIKHA 10 15 MM).
JlakokpacouHble W IUICHOYHBIC TOKPBITHS HCIBITHIBAIOT HAHECEHHBIMH Ha Ty K€ OCHOBY, KOTOpas NpHHSTa B
peanbHON KOHCTpYKIMH. Ecim o0macTe NpUMEHEHHsS JIaKoB M KPAacOK HEM3BECTHA, TO MX HCIIBITBHIBAIOT
HaHECEHHBIMH Ha aAJFOMUHHEBYIO (OsIbTy TOMIUHON 0,2 MM.

4.18.2.2. TloxroroBneHHbIE 00pa3Ilbl Mepe] MCIBITaHUSIMH BBIAECPKHUBAIOT TpHu Temneparype (20+2) °C ne
MeHee 48 4, 3aTeM B3BEIIMBAIOT ¢ NOrpeHocTbo He Oonee 0,01 r. OOpa3ubl TOKHBI XapaKTepru30BaTh CpeTHNE
CBOICTBA UCCIEIyEMOro MaTepHuana.

4.18.2.3. TIpoBepky pe:KUMOB pabOThI YCTAHOBKU MPOBOIAT C IOMOIIBIO CTAHAAPTHOIO 0Opasiia, OMUCAHUE
KOTOPOTO ITpuBeaeHo B npuioxenuu 9. IIpu sTom 3HaveHus koaduunenra apiMmoodpasoBanus (D, ) JOIHKHO
OBITh B Ipezenax:

pekuM Tienus (6e3 HHUIUUpPYIoNIEro miamenn) D,, =(360+20) m*kr';

PEKXHMM TOpeHus (C MHUIMUPYIOIINM TuiaMeneM) D, = (120+£8) M kr™.

4.18.3. Ilposedenue ucnvimanuii

4.18.3.1. Hcneitanne oOpas3moB MPOBOIAT B ABYX PEXHMax: B PEXKHME TICHHS UM B PEKHUME TOPEHHS C
HCTIONIb30BaHUEM T'a30BOM TOPEJIKH (IUTMHA ITaMeHH ropeiku 10—15 mm).

4.18.3.2. BKIIIOYarOT SIEKTPONUTAHNE YCTAHOBKH B TaKOM PEXKHME, YTOOBI TUIOTHOCTH TEIJIOBOTO ITOTOKA,
Hajaroumero Ha obpasel, cocraBisiaa 35 KBT-M™2. KOHTPONMPYIOT IUIOTHOCT IAJAFOMIETO TEIIOBOTO IOTOKA €
TIOMOIIIBIO TETUTONPHEMHNKA THITA ['0p/ioHa ¢ orpemHocThio He 6onee 8 Y.

4.18.3.3. BrIto4aroT HCTOYHHK M IPHEMHUK CBETA. YCTaHABIHMBAIOT HAYAIBHOE 3HAYCHUE CBETONPOITYCKAHUS,
COOTBETCTBYIOIIEE BEPXHEMY ITpe/iely N3MEPEHUH PEeruCTpUpyIoIero npudopa u npuHuMaemMomy 3a 100%.

4.18.3.4. TloaroToBieHHBI 00pa3ell MOMEMIAIOT B JIONOYKY M3 HeprkaBeromed ctaimi. OTKPBIBAIOT ABEPILY
Kamepbl CropaHusi U 0e3 3aJep)KKM YCTaHaBIMBAIOT JIOJOYKY C OOpas3loM B AepXKareib, IOCIE Yero JBEpIly
3aKPBIBAIOT.

4.18.3.5. McnblTanne mpekpamaroT IpyU JOCTHKEHUHA MUHUMAIIBHOTO 3HaY€HHsI CBETONPOITYCKaHMS.

B ciyuae, koraa MUHMMAalIbHOE 3HAYEHUE CBETOMPOIYCKaHUS BHIXOAUT 3a Mpeeibl pabodyero quarnasoHa Win
HaxoouTcs BOJIM3M €ro TpaHull, JOIYCKAaeTCsl YMEHbLIATh JUIMHY IyTH Jyda cBeTa (PacCTOSHHUE MEXIY
WCTOYHHMKOM M ITPUEMHHUKOM CBeTa) JIM00 M3MEHATh pa3Mepsl 00pasiia.

[Ipn wucoblITaHUSAX B pEeXUME TICHHS 00paslbl HE JODKHBI CaMOBOCIUIAMEHSAThCS. B ciydae
CaMOBOCIUTAMEHEHHs 00pasiia MOCIEAYIONUe UCTIBITAHUS TIPOBOIAT TIPU YMEHBINEHHOM Ha 5 KBT-M? 3HaueHun
IUIOTHOCTH TEIJIOBOTO TMOTOKAa. IIMOTHOCTH TEMJIOBOrO MOTOKA CHIDKAIOT O TEeX MOp, IOKa He MpeKpaTHTCs
caMOBOCIUIaMEHEHHE 00pa3lia BO BpEMsI UCIIBITAHHUSI.

4.18.3.6. [lo OKOHUaHMM HCHBITAHUS JIOJOUKY C OCTaTKaMH oOpaslla BBHIHMMAIOT M3 KaMephl CrOpaHMs.
VYcraHOBKY BEHTWJIMPYIOT B TE€4e€HHE 3—5 MHH, HO HE MeHee, 4yeM TpeOyercst JJisi JOCTHXKEHUs] MCXOIHOTO
3HAYEHHsI CBETONPOIYCKAaHHS B KaMepe U3MEPEHH.

HpnMeanne. B CjIyda€, Korga HE JAOCTUra€TCd HAYaJIbHOC 3HAUYCHHUE CBETOIIPOITYCKaHUs, 3allUTHBIC CTEKJIa
Q)OTOMCTqueCKOﬁ CHUCTEMBI IIPOTUPAIOT TaAMIIOHOM U3 MSITKOM TKaHH, CJIETKa CMOYC€HHBLIM 3THUJIOBBIM CHIUPTOM.

4.18.3.7. B xa)XaI0M peKHME UCIBITHIBAIOT I10 MATH 00Pa3IIoB.
4.18.4. Oyenka pesyromamos
4.18.4.1. Koapdurment npimoodpazosanus (Dnt) B M*KI™' BEMHUCIAIOT 1O (hopMyIte

T,
D, = LLIn 7 2 (28)

rae V- BMECTHMOCTb KaMEPhI U3MEPEHUS, M*;

L - nnuHa myTy Tyda cBeTa B 3aJIbIMIIEHHOU Cpele, M;

m - Macca o0pasia, KT;

To, Tmin— COOTBETCTBEHHO 3HAYCHHSI HAYAIEHOTO M KOHEYHOTO CBETOIPOITYCKAHHUS, Yo.
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1 — croiika; 2 — ayeKTprUecKasl paJualOHHAS MTaHeNb;, 3 — paMKa Jep)Karels oopasia;
4 — BBITSKHOM 30HT; 5 — 3amajibHasi ropeska
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4.18.4.2. JIns KaXA0ro peXuMa HCIBITAHUH .OMpeneNsoT KodQPHUIreHT 1pIM000pa3oBaHusl Kak  CpeaHee
apru(MeTHIECKOE 0 Pe3yabTaTaM MATH UCIIBITAHUH.

3a ko3 dummenT mpIMOOOpa3OBaHHUS HCCIEOYeMOro Marepuana I[PUHAMAIOT —OolbIliee  3HAYCHHE
koddurmenta 1pIM00Opa30BaHMs, BEIYUCICHHOE TS ABYX PEKUMOB HCIIBITAHUSL.

4.18.4.3. CxomuMOCTh W BOCHPOM3BOIMMOCTD METOAa TPH OBEPUTENHFHON BeposTHOCTH 95 % He moimkHa
npeBbImars 15 %.

4.18.4.4. YcnoBus W pe3ydabTaThl HCHBITAHUN PETHCTPUPYIOT B IPOTOKONE, (hopMa KOTOPOTO TpHBEICHA B
HIpUIOKEeHUH 1.

4.18.5. Tpebosanus bezonacnocmu.

YcraHoBky [uist onpeneneHus ko3dduimenta qpiMoo0pa3oBaHus HEOOXOMMMO OMEIIATh B BBITSDKHOW HIKad.
PaGouee mMecto omeparopa JOKHO YAOBICTBOPATH TpeOoBaHUsAM 3mekTpodesonacHoctr o 'OCT 12.1.019 u
CaHUTapHO-TUTHeHnYeckuM TpeboBanusMm o [OCT 12.1.005.

4.19. Merop 3KCIIepIMEHTAIEHOTO ONPEENEHNsT MHAEKCA PAacIIpOCTPAHEHUs INIAMEHU

4.19.1. Annapamypa

VYcraHoBKa JuIsl olpeniesieHHs HJIeKca paclpocTpaHeHus IaMeHu (depT. 19) Bkiouaer B cedst criieyromme
JNIEMEHTBHI.

4.19.1.1. DnekTtpuueckas pagualMOHHas MaHENb, COCTOSIIAs M3 KepaMHUYEeCKON IIUTHI, B Ma3bl KOTOPOIt
yAOKeHBl cnupand w3 npoBoiiokd Mapku X20H80-H. Ilapamerpsl crupaneil (quaMeTp, mar HaMOTKH,
ANIEKTPUYECKOE COMPOTUBIICHHE) JODKHBI OBITh TAKMMH, YTOOBI ITPU PAaBHOMEPHOM PaCIIpe/IeNICHUH CITUpaJIel 110
MOBEPXHOCTH KEPAMUUECKOM MIIMTHI CyMMapHasi OTpedisemMas MOIIHOCTh He npeBblana 8 kBt. Kepamuueckas
IUTNTA 3aKpeIyieHa B TeIUIOIEKTPOM30INPOBAHHOM KOPITyce, MMEIOIIEM OTBEPCTHS AJIS KPEIJICHUS K CTOMKe
npudopa M KONOAKY MOAKIIOYEHHS JJIEKTPUYECKOro NHUTaHusA. I yBenW4eHWs MOILIHOCTH HH(PaKpacHOro
M3TyYeHUs] ¥ yMEHBIIECHHS BIMAHHUS TOTOKOB BO3AyXa IEpe] KepaMHUYeCKOW IUINTOM YCTaHOBJEHA CETKa W3
YKapOIpPOYHOH CTaJH.

4.19.1.2. Jlepxarenp obpa3ia, COCTOAIIMI M3 MOICTABKA M paMKu. PaMKy 3aKpeIuIfioT Ha MOACTaBKE Tak,
YTOOBI IJIOCKOCTH 00paslia Marepuaia, yCTAaHOBICHHOTO B HeH, ObUIa HaKJIOHEeHa 1mox yriaoM 30° oT BepTHKaIH B
CTOPOHY PaAMaIMOHHOI manenn. Jlepxarens o0pas3na ycTaHaBIMBAIOT TAK, YTOOBI PACCTOSHUE OT Kpasi oOpasiia,
OTPAaHWYIEHHOTO PAMKOM, 0 CETKU paJlMalliOHHON ITaHEeH COCTaBIsuIo 70 MM.

BoxoBast moBepXHOCTh paMKH UMEET KOHTPOJBHEIE JieNieHus depe3 Kaxapie (30+£1) MM, IpoHyMepOBaHHBIE OT
HYJIEBOI'O J0 JIEBSITOrO.

4.19.1.3. BoerrsoxHOM 30HT pasmepamu (360x360x700) MM, YCTaHOBICHHBIM HaJ AepikareneM oOpasia,
CITY>KHUT 71t cO0pa 1 yJaJIeHUs! TPOYKTOB TOPEHHUSL.

4.19.1.4. TepMOdIEKTPHUESCKIHA Tpeodpa3oBaTelb JHAMETPOM 3JIeKTpoaoB 0,5 MM AJIs 3aMepa TeMIeparypbl
MIPOIYKTOB TOPEHHMS B LIEHTPE CEUCHMUSI CY)KEHHOM YacTH BBITSHDKHOTO 30HTA.



4.19.1.5. 3ananpHasi rOpeNKa, YCTAHOBJICHHAs Iepel PaIdallMOHHOW ITAHENbI0 TaKUM 00pa3oM, YTOOBI
paccTosHHE OT TPYOKM TOpENKH, HaXOMSIIEHCS HAIpOTUB CEPENNHBI HYJIEBOTO Y4YacTKa, OO MHOBEPXHOCTH
HCIBITEIBAEMOT0 00pasma coctaBisiio (8+1) MM, a OcH MATH OTBEPCTUH OBLTH OPUEHTHPOBAHBI MO0 HOPMAIH K
MOBEpXHOCTH oOpasma. [lns craOmim3anny 3amaigbHOTO IUTAMEHHM TOpENKa HWMEET OJHOCIOWHBIM YEXON W3
METAJUIMYECKON CETKH.

B mooxeHnH “KOHTPOIH”’ TOPEIIKY BRIBOIAT 3a Kpai paMKH.

4.19.1.6. brok nuTaHM, COCTOSIIMN U3 ABYX PETYISTOPOB HAPSDKEHUS C MAKCHMAJIbHBIM TOKOM Harpy3Ku He
meHee 20 A 1 peryaupyeMbIM BbIXOAHBIM HampsbkeHreM ot 0 o 240 B.

4.19.1.7. Cexynmomep C MOTPEITHOCTRIO H3MepeHHs He Ooree 1 c.

4.19.2. Ilooecomosxka k ucnvlmanusm

4.19.2.1. Ins ucHbITaHWA TOTOBAT 5 00pa3IoB HCcIeayeMoro marepuana mHON (320+2) MM, MIHPUHOI
(140+2) MM, dakTryeckor TommuHON, HO He 6oree 20 MM. OTeNIOuHbIE U OOIMIIOBOYHBIE MaTepHalIbl, & TAKKe
JIAKOKPACOYHBIE ¥ IIJICHOYHBIE MOKPHITUS HMCHBITHIBAIOT HAHECEHHBIMH HA Ty )K€ OCHOBY, KOTOpas INpHHSITA B
peanbHON KOHCTPYKIUH.

4.19.2.2. OOpa3sisl KOHAWIMOHUPYIOT B JaOOpaTOpPHBIX yCIOBUSAX He MeHee 48 4. OHHM JOIDKHEI
XapaKTepu30BaTh CPEIHUE CBOMCTBA UCCIIEAyEeMOro MaTepHaa.

4.19.2.3. PeryaupyrorT pacxon rasa 4epes 3amajbHyI0 Ta30BYIO0 TOPEJIKY TaKHMM O0Opa3oM, YTOOBI BBICOTA
SI3BIYKOB IIaMeHu cocTtaBimsuia (11+2) mm. Ilocne wero 3amanbHyr0 TOpENKy BBIKIIOUAIOT M IEPEBOAAT B
MOJIOKEHHE “KOHTPOJIB”.

4.19.2.4. YcraHaBIMBalOT MEpea PaaMalMOHHON IMaHENbI0 B pabouce IMOJOKEHHE AepiKareib obOpasia c
3aKpeIUICHHOW acOOIEMEHTHOH IJIMTOH, B TEPBOM KOHTPOJBGHOM OTBEPCTHH KOTOPOH HAXONUTCA  JaT4HK
TEIUIOBOTO TIOTOKA.

4.19.2.5. HarpeBaroT paauaiOHHYIO MMaHelb, 00CCIIeurBas MIOTHOCTh TEIUIOBOTO MOTOKA B CTAIlMOHAPHOM
PEKHMME JUI TIEPBOM KOHTPONbHOW Touku (32 +3) kBrm? IDIOTHOCTH TEIIOBOTO MOTOKA KOHTPOJIUPYFOT
JaT4uKoM Tuna ['opaoHa ¢ morpentHocTsio He 6onee +8 %.

[pumeuyanne. CyuTaOT, YTO paJUALMOHHAs IAHETb BbIIUIA HA CTAlMOHAPHBIA PEXHM, €CIM IOKa3aHUs IaTduKa
TEIUIOBOTO ITOTOKA JOCTUTAIOT 3aJaHHON BEINYUHBI U OCTAIOTCS HEM3MCHHBIMH B T€UCHHE 15 MHH.

4.19.2.6. TlepecTaHOBKOW JaT4MKa B CICAYIONINE KOHTPOJBHBIE OTBEPCTHUS AaCOOICMEHTHOW ILIHTHI
PETHCTPUPYIOT MPO(MIb MaJarolero TEMIOBOrO MOTOKAa BAOJTH MOBEPXHOCTH oOpasma. Bo BTOpoi m Tperhei
TOYKAX OH JOJKEH OBITh paBeH cooTBeTcTBEHHO (20 £3) u (12,0+1,5) kBr'M™

4.19.2.7. Tlo OkOHYaHMM 3aMEPOB YPOBHEW TEIUIOBBIX IIOTOKOB [aTYUK CHUMAIOT M IMPUCTYNAOT K
OIIPEJICIICHUIO TEIUIOBOro KoddduirenTa ycraHoBKH (), XapakTepU3yOLIero KOJIUYECTBO TEILIa, TIOABOIMMOrO K
MIOBEPXHOCTH 00pa3na B eWHUILY BPEMEHH M HEOOXOMMOTO JUTS TIOBBIIICHNS TEMITEPATyphl ABIMOBBIX T'a30B Ha |
°C. Jlna sroro mepex acOOLEMEHTHOW IUIMTOW YCTAHABJIMBAIOT INEJICBYIO KATHOPOBOYHYIO Ta30BYIO T'OPEJIKY.
[lepeBomsT B pabodee MONONKEHHE M BKIIOYAIOT 3allajIbHYIO Ta30BYIO TOPENKY, PETHCTpHpys depe3 15 MuH
ropeHus TeMneparypy (fo) B BBITSDKHOM 30HTE. 3aTeM 3a)KUTAIOT LIEIEBYIO KATMOPOBOYHYIO TOPEIIKY, PErylupys
nomady raza c¢ pacxomom (0,030+0,001) mc' UYepes 10 MuH ropeHus perucTpupyroT Temmeparypy (41) B
BBITSKHOM 30HTE.

TerutoBoii ko3 duimeHT ycraHoBKH (3) BBIYHCISIOT 110 opMmyIie

_ 99
p= PRy (29)

r7ie ¢ — YAeNbHAs TEIIOTa Cropanus rasa, KJx-m';

O — pacxof rasa 3anajibHON TOPEIKH, JI-C'.

B kauecTBe TeruioBoro ko3QQuIieHTa YCTAHOBKHM NMPUHUMAIOT CpefjHee apu(MEeTHUECKoe pe3y/IbTaToOB IISTH
KaJIMOPOBOYHBIX HUCIIBITAaHUH.

4.19.2.8. TIpoBepky pe:KUMOB pabOThI YCTAHOBKU MPOBOIAT C TOMOIIBIO CTAHAAPTHOIO 00pasiia, OMUCAHUE
KOTOpOro mpuBezieHo B npuiokeHnn 10. MHIekc pacnpocTpaHeHHs IUIaMEHH CTaHAApTHOTO o0pasia JOKeH
ObITh 18,4+1,5.

4.19.3. Ilpogedenue ucnvimanuii

4.19.3.1. Tlepen mpoBeneHHEM KaXKAOTO MCIBITAaHUS KOHTPOJIUPYIOT IUIOTHOCTH TEIJIOBOTO TIOTOKA B IIE€PBOM
KOHTPOJBHOU Touke 110 1. 4.19.2.3—4.19.2.5.

4.19.3.2. TloaroroBneHHbI K HCHBITAHUSAM OOpasel] MaTepuaja yCTaHABIMBAIOT B JepXkaTelb M Ha
MTOBEPXHOCTH 00pa3iia HaHOCAT pucky ¢ maroM (30£ 1) mm.

ITpumeyanue. Marepuaibl TOMIMHONW MeHee 10 MM HCIBITBIBAIOT C TOJIOKKOM U3 acOOIIEMEHTHOU IIUTHI pa3MepaMu
(320x140x10) mm.

4.19.3.3. 3axuraroT 3anaibHYIO TOPEJIKY U IIEPEBOIAT e B paboyee TOJIOKSHHUE.
4.19.3.4. 3ameHsroT Iepxaress 00pasia, UCHOIB3yeMbI ISl KOHTPOJS TEIDIOBBIX ITOTOKOB, HAa JIEPXKATENb C
HCCIeyeMbIM 00pa3siioM 3a BpeMs He 6oee 30 c.



4.19.3.5. HcmplTanue IIMTCS 1O MOMEHTa IPEKPAIICHUS PacIpOCTPAaHEHHUS IUIAMEHH IO ITOBEPXHOCTH
oOpasna. B mpomecce McnbITaHUs ONPEEIISIOT:
BpeMsi OT HavaJia UCTIBITAHUSI IO MOMEHTA MTPOXOKACHHS (PPOHTOM TUIAMEHH HYJIEBOW OTMETKH To, C;

BpeMsI MPOXOKACHIST (PPOHTOM INIAMEHH i-TO y9acTKa MoBepxHocTH obpasua (i = 1,2, ... 9) 1, ¢;
paccrosiHue [, Ha KOTOpOe pacipocTpaHmics GPOHT IUIAMEHH, MM;

MaKCHMaJIbHYIO TEMIIEPATYPy IIMOBBIX T'a30B fmax, °C;

BpEMs OT Ha4ajla UCIIbITAHUA 10 JOCTHIKCHU S MaKCHUMaJIbHOM TEMIICPATYPHI Timax, C.

4.19.4. Oyenka pesyromamos

4.19.4.1. Ins xaxxaoro oopasiia BEIYHCISIIOT HHICKC pacipoctpanenus miamenu (1) mo dhopmyrre

0,5
0,0115 5]
1=| 28 b 1 w020 30)
To i=1 T;
e 0,0115 — pasmepubiii koadurumenr, Br';
0,2 — pasmepHbIi KO3QPUIHEHT, c-MM™.

CpenHee apudMmeTnyeckoe 3HAUYCHHE WHIEKCA S5 WCHBITAHHBIX O00pa3loB IPUHUMAIOT 32 HHJEKC
pacmpocTpaHEeHHUS IIIAMEHH HCCIEAyeMOro MaTepHaa.

4.19.4.2. CxomuMOCTh U BOCHPOM3BOJMMOCTb METOA IPH JOBEPUTENBHON BeposTHOCTH 95 % He moimkHa
mpeBbImars 25 %.

4.19.4.3. YcioBus M pe3ysibTaThl WUCIBITAHUH PETHCTPUPYIOT B IPOTOKOJNE, (hopMa KOTOPOro IpHBEIEHA B
TIPUIOKEHNH 1.

4.19.5. Tpebosanus bezonachocmu

Bo Bpems wucnpITaHMH MaTepHanoB M TAPHPOBKM YCTAaHOBKM CIEAyeT BKIIIOYATh INPHUHYIUTEIBHYIO
BEHTUJISLIMIO [IOMEILEHHs, TIPU 3TOM CKOPOCTh BO3IYIIHOIO II0TOKA He J0/bkHa ObITh Oosee 0,35 m-c~'. PaGouee
MECTO OTepaTopa ODKHO YIOBIETBOPATH TpeboBaHUAM dnekTpodesomacHocTr o ['OCT 12.1.019 u canurapHo-
rurueHnaeckuM Tpedosarmsam o 'OCT 12.1.005.

4.20. Merox 5KCIIEpUMEHTAIBEHOTO OIpE/ENeHNs TI0Ka3aTelsi TOKCHYHOCTH TPOIYKTOB TOPEHUSI MOJMMEPHBIX
MaTepHaIoB

4.20.1. Annapamypa

YcraHoBKa [UIs ONpeeneHns TT0Ka3aTessl TOKCHIHOCTH (4epT. 20) BKIIFOYAaeT B ceOsl CIIELYIONIHIE IIEMEHTEHI.
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1 — xamepa cropanusi; 2 — Jepkarenb o0pasia; 3 — 3JIeKTpoHarpeBaTeIbHbIA N3TyJaTeb;
4 — 3acnoHkw; 5, /8 — mepexomHbIe pyKaBa; 6 — CTallMOHAPHAS CEKIUS SKCIO3UITNOHHON KaMepsl; 7 —
JIBEpIIA MpeIKaMepsl; § — MOABMKHAS CEKLUS IKCIIO3UIIMOHHON KaMephl;
9, 15 — wryuepsl; 10 — tepmomeTp; 11 — KieTka JUIsl IOAONBITHBIX KUBOTHBIX;
12 — mpenkamepa; /3 — mpenoxpaHuTeNbHas MeMOpaHa; /4 — BEHTHIIATOP; /6 — pe3sHOBas MpoKIaaka; 17
— KJIanaH IpPOTyBKH

Yepr. 20

4.20.1.1. Kamepa cropanus BMeCTMMOCTbIO 3-10° M°, coemuHeHHas C OKCIIO3MLMOHHOM KaMepoi
MIEPEXOMHBIMH PyKAaBaMH, BBITIONHEHA M3 JIMCTOBOM HeprkaBeromied cramn TommuHoi (2,0+0,1) mm. BHyTpeHHSS
MIOBEPXHOCTh KaMephl CrOpaHusl W30JIMPOBaHA acOOLEMEHTHBIMU IUMTaMu ToimmHoi 20 mMM. B kamepe
YCTaHOBJICH 3KPaHUPOBAHHBIN AJIEKTpOHArpeBaTelIbHBIN M3mydarenb pasmepamu (120x120) MM u nepkarens
obpasna pasmepamu (120x120x25) mm. MH3nywarens mnpeacTaBisier co0Oi  HarpeBarelibHYIO CIHPAib,
pasMeIeHHYI0 B TpyOKax M3 KBapLEBOIO CTEKJIA M PACIIONOXKEHHYIO TIIepell CTAIbHBIM MOJMPOBAHHBIM
oTpaXkaTelleM C BOASHBIM oxJaxaeHueM. OH 3akpelyieH Ha BepxHeHd CTeHKe Kamepsl moj yriom 45° k
ropuzonTany. Crmpanb wusmydarens conportusienueM (22,0+0,1) OM wu3roroBieHa W3 MPOBOJOKH MAapK{
X20H80-H (I'OCT 12766.1) muamerpom (0,9+0,1) MM. DJeKTpONUTaHUE U3ITydaTeNsl PErYIUPYIOT C TIOMOIIBIO
TpaHcdopmaTopa ¥ KOHTPOJIMPYIOT 110 MTOKA3aHUSIM BOJIFTMETPa € HOTpelHoCTEIo He Oonee 0,5 B.

Hepxarens o0pa3la BBHIIOJIHEH B BUJE METAJUIMYECKOW PaMKH, B KOTOPOM 3aKperuieH acOOILeMEeHTHBIH
nomnoH. [logmon mmeer yryOneHue JuUis pasMelIeHWs BKIQJblia ¢ oOpa3noM Marepuana. HarpeBaemas
MTOBEPXHOCTh 00pa3Iia U MOBEPXHOCTh JIEKTPOHATPEBATEIBHOTO H3IIydaTelis MapajulebHbl, PACCTOSHUE MEXKIY
HUMHU paBHO 60 MM.

Ha 60oxoBO#1 cTeHKEe KaMepsl CrOpaHUsl UMEeTCs OKHO M3 KBapIIeBOTO CTEKJa IS HaOMIOICHUS 3a 00pas3ioM
IIPU UCTIBITAaHUSIX.

Ha BbIXOne U3 KaMepsl CropaHusi pa3MeIIeHbI 3aCJIOHKH BEPXHETO M HMXKHETO NEPexXOIHbIX pykaBoB. JlmiHa
BepxHero pykasa 250 MM, HmxHero — 180 MM, IpOXOAHBIE CeYeHHsI PyKaBOB COOTBETCTBEHHO (160x40) MM u
(160x30) MM. BHyTpeHHSS MOBEPXHOCTh BEPXHETO IEPEXOIHOTO pyKaBa TakKe OONMIlOBaHA acOOIeMEHTHBIMH
IUTUTaMH.



4.20.1.2. Dxkcro3uLIMOHHAs Kamepa, COCTOAINAs M3 CTAI[MOHApHOM M MOABHMXHOM cekuuil. Ilo mepumerpy
CTAIIOHAPHON CEKIMHM MMEEeTCs Ma3 AJsl HaIyBHOW PE3WHOBOM NPOKJIAAKK C PabouMM IaBICHHEM HE MEHee 6
MlIla. B BepxHeil yacTu KaMepbl HaXOIUTCS YETHIPEXJIOMACTHBIM BEHTHIISATOP MepeMelnBaHus quaMerpoM 150
MM ¢ yactoroii Bpamenus 5 c¢'. Ha GOKOBOM CTeHKe yCTaHOBJEH KiallaH MpOAyBKM. Ha TOpLEBOH creHke
TIOZIBIDKHOM CEKILMM 3aKpPEeIUICHbl NPEJOXpaHUTENbHAsT MeMOpaHa, HMpeaKaMepa, IITYLEpbl Ul TOAKIHOUCHHS
ra30aHAIN3aTOPOB, TEPMOMETP Ui WM3MEpPEHWs] TeMIlepaTypbl B HIDKHEH dYacTh Kamepsl. llepememieHue
HOIBHYKHOM CEKIMH TTO3BOJIIET M3MEHATH 00BEM SKCIIO3UIMOHHON Kamepsl oT 0,1 10 0,2 M’

4.20.1.3. TIpeaxamepa o0bemom 0,015 M*, 06opynoBaHHas HAPYKHOM U BHYTPEHHEH JBEPLUAMH U CMOTPOBBIM
OKHOM.

4.20.1.4. Bonooxnaxknaemblid narauk trna ['opmona @OA-013 u peructpupyrommii mpubop tuna A 565—
001—06 ¢ nuanazonoM usmepenuit ot 0 1o 100 MB 11 KOHTPOJIS MIIOTHOCTH TEMJIOBOTO MOTOKA. [lorpemHocts
N3MEpEeHHs IUNIOTHOCTH TEIJIOBOTO ITOTOKA HE JIOJIDKHA OBITh Oornee +8 %.

4.20.1.5. [nst HenpepblBHOIO KOHTPOJSl COCTaBa TIa30BO3AYIIHOM cpenbl B 3KCIO3UIMOHHOM KaMmepe
UCIONB3YIOT Tra3oaHanmu3aropsl okcuma ymiepomga (IMAM-5M ¢ auamasoHom wusmepenuit or 0 mo 1 %,
JIOIMYCTHMOHN TOTpenHocThio +2%), nuokcuna yriepona (TMAM-5M ¢ ananazoHom m3mepenuit ot 0 1o 5 %,
JomycTUMoi  morpemHocTeio £2 %) u xucnopoga (MH 5130—1 ¢ nuanazonom usmepenuit ot 0 go 21 %,
JIOIYCTHMOH ITOTPEIIHOCTBIO +2 %).

4.20.1.6. Tepmomerp 1aboOpaTopHBId JIOOOrO THHa ¢ Juana3oHoM wusmepeHud or 0 mo 100°C, c
norpenrHocThio He 6onee 1 °C.

4.20.2. Iloozomosxa k ucnvlmanuam

4.20.2.1. Ilpm Hamaake YCTAaHOBKM CJIEAyeT OIpENCNUTh MapaMeTphl HANpsDKEHHS Ha CHHpain
ANIEKTPOHArpEeBATEIBHOTO U3JIydaresis, TIPH KOTOPBIX OOECNeYnBAIOTCS 3aJaHHbIe YPOBHH ILIOTHOCTH TEIIOBOTO
notoka. [l uM3MepeHHs BENWYMHBI MaJarollero TeIJIOBOro IMOTOKa Bomooxiaxaaemblil garunk POA-013
3aKpeIUIAIOT Ha ICHTPAIbHOM y4acTKe Jeprkarens oOpasua. V3mepeHus HMpOBOAAT HPH I'€PMETH3MPOBAHHOM
9KCTIO3UIIMOHHON KaMmepe M OTKPBITHIX 3aCIIOHKaX IMEpEeXOAHBIX pykaBoB. llo pesymbraraM HM3MEpeHHH CTPOAT
rpaduK 3aBHCHMOCTH IUIOTHOCTH MAJAOUIETO TEIUIOBOTO TMOToKa ((J) OT HampsHKEHHs Ha CHHpad
ANIEKTPOHAr peBaTEIHHOTO M3TydaTeIs.

4.20.2.2. Tlo Benn4MHE IUIOTHOCTH TEIUIOBOTO ITOTOKA OTPEEISIOT 3HAYCHUE TeMIepaTyphl UCTIBITAHUS (fyen),
COOTBETCTBYIOIIEE TEMIIEPAType HAarpeBacMol IOBEPXHOCTH KOHTPOJIBHOIO (HEroprodero) ooOpasuma u3
acOoriemenTa. [l onpeneneHus £y, NCTIOB3YIOT JaHHBIE, IPUBEICHHBIE B Ta0I. 16.

Tabmuma 16
0,, xBrm? 10,0 13,5 18,0 | 23,0 | 28,0 | 325 38,0 | 44,0 | 52,5 | 65,0
tueny °C 300 350 400 450 500 550 600 650 700 750

4.20.2.3. YcraHOBKY cJeyeT CYMTaTh TOTOBOM K UCIIBITAHUSIM MaTepUAJIOB, €CJIH MTPU KOHTPOJIBHOM MPOBEPKE:

3HAUEHUS IUIOTHOCTH NaJafOIET0 TEIIOBOIO MIOTOKA COOTBETCTBYIOT YCTAHOBJICHHBIM 3HAYCHUSIM HaIPSDKCHHS
Ha CIHPAJIM AJIEKTPOHArPEBATEIBHOIO U3ITy4aTels;

BbIxo7 CO B yCIOBHSX TEPMOOKHCIIUTEILHOTO PA3IOKEHUsI TIOPOIIKOBOM Leutono3bl (ppakuums 0,25—0,75)
Maccoil 2,5 r npu Temmeparype ucnbitanus 450 °C (IIIOTHOCTh MANaroLIEro TEIIOBOro Iotoka 23 kBr-M?)
cocrasster (200+4) mrr;

xoH1eHTpalus CO B KCITO3UIIMOHHOM KaMepe 3a Bpems BeiZepkuBaHus 30 MUH CHIDKaeTcs He Oojee yeM Ha
5 % oT nepBOHAYATIBHOTO YPOBHS.

4.20.2.4. Jlns uciplTaHuii rotoBsAT HE MeHee 10 oOpasmoB pazmepoM (40x40) MM (hakTHIECKON TOMIIUHBI, HO
He 6onee 10 Mmm. OOpasIbl KOHIUIMOHUPYIOT B JTAOOPATOPHBIX YCIOBUAX HE MEHee 48 U U 3aTeM B3BEILIMBAIOT C
norpemmHocThIO He 6oree 0,1 1. OHM JODKHBI XapaKTepHU30BaTh CPEIHNE CBOWCTBA UCCIEAYEMOTo MaTepHaa.

4.20.2.5. TlpenBaputesibHO 0O0Opa3lbl KKIOr0 Marepuaia IOABEPraloT BO3ICHCTBUIO TEIJIOBBIX IOTOKOB
pa3NUYHON IIIOTHOCTH, OOCCIEYMBAIOIIMX B KaXIOM IOCIEAYIONIEM OIBITE IOBBIIICHHE TEMIIEPaTypPhI
ucneitanust oopasna Ha 50 °C. Tlpu 3TOM HaXOmsAT 3HAYCHHE TEMIIEPATyPhl MCIIBITAHUS MaTepuaia B PEKHUME
TEPMOOKHCIHUTENFHOTO pa3noxkeHust (TieHus). OHo momkHO ObiTh Ha 50°C HIKe TeMIeparyphl, IpH KOTOPOit
HaOJIIo1aeTcs CaMOBOCIUIAMEHEHHE 00pasIa.

4.20.3. Ilposederue ucnvimanuti

4.20.3.1. Marepuaiisl HCIIBITHIBAIOT B OJJHOM M3 JBYX PEKHMOB — TEPMOOKHCIHTEIEHOTO PA3IOKEHUS MU
IUIAMEHHOT'O TOPEHHMS, @ UIMEHHO B PEXHME, CIIOCOOCTBYIOIIEM BBIJIEJICHUIO 0OJIee TOKCHYHBIX CMECEH JIeTydnX
BEIIECTB. PeXWM IJIaMEHHOTO TOpeHHs olecrieumBaeTcs Mpu Temreparype uchbeitanus 750 °C (IUIOTHOCTH
MaJIAl0IIEro TEIoBOro motoka 65 kBrm?). Kputepuem BbIOOpa PEKUMA OCHOBHBIX HCIBITAHAN CITYKHUT
HanOOoJIbIIIEE YHMCIIO JIETAIBHBIX UCXOIOB B CPABHMBAEMBIX I'PYIIAX HOIONBITHBIX KUBOTHBIX.

4.20.3.2. Ilpu npoBEAECHHHM OCHOBHBIX MWCIBITAHUN B YCTAHOBIEHHOM pEXHMME HaXOmAT pPsI 3HAUCHHI
3aBUCHMOCTH TOKCHYECKOTO JEUCTBHUS TPOIYKTOB TOPEHHMSI OT BEMYMHBI OTHOILIEHHUSI Macchl oOpasna K o0beMy
yCTaHOBKH. J[y1s mosydeHus TOKCHuecknX 3¢ QeKToB HKXke U Bblle ypoBHs 50 % JeTaqbHOCTH M3MEHSIOT 00beM
SKCIIO3UIIMOHHOM KaMephl IPH ITOCTOSHHBIX pa3Mepax 00pas3lioB MaTepHalioB.

Hpnmeqanne. HpI/I OIpEACICHUU TOKCUYCCKOI'O 3(1)(1)6KT3 YYUTBIBAIOT rubenn JKUBOTHBIX, HACTYNUBIIYIO BO BPEMA
OKCIIO3UIUH, a TAKKE B TCUECHUEC NMOCICAYIOIUX 14 CyT.



4.20.3.3. 3arpaBKy >KHBOTHBIX IPOBOJAT CTATUYECKUM CIIOCOOOM. B KaKJIOM OIBITE HCTIONB3YIOT HE MeHee §
6enbix Meimelt Maccoit (20£2) r. [IponomkuTensHOCTh SKCo3unny coctaBisieT 30 muH. TeMiiepaTypa Bo3ayxa B
TpeaKaMepe 3a BpeMs JKCIO3MIIMK He JOo/bkHA TpeBbimath 30 °C, a KOHIIEHTpamus KHUCIOpoaa JOHKHA OBITh
Mmeree 16 % o0.

IIpumeuanne. B oT/ebHBIX Clydasx 1Mo TPEOOBAHUIO 3aKa3uKMKa BPEMsl SKCIO3HILIMN MOXET OBITh H3MEHEHO B MpeAenax
5—60 mMuH.

4.20.3.4. IlpenycMaTpuBaroT CIEAYIOIINNA MOPSIIOK MPOBEACHUS UCIIbITaHus. HarHeTaoT Bo3MyX B HaAyBHYIO
npoknanky — jpo pgasneHuss 0,6 Mlla, npoBepsiioT 3a3eMiieHHME YCTAHOBKH, HCIPAaBHOCTh IPHUOOPOB |
obopynoBanus, 3 HEeKTUBHOCTh BEHTWISIIMHI. [1o1atoT BomMy U1 OXJTaXKJSHUS M3JIydaTelis, T0CiIe Yero BKII0YatoT
€ro Ha COOTBETCTBYIOILLEE HAIpsKEHHE. 3acCIOHKU IEPEXOAHBIX PYKaBOB, KJAlaH IMPOMYBKH, JBEpIa KaMepsl
CrOpaHusl HaXOITCS B TOJIOXKEHNH “3aKpBITO”.

B3Bemiennsiii oOpaser; Martepraia IOMENIAoT, a IPU HEOOXOIMMMOCTH 3aKPETUIIOT BO BKIIAJIBIIIE, HMEIOIIEM
KOMHATHYIO Temmeparypy. KieTky ¢ >KMBOTHBIMM YCTAaHABIMBAIOT B IpEAKaMepe, HAPYKHYIO IBEpLy KOTOpOH
3aKPBIBAIOT.

C MOMEHTa BBIXOIa 3JIEKTPOHArpPEBATEILHOTO M3JIydaTesss Ha CTaOWIM3UPOBAaHHBIA pexXuM (depe3 3 MUH
I0CJIe BKJIIOYEHHS) OTKPBIBAIOT 3aCIOHKH IEPEXOAHBIX PYKAaBOB M JBEpIly KaMephbl CropaHus. Bxmamsim c
obpas3om 0e3 3aJepKKM MMOMENIAIOT B Jepikarelb o0pasia, MOcie 4Yero IBEpIly KaMepbl CropaHusi ObICTpO
3aKpeIBaloT. OTMEUAr0T BpeMs Hadajla SKCIIO3HIIMH KUBOTHBIX B TOKCHUECKOH Cperie.

ITo moctmxeHnn MakcUMaibHBIX 3HaueHUH KoHLEeHTpauuu CO u CO; B HKCIIO3MLIMOHHON KaMepe 3acIOHKU
MIEPEXOAHBIX PYKAaBOB 3aKpbIBatOT. CHUMAIOT HANPSHKCHUE C HArPEBaTENbHOIO JJIEMEHTa M3IIydarels. Bxirodaror
Ha 2 MUH BEHTHIJIATOP IEepPEeMEIINBaHUS.

Ilo ncredeHMM BpEeMEHHM SKCIO3WIMH JXMBOTHBIX OTKPBIBAIOT KIJAIAH IPOAYBKH, 3aCIOHKH IIE€PEXONHBIX
PYKaBOB M HAPYKHYIO JIBEpIly MpeAKaMephl. YCTaHOBKY BEHTWIHMPYIOT He MeHee 10 MuH. Peructpupyror umcio
MOTUOIINX 1 BBDKUBIIUX )KUBOTHBIX.

IIpumeuyanue. B ciayuae onpeneneHus nokasaresst TOKCHYHOCTH IPOAYKTOB FOPEHMS MIPU YCIIOBUU KPaTKOBpEeMEHHOH (5
—20 MUH) 9KCIIO3UIMU 3aTPaBKy KMBOTHBIX HAaYMHAIOT C MOMEHTA JOCTIDKEHUS MAaKCUMAaJbHBIX 3HAUCHUI KOHLEHTPALUH
CO u CO; HO He mo3aHee YeM uepe3 15 MUH mocnie pa3iokeHus oopasia.

4.20.3.5. B 3aBucMMOCTM OT cOCTaBa MaTepuasa IMpU aHaJIU3€ MPOLYKTOB TOPEHUS ONPEAEISIIOT
KOJIMYECTBEHHBIN BBIXOJ OKCHJA YIJepoja, AUOKCHIA YIVepoja, LMaHHCTOro BOIOPOJA, OKCUAOB a30Ta,
NBAETHIOB M JPYTHX BemecTB. JIJsl OIEHKM BKJaJa OKCHIA YITIEpoAa B TOKCHYECKHH 3()(EKT U3MEpSIoT
coziep)kaHKie KapOOKCUTEeMOTTIO0MHA B KPOBH TTOJIOTIBITHBIX KUBOTHBIX.

4.20.3.6. Eciim macca obpasna npuHATHIX pazmepoB (40x40) MM He MO3BOJISIET MOTYYUTH 3()(EKTH MEHbIIE
wim Oonbllie  ypoBHs JieTanbHOCTH 50 %, JOMycKaeTcsi yMEHbIIUTh pa3Mepbl 00pa3lia WM YBEIHYHUTh UX IO
(80x80) MM 1 TonmmuHy 110 20 MM.

4.20.4. Oyenxa pe3ynomamos

4.20.4.1. TlomyueHHBIN ps 3HAYEHUH 3aBHCUMOCTH JICTAJBbHOCTH OT OTHOCUTENBHOM Macchl Marepuaa

WCTIONB3YIOT ISl pacdeTa MmoKaszaTelsi TOKCHIHOCTH H CLsg» B r-mM°. PacdeT mpoBOIAT ¢ MOMOMIBIO ITPOOHT-

aHaJIM3a WIN IPYruX CII0CO0OB pacueTa CPpeJHUX CMEPTENBHBIX 103 M KOHICHTPAIHH.
4.20.4.2. TIpu HEOOXOAMMOCTH OTIPENEITUTh KiIacCU(UKAIIMOHHBIE TapaMeTphI ISl APYIUX 3HAUYCHUI BpeMEHH
SKCIO3UIIMU UX BBIYMCIISIOT 1O popMyIte

CL,,CO
H CLsg = (31)
gCO
rne CLssCO —  cpenHsis cMepTeNbHas KOHIIEHTPALUA OKCUIA YIIEPOAa B MI*M™, KOTOPYK) BBIYUCIISIOT
o ypasHeHHI0 CLso= 4502 + 222927 "' (T — BpeMs SKCIO3UIIAU B MUH);
gCO — yposenp BbimeneHuss CO TpH CrOpaHHH YCIOBHO ‘‘OTAJIOHHBIX MATEpUANOB: IS
4pe3BbIYAWHO OmacHbIX — 6Gonbiie 360 mrr, BeicokoomacHbix 120—360 mrr,

yMeperHoonacHbix 40—120 mrr!, manoonacueix — 10 40 mrr.
4.20.4.3. Ecnu 3nauenns 11 CLsg » TIOJYYCHHOE B PE3YNIbTATE UCIIBITAHUS MaTepuala, 6Iu3Ko K TpaHHYHOMY

3HAUEHHIO JIBYX KJIACCOB, TO IIPU ONPEIEICHUN CTETIEHN ONAcHOCTH MaTepualia IPHHUMAIOT BO BHUMAHUE PEXUM
UCTIBITAHUS, BPEMsI PasloKeHHs o0pasna, JaHHBIE O COCTAaBE IPOAYKTOB TOPEHHS, CBEACHHS O TOKCHYHOCTH
0OHAPYKEHHBIX COCIMHEHUH.

4.20.4.4. TIpu comepkaHNM KapOOKCUTEMOITIOONHA B KPOBH TOJONBITHBIX XHUBOTHEIX 50 % 1 Gonee cunTaror,
YTO TOKCHYECKHH 3P PEKT MPOIYKTOB TOPEHHsI 00yCIaBINBaeTCsS B OCHOBHOM JIEHCTBHEM OKCHIA YIJIepoya.

4.20.4.5. CxomuMOCTh METOa IIPH JOBEPHUTEIBLHON BEpOsSTHOCTH 95 % He HOIDKHA HpeBbImath 1o Berxomy CO
(Mr1) 15 %.

4.20.4.6. Bocnpon3BOAMMOCTb METOJA IMPU AOBEPUTENBHOM BEPOATHOCTH 95% HE NOMKHA IpEeBBINIAThH 10
Boixomy CO (mMr-17) 25%.



4.20.4.7. YciaoBus M pe3ysbTaThl MUCIBITAHUN PETHCTPUPYIOT B IIPOTOKOJNE, (hopMa KOTOPOro IpHBEIEHA B
TIPUIOKEHNH 1.

4.20.5. Tpebosanus bezonachocmu

[Tomermenne, B KOTOPOM IIPOBOIT HCIBITAHUS 110 ONPEACICHUIO TOKCHIHOCTH TPOAYKTOB TOPEHHMS, JODKHO
ObITh 00OPYIOBAaHO MPUTOYHOBBITSDKHOW BEHTHILIIMEH. Pabodee MecTo omeparopa NOIKHO YIOBIETBOPSTH
TpeboBarmaM aekTpodezomacHocTr o ['OCT 12.1.019 u carurapHo-rurHeHNYecKIM TpeboBarusaM mo ['OCT
12.1.005.

4.21. Merox OSKCIEPHUMEHTAIBHOTO ONpPENCNICHHsS MHHAMAIBHOW —(IIerMaTH3UpyYIOMe KOHICHTPAIUH
(mermMaTi3aTopa 1 MUHUMAaJIbHOTO B3PBIBOONIACHOTO COZIEPKaHMS KHCIOPO/A B Ta30- U MAPOBO3AYIIHBIX CMECSIX

4.21.1. Annapamypa

OmpezneneHne MUHUMAJIBHON  (IIETMaTH3HUPYIOIIEH KOHIGHTpauuu (QiermMaru3atopa ¥ MHUHHMAJIBHOTO

B3PBIBOOIIACHOTO COAEPIKAaHUSI KHUCIOpoJa B Ta30- M MHapOBO3AYIIHOM CMECH OCYLIECTBISIIOT Ha YCTaHOBKE,
onMcaHHoiu B 1. 4.10.1.

4.21.2. Ilposedenue ucnvimanuii
HcnblTanus npoBOIAT O METOY, U3I0KEHHOMY B 1II. 4.10.2.
4.21.2.1. B BakyyMUpOBaHHBIN PEAKIIMOHHBIN COCYII MOCIEOBATEIbHO MOAAIOT MO MaplUalbHBIM JaBICHUIM

HCCIIelyeMOe BEIECTBO W 3aJaHHBINA (ierMarth3aTtop, a 3aTeM MOJAKOT BO3AYX 10 BBIPABHHUBAHHS JABJICHHS B
PEaKIOHHOM COCYJIE C aTMOC(HEPHBIM.

4.21.2.2. HV3meHsisi coiep)KaHHE HCCIEIYeMOro BEIIeCTBA B CMECH MPU HEU3MEHHOW KOHLIEHTpaluu
(urermari3aropa, HaXOIAT KOHIICHTPALMOHHBIE MPECIbl PACIPOCTPAHCHHUS TNIAMEHHU 10 CMECH.

4.21.2.3. 3arem yBenuuuBamT Ha 2 % cojepkaHue (uierMatu3aropa B CMECH M CHOBa HAaXOIAT IMPEICIbI
pacnpocTpaHeHHst TIIaMEHH.

4.21.2.4. TIpoBoast aHaJOTMYHBIE MCIBITAaHHS, HAXOMAT TaKOe colepkaHue Quiermarusaropa B CMeECH, NpU
KOTOPOM HIDKHHH M BEPXHUH MpeJie]l pacHpOCTPaHEHHUs IIIAMEHH CXOIATCS Ha TpaduKe B OXHY TOUKY Qg (UEpT.
21). HcnpiTanue cMecH, COOTBETCTBYIOIIEH IO COCTaBY TOUKE (g IOBTOPSIIOT HE MEHEE TPEX pas.

8

Aovyenmpayus cgowdees § cmecy, Yo oo

i
|
|
I I R S SR S B R 1

Do
Konyenmpayus pneecmamusamopa 6 cmecu, % 06.

Yepr. 21

4.21.3. Onenxa pe3ynomamos
4.21.3.1. Cogepxanue (¢uerMaru3aropa, COOTBETCTBYIOLIEE TOYKE Oy, MPUHUMAIOT 32 MHUHHMAIIbHYIO
(yrerMaTU3MPYOLIYI0 KOHLIEHTPALXIO IaHHOTO (hJIerMaTu3aropa Juls NCCIIELyeMOro BEIECTBa.

4.21.3.2. MunuManbsHOe B3pbIBOONacHoe conepxkanue kuciaopona ( Po, ) B % 06. Beraucisior no popmyse

0o, =2,09-107(100 -9, )(100 -7, ), (32)

rae QOp — MUHUMaNbHas (uiermaTu3upyrolas KoHueHTpaus guermarusaropa, % 00.;
’
®H,0 — comepxkanue BoxsIHOTO Hapa B Bo3ayxe (% 00.), Beraucisiemoe 1o ¢opmyie (9).

4.21.3.3. CxoauMOoCTh METO/Ia TP JOBEPHUTEIILHOM BeposiTHOCTH 95 % He nomkHa npesbiiath 0,2 % 00.

4.21.3.4. Bocrpon3BOAUMOCTb METO/A TIPU IOBEPUTENBHON BEpOSITHOCTU 95 % He nomkHa npessimath 0,6 %
00.

4.21.3.5. YciaoBus M pe3ynbTaThl WUCIBITAaHUH PETHCTPUPYIOT B IIPOTOKONE, (hopMa KOTOPOro TpHBEICHA B
MIPUIIOKEHNH 1.

4.21.4. Tpebosanus bezonacHocmu



Pabouee mMecTo omeparopa J0/DKHO YAOBIETBOPATH TpeOoBaHusM dekTpodesonacHocTr mo I'OCT 12.1.019 u
caHuTapHO-THrHeHnIecKkiM TpedoBarmsam o [OCT 12.1.005.

4.22. Meroj 3KCHEPUMEHTAILHOTO ONPEACNICHNs] KOHIEHTPAIIMOHHOrO mpezena Au(Qy3noHHOTO TOpeHUs
(ITAT") ra3oBBIX cMeceil B BO3MyXe
4.22.1. Annapamypa

VYcranoska i onpenenenus [IJII7 ra3oBbIX cMecell B BO3yxe MpejcTapieHa Ha yepT.21a.
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1 —pecuBep; 2 — NepBUYHBIA  TepMoIipeoOpaszoBarelns ¢1, 3 — BaKkyyMMeETp; 4 — BaKyyMHBIH HAcoC;
5 — U3MepUTENIbHOE YCTPOHCTBO CUTHAJIOB C JIaTYMKa AABIEHUS; 6 — JaTYHK JaBJIeHUs]; 7 — BEHTHIIb
TOYHOU PEryiIupoBKH; § — HacaJoK Anh(y3HOHHOTO TOPEHHS, 9— MepBUYHBIN TepMoIipeoOpa3oBarens £3;
10— narpesatens I3; /] — tepmoctart; /2 — HarpeBarenb J1; 13 — nmepBUYHBIN TepMonpeoOpa3oBarelb
12, 14 — Bakyymmertp; /5 — maHOMeTp; /6 — cHUCTEMa TEPMOPETYIHUPOBaHUS;, /7 — €MKOCTB ISl BOJIBI;
18 — maporeneparop; 19 — HarpeBarenp 92

Yepr. 21a

4.22.1.1. Tepmocrat mpeAcTaBIseT CO00I 3aMKHYTHII 00BeM ¢ TepMom3oiel. TepMocTar npenHa3sHadeH
JUTSL TIOJUIepsKaHMs 3a/1aHHOTO TeMrieparypHoro pexuma 20—300 °C ra3oBoif cMecH IyTeM HarpeBa 3JIEMEHTOB
CHCTeMBI Ta3onpurotoBieHns. OOOTpeB TepMocTaTa OCYHIECTBISECTCS HarpeBaresieM O3 MOITHOCTBIO 9,6 KBT.
Buyrpu Tepmocrara pasmelneH pecuBep IS IPHUTOTOBICHUS CMECH TOpIOYEro ra3a ¢ pa3daBUTENEM H
IIaporeHeparop, MpeJHa3HauYeHHbIH AJIs1 TPUTOTOBICHHS BOIHOTO Tapa MM Iapa Toprovel KuakocTu. Pecusep
npencTaBiser coboit cocyn oobemom 20 am®, paccuuTaHHbil Ha naeienue 2,5 MIla. OGorpes pecusepa
ocymecTBisieTcst HarpesateneM D1 momHocTeio 6,2 KBT. [TaporeHeparop npezacrasisier coOoii cocy oobeMoM 25
1, JI71s TOMydeH st BOISIHOTO Tapa CIIyKHUT HarpeBaTelb D2 MOIIHOCTBIO 9,6 KBT. JIOmyCcKaeTcs: OTKIOHEHHE OT
YKa3aHHBIX 3HaUYeHUI 00beMOB 1 MOIHOCTEH Ha 5%.

4.22.1.2 Hacanox muddysuonnoro ropenus (HAD) mpencramser coboit comno JlaBayis ¢ (hopcyHKOMA
(2,1£0,1) mm.

4.22.1.3. DneMeHThl U3MEPUTETHHOM CHCTEMBI:

cHcTeMa TepMOpPEryIMPOBaHUs U yIIpaBiIeHus Harpesaresnsamu D1, 92, 33;

BaKyyMMeTpHI Ki1acca TognoctH 0,4;

MaHOMETPBI ¢ auanazoHoM uaMepenus 1,0 u 0,25 MIla knacca tounoctu 0,4; T MaHOMETpa BHIOMpaeTCs
HCXOIS M3 YCIOBHS IPUTOTOBJICHHS Tra30Boi cMmecu ¢ TouHOCThIO 0,5 % (00.) M HEoOXOOMMOro Ha4alabHOTO
JIaBJICHUS CMECU B PECUBEPE;

JATYUK JaBIEHUS ¢ quamazoHoM uamepenus 1,0 Mlla;

U3MEPHUTEIbHO-PETUCTPUPYIOIIas anmapaTrypa Jis U3MEpeHHs CHTHAJIOB C JaT4YMKa JABJICHUS B YaCTOTHOM
muarna3one 10 10 I'n ¢ BepxHUM npenenom m3mepeHus ve 6omnee 1,0 Mlla.

4.22.2. Iloozomosxa k ucnvlmanuam

4.22.2.1. IIpoBepsroT HATMYKE U COAEPKAHNE TTACIOPTHRIX JAHHBIX HA UCCIIEyeMOe BEIIEeCTRO.

4.22.2.2. TIpoBepsioT 000pyIoBaHNE HA TEPMETUIHOCTE. J{JIs1 3TOr0 B pecHBEp MOAAIOT BO3AYX HMJIM HHEPTHBIHA
pa3baButenp mon m30bTouHBIM HapieHneM 1,0 MIla. VcranoBka cumTaercst repmeTwyHoi, ecmu 3a 300 ¢
JIaBJICHUE yMajo MEHee YeM Ha IMOJIOBHHY NEJCHHS IO IIKale MaHOMETpa ¢ auama3oHoM m3meperus 1,0 Mlla
knacca toanoctu 0,4.



4.22.2.3. TIpoBoaiT TapUPOBKY JaTYHKa JABICHHUS M0 MOKA3aHHSIM OOpPA3lI0OBOr0 MaHOMETpa C JAUAa30HOM
mmepenns 0,25 Mlla ximacca tounoctu 0,4.

4.22.2.4. TIpu pabote ¢ TOproYei KUAKOCTHIO C HU3KUM JaBJIeHHueM TapoB mpu temreparype 20 °C KuIKocTh
HAJIMBAIOT B IapoOTeHEpaTop, BKIIFOYAIOT HarpeBaternn O1, D2, D3 u HarpeBaroT maporeHepaTrop, pPecHBep H
TEPMOCTAT /10 TEMIIEPaTyphl, MPH KOTOPOHl NaBlieHHWE IMapoB TOpIOYEH KUAKOCTH JOCTATOYHO [UIS CO3IMAHUS
TpeOyeMBIX Ta30BbIX CMeCeH.

4.22.3. Ilpogedenue ucnvimanuii

4.22.3.1. IIpoBomaT BakyyMHpPOBAaHHE Ta30BbIX MarucTpajei, TMOAKIIOUYEHHBIX K CMECUTEI0 U
o0ecIeunBaloyX MoJavYy ra30BoH cMecH Ha HacaloK Iu(Qy3HOHHOTO TOPEHHS.

4.22.3.2. Tlo mapuuansHBIM NaBJICHHUSIM Ta30B P; B pecHBepe IPUTOTABIMBAIOT TpeOyeMyIO ra3oByI0 CMECh
HCCIIeyeMOoro Toprodero u pazbasutens. Konnentpanuio raza C;; pacCUUTHIBAIOT 0 (hopMyIIe

C,=100-P,/ Py,

rae Posw — 00OIIee naBnenue B pecusepe, Mla.

[Tpurorosnerne cMecH OCYIIECTBISIIOT B CIICAYIOLIEH MOCIeI0BATENbHOCTH:

B peCHUBEp IOJAIOT I'OPIOYUH ras;

OCYILIECTBIIAIOT BAKyyMHUPOBaHHUE I'a30BbIX Marucrpanieii;

TIOZIAIOT B PECUBEP pa30aBUTENb.

4.22.3.3. Bximogarot HarpeBaTenb D1 U HCCIemyeMyro Ta30BYI0 CMECh HATPEBAIOT 0 3aJaHHON TeMITepaTypHI.
VKka3aHHYIO TeMIepaTypy BHOCAT B IPOTOKOJN HCIBITAHMH (MpHUIIOKEHHE 1) Kak TeMmeparypy HCCIeXyeMOH
ra3oBoi CMeCH.

4.22.3.4. OTKpBIBatOT JUHMIO TToAadu ra30Boi cmecu Ha HIT'. CKopoCTh NCTeUeHHs 3aJaHHOM ra30BOM CMeCH
n3 (OPCYHKH HPU 3TOM JIOJDKHA OBITh MHUHHUMAIBHO BO3MOXKHOH. OIHOBPEMEHHO €€ 3aKMTraroT (IIaMeHeM
CTIHPTOBKH, CITHYKAMH H T. II.).

[Mocne 3axuranus ra3oBoi cMecH M 00pa30BaHUs YCTOWYMBOTO ropeHus AN Py3nOHHOTO (aKena HaYMHAIOT
YBEINYMBATh CKOPOCTh MCTEUEHMS Ta3a M3 (OPCYHKH C ITOMOINBIO BEHTHIISI TOYHOH PETYIMPOBKHU. YBEIHUYECHHUE
CKOPOCTH MICTEYEHHMs IIPOJIOJDKACTCS 10 TeX IOp, MOKA HE HACTYIHT CPBIB IUIaMEeHH. B MOMEHT cpbIBa ropeHus
¢ukcupyroT naBieHue Ha Bxoxe H/IT.

[pouenypy onpenesneHus AaBieHus cpbiBa AU(PY3MOHHOTO IUIAMEHH MOBTOPSIOT S5 pa3. 1o pesynbraTtaM 3THX
N3MEpEeHH ONPeeNsIoT cpeHee apupMeTHIeckoe 3HadeHne APy;.

4.22.3.5. T1oBTOPSIIOT CEPHUIO SKCIIEPUMEHTOB B COOTBETCTBUU ¢ mil. 4.22.3.1 — 4.22.3.4 npu KOHIEHTpaLHIX
roproyero rasa B cMecd Ha 5 % (00.) HIKe MpenslayluX 3HadeHHH. B o0macTy mpemenbHBIX KOHICHTpalui
TOPIOYEro ra3a B cMecH ¢ pa30aBHUTeNieM KOHIIEHTPAIMSI TOPIOYEro rasa u3Mensercs ¢ marom 1 % (00.).

[Ipn mpoBeneHNM CEepUM OTHEBBIX HCIHBITAHMHA B KaXKIAOM OIBITE B MOMEHT 3aXMTaHMs Ta30BOH cMecH
HEoOXOMMO BBIIIOJIHEHUE YCIIOBHS, IPU KOTOPOM JaBJIEHHE Tra3a Tepes (POPCYHKOH JODKHO OBITh HIKE IEPBOTO
W3MEPEHHOI0 B JIAHHOM CepUU MCIBITAHUN 3HaYeHUs AP,

[Tyrem mocenoBareIbHOrO YMEHbUICHHST KOHIIEHTPAIMU FOPIOYEro ra3a B CMECH C pa30aBUTENEM ONPEACIISIOT
KOHIIEHTPAIMIO TOPIOYEro rasa, Mpy KOTOPO JaHHas ra30Basi CMECh IIPH UCTEUEHUH B aTMocdepy He criocoOHa K
1 y3HOHHOMY TOPEHHIO.

4.22.4. Obpabomka pe3ynomamos

4.22.4.1. 3a KOHIEHTPALMOHHBIN Tpezen Au((Gy3HOHHOTO TOPEHHUs Ta30BbIX CMECel B BO3JyXe MPHHUMAIOT
cpentHee aprudMeTHIecKoe 3HaUeHNE ONMKAMIIMX KOHLEHTPAIMI TOPIoYero, pa3inyatomuxcst He ooiee 4eM Ha 2
% (006.)., pu OImHOW W3 KOTOPHIX HaOmromaercst MUQQY3MOHHOE TOPEHHE Ta30BOH CMECH IIPH HCTEUYCHHU B
atMocdepy, a Ipu APyroidl — ero OTCyTCTBHE.

4.22.4.2. Tlo pe3ynsraTaM U3MEPEHUI PACCUUTHIBAIOT CKOPOCTH CphIBa Aupdy3noHHOrO roperus V, m/c, mo
hopmyne

1-1/y

2-C -T P
V=K - |—2% . |]1——"3
K P, +AF,

rae K — xoadduiineHt pacxomna GpopcyHku, paBusiii 0,75;

l— MOJIEKyJIIpHAs Macca HCCIIEAyeMOM ra30BOi CMECH, KI/MOJIb;

C, — TemnoeMKOCTh UCCIeNyeMOoi ra3oBoi cMecH, KJx/mMonb K;

T — TeMmepatypa rasa, K;

P, — armocdepnoe nasnenue, P, = 1,01-10° I1a;

AP, — W30BITOYHOE aBJICHHE, IIPU KOTOPOM HaOJIroaeTcs CpoiB Auddy3rnonHoro ropenus, [1a;

Y= Cp/ Cy,

4.22.4.3. YciaoBus W pe3ylbTaThl WUCIBITAHWUI PETHCTPUPYIOT B IIPOTOKONE, (pOopMa KOTOPOTo TpHBENCHA B
MIPUIIOKEHNH 1.

4.22.5. Tpebosanus bezonacHocmu

ITpu ucbITaHUAX HEOOXOMMMO COOIIOIATh MEPHI OE30TIACHOCTH, CBSA3aHHBIE C PAOOTOM C OTKPHITHIM OTHEM.

B mporiecce MoaroToBKM M MPOBEAEHHMS UCIIBITAHUI CIIEAyeT IIPUMEHATh UHUBUIyalIbHbIE CPEICTBA 3alUTHI,



BbIOMpaeMble B COOTBETCTBHH CO CBOMCTBAMHU HCCIIETyeMOTO BEIECTRA.

Pabodee mMecTo orepaTopa JODKHO YIOBIETBOPATH TpeboBaHMAM 3nmekTpodesomacHoctr ['OCT 12.1.019—79
u canuTapHo-rurneandeckuM Tpedosanusivm 'OCT 12.1.005-88.

OOcyXHMBalOMIMi MTepCcOHAN 0053aH CTPOTO BBHITOMHATH WHCTPYKIMHU IO OE30ITaCHOMN SKCIUTyaTalliyd COCYIOB,
paboTaromMX Mo JaBICHUEM.

ILn. - 4.22. BBeaeHbl Aon0JHUTEILHO, M3M. Nel






Jlara

IPOTOKOJIbI ONIPEIEJIEHUI ITOKA3ATEJIEA
MMOKAPOB3PBIBOOITACHOCTH BEHIECTB 1 MATEPHUAJIOB

IIPOTOKO.I

JKCIMEPUMEHTAJbHOIO ONpeieeH!sI TPYNIbI HerOPIYNX MaTePHAJIOB

VCnoBust B IOMEIIECHAH:
Temrieparypa, °C
armocdepHoe nasnexue, klla
OTHOCHUTEITbHASI BIAXKHOCTb, %6

XapaKTepI/ICTI/IKa HN3MCEPUTCIIbHBIX HpI/I60pOB

HaumenoBanmue,

(U3UKO-XMUMHUYECKHE CBOWCTBA
niu ykazanue HTJl Ha marepuan

IIPHIIO)KEHUE 1
Pexomendyemoe

Howmep Temneparypa B neun, °C Aty Temneparypa Ha At;, | Temmeparypa BHyTpH | Af,, Bpems Macca obpazna , r [Toteps
06pa3ua IS °C | moBepxHOCTH o6pa3]_[a’ °C oC 06pagua’ °C oC | CaMOCTOATENIBHOIO MAacCChI
HCIBITaHUS | HaYaIhbHAs |MaKCHMAaJIb| KOHEYHAas MAaKCHMaJIh | KOHEIHAS £, on MaKCHUMajb | KOHCYHas TopeHus o0pasia, C bi (o) rnocinie obpasma,

Hasl ¢, vaxe Has fs, waxe Has ¢, vaxe tc, xon WCHOBITAaHUS |HCIIBITAaHUS %

At/'. cpems At cpemn 5 At cpemn 5

[Ipumeuanue

BriBon

damunus oneparopa
HanmenoBanue naboparopun




Jlara

IMPOTOKO.1

IKCIEPUMECHTAJIBHOTO ONPEACICHUS I'PYIIIbI TPYAHOTOPHOYNX

VYcinoBus B NOMEIICHUN:

U roprovux TBEPAbIX BEHICCTB U MAaTCPUAJIOB

HaunmenoBanue, coctaB M (HU3MKO-XMMHUYECKHE
cBoiicTBa BemlecTtBa WM ykazaHnue HTJ[ Ha

Temmeparypa, °C Marepuan

atMocdepHoe naBieHue, klla

OTHOCHTEJIbHAS BJIAXKHOCTb, %

XapaKTepUCTHKA H3MEPUTENbHBIX TPHOOPOB
Homep Temmneparypa | MakcumanbHas Bpewms Macca oOpasma, T Ilorepst
obpa3na | peakIMOHHOH | Temmeparypa JOCTHKEHUS J0 nociue Macchl

ULt KaMepsbl JI0 ra3000pasHbIX | MaKCMMaJIbHOH | HCIIBITAHUS | cHBbITaHUA [00pasia, %

HCIIBITAHUS BBEJICHUS MPOIYKTOB | TEMIEPATypsl, C
obpasia, °C ropenus, °C
IIpumeuanue
BriBog

damMunus oneparopa
HaumenoBanue naboparopun

IMPOTOKO.JI

ornpeaeaceHus TeMineparypbl BCNIbIIIKH JKHAKOCTEeH B 3aKpPbITOM THUIJIE

(yxa3zate MapKy mpudopa u crocod Harp.

CBaHU,

JorryckaeTcs mpuMenstTs npuoop IIBHD, mpubop mo TY 38110207 u ananornvHeIe)

Jlara
VYcioBus B IIOMETICHUH:
Temneparypa, °C

HamvenoBanme, coctaB W (PHU3HKO-XUMHUYECKHE
CBOICTBa UCCIIETyeMOH KUIKOCTH

arMocdepHoe nasienue, klla
OTHOCHTENbHAS BIAXKHOCTH, %

Howmep o6pasua CxopocTb Temnepatypa Pezynbrat Temmneparypa | Ocobennoctn
I UCHBITaHUA HarpeBaHus ucnpiTanus, °C | UCTIBITaHUA HA | Bemblkd, °C HUCHBITaHUA
o0Opa3sia, BCIIBILIKY
°C-mun’
toen = thn, cpenH + 0,27(101,3 -p):
BriBog
®dammiug oneparopa
HaumeHnoBanue naboparopun
IMPOTOKO.1

omnpe/eieHUsI TEMIEPATYPhbl BCHBIIIKH U BOCIUIAMEHEHH KUJAKOCTEH B OTKPBITOM THIJIE
(ykazats MapKy nmpubdopa u croco0 HarpeBaHus)



Hata HanmenoBanue, coctaB M (HU3MKO-XMMHUYECKHE
YcnoBust B TOMEILEHUU: CBOMCTBA UCCIIEyeMON HKUIKOCTH
temneparypa, °C
armocdepHoe nasnenue, klla
OTHOCUTEJIbHAS BIaXHOCTh, %0

Homep obpasua | Ckopocts | Temmeparypa Pesynbrar Temmeparypa | OcoGeHHOCTH
JUISl NCOIBITAHKS | HATPEBAHUS | HMCIBITAHUS, | HCIBITAHUS HA BCIIBIIIKA WCTIBITAHUS
obpa3sna, °C BCIBIIIKY (BocIIIaMeHEeHHMST),
°C-mun" (BocIITaMEHEHHE) °oC

acu(soenny = Loen (socmn) cpeH + 0,27 (101,3 - p):

BriBog
®damuiug oneparopa
Hammenoanwue abopaTopuu

IMPOTOKO.JI
omnpe/eaeHHs TeMIepaTypbl BOCIIAMEHEHHs (CaMOBOCIIIaMEHEHHsI MJIH TJICHHMS)
TBEpAbIX BelIECTB H MaTepHaJIoB

Hata HamvenoBanme, coctaB W (PHU3HKO-XUMHUYECKHE
VYcnoBus B MOMEIIICHUH: CBOIiCTBa HCCIICAyeMOTO BEIIECTBA WM yKa3aHHE
TEeMIIeparypa, °C HT/ na marepuan

atMocgepHoe naBieHue, klla
OTHOCHUTETIbHAS BIIaXXHOCTB, %0

XapakTeprucTruka U3MepUTEIbHBIX ITPHOOPOB

Homep obpasna st | Temneparypa ucnbitanus,| Pe3ynbrat ucmbITaHus OcobeHHocTi
HCITBITaHUS C HCITBITAHUS
BriBog

®amMunus oneparopa
HanmeHnoBanue naboparopun

IMPOTOKO.1
omnpeseleHns1 TeMIepaTypbl CAMOBOCIIIAMEHEHHS T'a30B U KUIKOCTeil
Jara HanmenoBanne, coctaB M (HU3HKO-XMMHUYECKHE
VYcnoBus B IOMEIIEHUN: CBOMCTBA UCCIEIYEMOr0 BELECTBA

Temreparypa, °C
armoc(epHoe napieHue, klla




OTHOCHUTCJIbHAsA BJIA)KHOCTbD, %

XapaKTepI/ICTI/IKa HU3MCPUTECIIbHBIX HpI/I60pOB

Howmep nipo6sr | Komrgectso Temmeparypa kon6sr, °C Temneparypa | Ilepuon Pesynbrar
BEIIECTBA BEIIECTBA B WCTIBITAaHUS, | MHAYKIWH, | WCIBITAaHHSI
npobe, cm® (1) °C c

BCPX cepeanHa |HU3

[Ipumeuanue
BriBog
damunust oneparopa
HaumenoBanue naboparopun

IMPOTOKO.JI
onpeneeHus KOHIEHTPAIMOHHBIX MPeesIoB PACIPOCTPAHEHH
IUIAMEHH 10 I'a30- ¥ MAPOBO3AYIIHBIM CMECAM

Jlara

HasBanme m cocraB BelIecTBa, TEMIIEpaTypa KWIIEHWS W JABICHHE HACBHINIEHHOTO Iapa Ipu
TEMIIEPATYPE UCIIBITAHUI

PacueTHOE 3HaUEHNE KOHIIEHTPALIMOHHBIX MPEAEIOB: @, = % 00., Q.= % 00.
Homep | Atmoc | Temnepa | OtHocut [ O6mee| Ilapruansaoe Konnenrpanus Pezynbrar
ucmelta | pepHOE|  Typa eNbHAs | JaBJIEH JIaBJICHHE KOMITOHEHTOB | ICIIBITAHHS Ha

HUS | IaBJICH | MCOBITAH | BIQXHOC | He KOMIIOHEHTOB cmecH, % 00. BOCILIAMEHEH

ue, nit, °C T CMecCH, [ CMECH, MM PT. CT. ue
MM. PT. BO3/yXa, [ MM. pT.
CcT % CT.
11213 (4512|345

IIpumeuanue
BeiBom: ¢, = NS
damMunus oneparopa
Hammenoanwme mabopaTopun

IMPOTOKO.1
omnpeseaeHNs HUKHero KOHIeHTPALMOHHOIO Npejesa pacnpocTPpaHeHus! MJIaMeHH,
MAKCHMAJIbHOIO JABJICHHS B3PbIBA, MAKCHMAJIBbHOH CKOPOCTH HAPACTAHUS JABJICHHS,
MHHHMAJILHOI'0 B3PbIBOONIACHOI'0 COJePKAHMS KHCJI0POAa 1 MUHUMAJIbHOI
(durermaTnzupyromeii kKoHeHTpanuu (jierMaTu3aropa

Jara HanmeHoBanue, coctaB U  (PU3UKO-XHMMHUYECKUE
VYcnoBus B IOMEIICHUH: CBOWCTBA MCCIIECIYEMOTr0 BEIIeCTBa
Temmeparypa, °C
armocepHoe napnenue, klla




OTHOCHUTCJIbHAsA BJIA)KHOCTbD, %

BmMecTuMOCTh peakiiMOHHOIO cocyna
XapaKTepuUCTHKA U3MEPUTEIHHBIX TPUOOPOB

BMECTHUMOCTh peCUBEpa

Howmep Conepxanue Macca Konmenrpamus | dasnenne CKopocTh
obpasua [uis KHCTIOpoza U obpasua, r BEIECTBA B B3pbIBa, HapacTaHHs
UCIIBITAaHUS ra30BO3IYIIHOM PpEaKLHOHHOM klla JaBJICHUS,

cmecH, % 00. cocyre, I'M™ MIla-c"!
IIpumeuanue
BLIBOH: Oy = 3P vaxe = 5 (dp /dT)MBKC =
Po, = i¢=
dammius oneparopa
HanmenoBanue naboparopun
MMPOTOKOJI

onpeaejaeHusi TEMIEPATYPHBIX MMPEAEJI0OB PACIPOCTPAHCHUA TIJIAMEHHU
M0 MMapoOBO3AYIIHBIM CMECHAM

Hata

YcnoBust B MOMEILEHUU:
temneparypa, °C
arMocdepHoe nasnenue, klla
OTHOCHTEITbHAS BIAYXKHOCTB, %

HanmeHoBanue, coctaB U  (PHU3HKO-XHMMHUYECKUE
CBOMCTBA UCCIIEyeMON KUIKOCTH

XapaKkTepucTUKa NU3MEPUTENIbHBIX TPHOOPOB

PacuetHoe 3HaueHNE TeMIEePaTypHBIX MPEIETIOB:

Homep o6pasma Temneparypa, °C MomHoCTh Pesymbrar Ocobernoctr
IS HMCTOYHHKA HCIBITAHUS Ha HCIIBITAHUS

HCIIBITAHUS SKMIKOU TapoBOI sakuranusa, MK | BocImlaMeHEHHE

¢assl ¢azsl

t t _ (ZBOCHJ'I + tOTKaS )1 + (tBOCHJ'I + tOTKﬁS )2 + (ZBOCHH + tOTKaE )3
HoYB
6
BruiBon: ¢, = st =
®damunus oneparopa
HaumeHoBanue 1aboparopuu
INPOTOKOJI

onpeaejaeHus yC.l'lOBl/lﬁ TEIJIOBOI'0 CAMOBO3TOpaHMs TBEPAbIX BCIIECTB U MaTECPUAJIOB

Jlara

VYcnoBust B MOMEIEHUH:
Temneparypa, °C
armocdepHoe gaBneHue, klla
OTHOCHTEIIbHAS BIAXHOCTD, %0

HanmenoBanne, coctaB M (U3UKO-XMMUYECKHE
CBOIiCTBa MCCIICOyeMOTO BEILIECTBAa MM yKa3aHHE
HT/I na marepuan

XapakTepuCTHKA H3MEPUTEIBHBIX TPHOOPOB




Howmep Pazmep YrnenbHast ITokazanus Temnepa | Bpems no |I[Ipogomxkuren
obpasna | oopasma (1o | TOBEPXHOCTD | TEPMOIIEKTPUICCKHUX Typa |caMOBO3TOp BHOCTD
IS pasmepy obpa3sua, npeoOpa3oBarenieii | MCIBITAH |  aHHSA, U HCTIBITAHUS
UCIBITaH | KOP3UHOYKH), Mt us, °C
usi MM
1 2 3
IIpumeuanue

YpaBHEHUsI, BRIPAXKAIOLINE YCIOBHS TEILIOBOTO CAMOBO3TOPAHHSI:
g t. = s gt =
damuius oneparopa
HaunmenoBanue naboparopun

IMPOTOKOJ
onpeaeJieHus MUHAMAJILHOM JHEPTrUy 32:KUTAaHUSA MbLIEBO3TYIIHBIX CMecei
Jlara HaumenoBanue, coctaB U (PU3MKO-XMMHYECKHE
VcnoBus B ITIOMEIICHUH CBOICTBA UCCIIENYEMOI0O BELIECTBA
Temriieparypa, °C
arMocdepHoe naBnenwue, kKIla Jannbie o ppakoHHOM cocTaBe 00pasia

OTHOCHTEJIbHAS BIAXXHOCTb, %0

XapaKTepuUCTUKA H3MEPUTEIBHBIX TPUOOPOB

Howmep |Hanpsoxkern| Paccrostaue | Pasps | Hanpsokenue Ha | EMkxo [ Ywmeno | Ywmeno | DHeprus
HCTBITA € Ha MEXTY JHBIN | KOHJEHCATOpE, | CTb |UCKPOBBIX |BOCILIAM [ HICKPOBOTO
HUS | BUOpaTope, | pacnbuIMTENe | IpoMe kB KOHJIE | pa3psAIoB | eHeHUH | paspsiaa,
B M U JKYTOK HCarto n m Mk
SNEKTPOAaMH | [, MM pa,
h, MM 1D
U U,
IIpumeuanue
BrBog: W=

damunus oneparopa
HammenoBanwme mabopaTopuu

MPOTOKOJI
onpee/ieHUs KUCJIOPOAHOI0 HHIEKca
Jlara HaumenoBanue, Mmatepuaia
VYcnoBus B TOMEIEHUU: Bun, pasmepsl u opueHTaIms oopasmna

Temmeparypa, °C
armocdeproe nanexue, klla
OTHOCHUTEITbHASI BIAXKHOCTb, %6

BapuanT 3axuranus (A umu b)
Konaumonuposanue: 6e3, 23, 23/50
3uaveHus: d = s KU = ;0=

1. Omnpenenienre KOHIIEHTPAIMK KUCIOPOAA TS Mapsl ciMBOJIOB X U 0 B MHTEpBajie KOHIIEHTPAI[HH
He Oonee 1 % (mo 1. 4.14.3.15).



Konmnentpanus kucnopoaa, % o0.

Bpewms ropenus, ¢

JnuHa cropesuieil yactu, MM

CumBodsl 0 mm X

Konnenrparus xucnopona cumpoia 0 u1st mapsl =

2. OHpeZ[CJ'ICHI/IC 3HA4YCHHU KUCIIOPOAHOIO MHACKCA.

(c 9TOi BeIMYHMHBI HAUMHAIOT YacTh 2).

3uauenue d=0,2 %

Io nm. 4.14.3.16—4.14.3.18

Ck

Konnenrparus O,, %

Bpewmst ropenus, ¢

CumBodsl 0 mm X

3. IpoBepka 3naueHus d (cormnacuo 1. 4.14.4.3).

Ilocneanue 6
pe3yJIbTaTOB

KoHneHTparus kuciopoaa, %

KU

Vi-KU

(Vi-KH)'

Ck 1

(S QL N SN VS I (9}

4. Tlpumeuanue
®amunus oneparopa
HaunmenoBanue naboparopun

Jlara

o =Y v, - km)* iin—1)|™".

BO3AyXa M APYyrHMH BellleCTBaMHu

IMPOTOKO.JI
onpeaeJeHus COCOOHOCTH B3PbIBATHCS U FOpPeTh NPH B3aMMOACHCTBUH ¢ BOJ0I, KMCJI0POAOM

VYcinoBus B NOMEIICHUN:

Temneparypa, °C

atMocgepHoe naBieHue, klla
OTHOCHUTETIbHAS BIIAXKHOCTB, %0

XapakTeprucTuka U3MepUTEIbHBIX ITPHOOPOB

HaI/IMeHOBaHI/Ie, COCTaB H (1)I/ISI/IKO—XI/IMI/ILI€CKI/I6

CBOMCTBa HCCJIEAYEMBIX BEIIECTB

Homep
obpasma st
UCIBITAHUS

KomnuaecTBo
HCCIICTYeMOTO
BEILECTBA B
obpasie, r (cm?)

Temneparypa
UCTIBITAHUS,

°C

[Iponomxurens
HOCTbH
HCIBITAHUA,

y

Pesynbrar
HCTIBITaHUS

Ocobennoctu
HUCIIBITAHUA




BeiBon
®damunus oneparopa
Hammenoanwue mabopaTopun

MMPOTOKOJI
onpe/iejeHHs1 HOPMAJIBHOI CKOPOCTH PacpoOCTPAHEeHHUs IIaMeHH,
MaKCHMAJIbHOTO IaBJIEHUSI B3PbIBA M MAKCHMAJILHOI CKOPOCTH
HapacTaHusl 1aBJIeHUs B3PbIBA ra30- H MapPOBO3AYIIHOIi cMecH

Jlara HanmvenoBanne u (pu3HKO-XMMHUYECKUE CBOMCTBA
YcnoBus B TOMEIIEHUH: HCCIICyEMBIX BEIIECTB
Temmeparypa, °C
armocepHoe faBnenue, klla
OTHOCHUTEIbHAS BIIAXHOCTh, %0

BMecTUMOCTh PeaKiMOHHOTO COCY/Ia, M’
Crioco0 MpHUroTOBJIEHUS TOpIoUeH cMecH
XapakTepucTHKa NU3MEPUTEIbHBIX TPHOOPOB

Konnentpanus Bpems PaBHOMEpHOCTH DHeprus JlmarensHOCTE | OcOOEHHOCTH
TOpPIOYEr0 B | TEPMOCTaTUPOB Harpesa HCKPOBOTO HCKPOBOTO UCIIBITAHUS
PEeaKIHOHHOM aHus, MHH peakiponHoro | paspsina, Mk | paspsina, Mc
cocyze, % 00. cocyma, K
(MM pT. cT.)

T, T, T;




Oco0eHHOCTH TPOBEJEHHS pacyeTa

Tun npumensemoit 9BM

Merton onTUMH3aIIUNA

HasBanue nporpaMMsbl U paMuIus MporpaMMHCTa

TouHOCTh pacueTa (oxuHapHAas, JBOWHAS)

Pe3ynbTaThl pacueToB Ui KaKI0W CEpUU UCTIBITaHUI OQOPMIISIIOT, B BUJIE OTACIILHON TaOIMIbI.

XapaKTepUCTUKN CEPUU UCIIBITAHUI:
HavansHoe Hapienue p;10°, Ila =

ncxoaHas temneparypa 7, K =

KOHIICHTPAIUS TOPIOYero ¢r, % 00. =

OTHOCUTEIIBHOC MaKCUMaJIBHOC 1aBJICHNUE B3PhIBA, IL.=

(TomIepKHUTE: pacyeT, FKCIep. )

IIoKa3aTciib aI[I/Ia6aTLI I/ICXOI[HOﬁ CMECH Yy =
IIoKa3aTciib a,Z[I/Ia6aTbI MPOAYKTOB TOPEHUS Vs =

Homep Pe3synbraTsl PesynbraTel pacuera Cpennee 3HaYEHUE B CEpUU
WCTIBITaHNUS B 9KCIIEpHMEHTA WCTIBITaHN I
cepun
p10°,Ma | 1 mc Sur + Asu getAe | st As €%+ Ae°

Henec006pa3H0 K IIPOTOKOJY ITpuJiaratb rpaq)m( 3aBUCUMOCTH MAaKCUMAJIbHOI'O JaBJICHUS B3PbIBA U
MaKCHMaJIbHOI CKOPOCTHU HapaCTaHWsA JaBJICHUA OT KOHLCHTPAIIMU UCCIIEAYEMOI'O BEIIECTBA B roploqeﬁ

CMECH C yKa3aHHWEM HayaJbHOTO JAaBJICHUS
HUCIIBITAHUHU.
®amMunus oneparopa

n TeMIeparypol U 3HAYCHUH JTHX BCIMYUH B KaXJ10M

HanmeHnoBanue naboparopun

IMPOTOKO.I

ornpeaeaeHusi CKOPpOCTH BbITOPaHUs JKHJIKOCTei.

Jlara

VYcinoBus B TIOMENIEHUN:
Temreparypa, °C

armoc(eproe nasnenue, klla
OTHOCHTENbHAS BIAXKHOCTH, %

I'pamynpoBounsblii k03 HUIKEHT ycTaHOBKU R =

XapakTeprucTuKa U3MEepUTEIbHBIX ITPHOOPOB

HamMenoBanme coctaB W (QPH3UKO-XHMHUYECKUE
CBOICTBa UCCIIENYEMOH KUIKOCTH

Homep Juamerp INoxazanus MaccoBass | Cpennee 3HaueHue | XapaxTep U
UCTIBITAaHUSI| TOPEJIKH, PETUCTPHPYIOLIETO CKOPOCTh CKOpOCTH pexuM
MM npudopa, BBITOPAHHUSA My, | priropanust 772, TOpeHUs
MM kr-m2-c! 2
KI'M™ -C
Al AT
IIpumeuanue

damunust oneparopa

HaumenoBanue naboparopun




Jlara

onpenejeHust KoOOGpPUIHEHTA IbIMO00OPA30BAHUS

VYcinoBus B NOMEIICHUN:

temneparypa, °C

atMocdepHoe naBieHue, klla
OTHOCHTEJIbHAS BJIAXKHOCTb, %

ITPOTOKOJI

HaunmenoBanue, coctaB M (HU3MKO-XMMHUYECKHE

CBOMCTBa MCCIELYEMOIO
HTJ/I na marepuan

BCIIIECTBA WM YKa3aHHUE

Pa3Mepr 1 BHCIIHUE IMTPU3HAKU UCTIBITBIBACMBIX o6pa3u03

Pexum Howmep Macca CseronporryckaHue, % Koaddumuent
WCTIBITaHuUi | 0Opasna st |  obpasma, kr IBIMOOOPa30BaHUS IJIS
HCTIBITAaHUH Ka)XJI0ro o0pasia,
HaYaJIbHOE KOHEYHOE M2 Kr!
IIpumeuanue
BriBog
®amunus oneparopa
HanmeHnoBanue naboparopun
MMPOTOKOJI

Jlara

ornpeaejJeHusl HHIACKCA pacipoCTpaHEeHU IJIaMEeHHA

VcnoBus B IIOMCIICHUH

Temmeparypa, °C

arMocdepHoe naBienue, klla
OTHOCUTEJIbHAS BIaXHOCTh, %0

3HaueHue TEMIOBOro ko3 puineHTa ycTaHoBKY 3 =

Haumenosanue, cocraB unu ykaszanue HTJ[ nHa

Marepual

Howmep | Pa3smeps | Temneparypa Bpewms, ¢ Jnuna Wnnexc
obpasna | obpasiia, | JABIMOBBIX MPOXOKICHUS (PPOHTOM | TOCTHIKEH | 0OTOpEBIIIE | pacopocTp
IS MM raszos, °C IJIJAMEHH I-TO y4acCTKa us Io y9acTKa| aHCHHUS
UCIIBITaH Makcumai [ obpasma, | IuIaMeHH
i bHOU MM s

TeMIepary KaX70T0
pHL obpasma
Havai | Makcu |0f 1 3(41516|7|8|9 | npIMOBBIX
bHas | MajpH ra3oB
ast
IIpumeuanue
BriBog

damunus oneparopa
HaumenoBanue naboparopun




IMPOTOKOJI
onpeaejeHus1 NoKa3arejisi TOKCHIHOCTH IMPOAYKTOB ropeHusl MOJIUMEPHBIX MaT€pPUAJIOB

Jlara HaumenoBanue, coctaB unu ykazanue HTJ] nHa
YcnoBusl B IOMEIIEHHUH MaTepual

temneparypa, °C
atMocdepHoe naBieHue, klla
OTHOCHTEJIbHAS BJIAXKHOCTb, %

Pa3Mepr 1 BHCIIHUE IMTPU3HAKU UCTIBITBIBACMBIX o6pa3u03

Homep [ Temnepa B Ilorepst | MaccoBas | [Ipogomxur [TapameTp TOKCMUHOCTH
oOpasma | Typa | pa3jOKeHHUS | MacChl, T JI0JIst €JIbHOCTh
UCHBITaH | (TOpeHus) JIETYMMX | OKCTIOSUWHAM | Ff Maccoas ot
us, °C obpasia, BEIECTB, % | )KUBOTHBIX, 530 ’ KapOOKCHTEMOTTT
MHH MHH M- obuna, %
IIpumeuanue
BriBog

®damunus oneparopa
Hammenoanwue mabopaTopun

IMPOTOKO.I
onpene/ieHUsi MUHUMAJIbHOI (piierMaTu3upyronieil KOHUeHTpanuu ¢JierMaru3aTopa u
MHHHMMAJILHOI0 B3PbIBOONIACHOT0 COAEPKAHUS KHCJI0POAA B ra30- U NapoOBO3AYIIHBIX CMecsIX

Hata HamvenoBanme, coctaB W (PHU3HKO-XUMHUYECKHE
VYcnoBust B NOMEIIEHUN: CBOMCTBA UCCIEIYEMOr0 BEIECTBA
Temneparypa, °C
arMocdepHoe nasienue, klla
OTHOCHTENbHAS BIAXKHOCTH, %

Pacdernoe 3nadeHUnE KOHIICHTPALIMOHHBIX IIPCACIOB

Howmep Ocrarounoe [TapunansHbie Konnentpanus Pesynbrar | Konnentpary
poObI JTABJICHHUE B | TABJICHUS KOMIIOHCHTOB| KOMIIOHEHTOB CMECH, |WCIBITAHHS| HOHHEIC
BEleCTBa | PEaKIIMOHHOM CMECH, MM PT. CT. % 00. Ha MIpeeIbl
cocyjie, MM PT. BOCIIJIAMEH | pacrpocTpa
CT. CHHe HCHUS
Berec | ¢rerM | Bo3ayx | Bemrec | paerm | Bo3myx IJTAMEHH 110
TBO |armsar TBO |aTm3ar cmecH, %
op op 00.
[Ipumeuanue
BriBom: @4=; o, =

®damwmiug oneparopa
HanmenoBanune naboparopun

IMPOTOKO.I
ONBITOB 10 ONpele/IeHUI0 KOHIEHTPAIIMOHHOI0 npeaesia Audp @y nonHoro



TOPCHHSA Ira30BbIX cMmeceii B BO3ayXxe

[Jara npoBeneHus UCIIBITAHUI
HaumenoBanue roprouero
HaumenoBanue pa3daBuTess
Temmneparypa uccieryeMoil ra3oBoi cMecu
At™MochepHoe TaBicHUE

Homep Konnenrparms roprouero, % (06.) | JlaBnenue cpeisa, CkopocTb cpbIBa
n/m klla TG PY3HOHHOTO TOPEHHS, M/C

IIpunstoe 3nauenue IIJAI" cmecu
°C cocraBisier % (06.).
damunust oneparopa

B BO3OYyXC IpU TEMIICPATYpEC

IIOAIINCH

HN3menennas penakuus (M3m. Ne 1)

I[IPHIIO)KEHUE 2
Pexomenodyemoe

METO/IbI PACYETA TEMITEPATYPHI BCIIBIIIKH KUJIKOCTEN

1. Metoapl pacyera TeMIepaTrypbl BCHBIIMIKH HHIMBHAYAJIbHBIX KHIKOCTeil B 3aKpbLITOM
THIJIe

1.1. TemmepaTypy BCIBIIIKH JKAAKOCTEH (fuen) B °C, MMEIONMX HIDKETICPEIUCIICHHBIC BUABI CBA3CH
(tabmn. 17), BRMUCISIOT IO popMmyIie

thn = aO +a1tknn +Zajlj > (33)
j=2

TIe do — pa3MepHBIi ko3 duinent, paBusiil Munyc 73,14 °C;
a, — Oe3pa3MepHEIii ko3 dunreHT, paBHbIA 0,659;
tm — TEMIIEpATypa KATICHUS UCCIeAyeMOH KuaKocTH, °C;
a; — SMIpHYECcKHe Kod()(HIMEHTHI, PUBEICHHEIE B Ta0M. 17;
[; — KOMYECTBO CBSI3ei BU/A j B MOJICKYIE HCCIIEyeMOM KUAKOCTH.
Cpenssist KBaJpaTHyecKast IOrpeIrHocTs pacuera (8) mo gpopmyse (33) cocrasmsier 13°C.

Tabmuna 17

Bup cBsi3u a;, °C Bup cBsizu a;, °C
c—C —2,03 Cc—C1 15,11

C v C —0,28 C—Br 19,40
c=C 1,72 C—Si —4.,84
C—H 1,105 Si—H 11,00
Cc—O0 2,47 Si— Cl1 10,07
C=0 11,66 N—H 5,83
C—N 14,15 O—H 23,90
C=N 12,13 S—H 5,64
C—S 2,09 P—O 3,27
C=S —11,91 P=0 9,64
C—F 3,33

1.2. I[J'I?[ HWKCIICPCYUCIICHHBIX KJIACCOB BCIECTB TEMIICPATYPY BCILIIIKHA B °C BBIYUCISIOT IIO



bopmyne
tBCH = a + btKI/Il'l b (34)
roe a, b — smnupuyeckue KodGQULIHEHTHI, NpHBeACHHbIE B Tabm. 18 BMecte co cpemHHMU
KBaJIPaTHYCCKUMH [IOTPELIHOCTSAMH pacuera O.

Tabmmma 18
Kiacc Bemect KoahdurmenTs!

a,C b S, C
ANKaHbI —73,22 0,693 1,5
Cruptbt —41,69 0,652 1,4
ANKHTTaHUIMHBI —21,94 0,533 2,0
Kap6oHOBBIE KUCITOTHI —43,57 0,708 2,2
AkuiheHOIBI —38,42 0,623 1,4
ApomaTHiecKne yIiIeBOJOPO/IBI —67,83 0,665 3,0
Anbaeruasl —74,76 0,813 1,5
Bpomarnkans —49,56 0,665 2,2
Keromsr —52,69 0,643 1,9
XJ1opaJIKaHbl —55,70 0,631 1,7

1.3. Ecan mnst ucenemyeMoit *KUAKOCTH M3BECTHA 3aBHCHMOCTh JIABJICHUS HACBHIIIEHHOTO Tapa OT
TEMITEpaTyphbl, TO TEMIIEPATypy BCHBIIKN B °C BBIYUCISIOT 110 (hopMyIie

A
thn =—5_273, (35)
chnDOB

rne Ay —koHcTanTa, papHas 280 kITa-cm* ¢ K;

Pren — TAPIHATBHOE JABJICHUE TTapa HCCICAYEMOM KHUKOCTH MPU TEeMIIepaType BCIbIIKH, KI1a;

Do — xoadppunuent nupdy3un napa B Bo3mayxe, cM>c’;

B — crexuomerpuueckuii Ko3QOHUIMEHT KHUCIOPOAa B PEAKIMU TOPEHHS, OIPENEAEMbId 110
opmyre

B=m.+mg+0,25(my —my)—0,5m, +2,5m,, (36)

roe Me, Mg, My, My, Mg, Mp — YUCIO aTOMOB COOTBETCTBEHHO YIIIEPOAA, CEPBI, BOIOPOIA,
rajousia, Kuciopona u gocdopa B MONEKyIIe XKHUIKOCTH.

CpenHsist KBajipaTHUeCcKast OrPeIIHOCTh pacyueta mo dopmysie (35) cocrasiser 13°C.

2. MeTtoas! pacueTa TeMIIepaTyphbl BCIBIIIKH CMeceil TOPIOYNX KUAKOCTeH B 3aKPBITOM THIJIe

2.1. Temneparypy BCIBILIKA CMECEH TOPIOYMX JKUIKOCTEH (facnen) B °C BRIMHCIISIOT IO (popMyIie

AH]/ICHi
=1, (37)
+273)

k
Hcni

E X, eXp -

- R(t, . +273) R(t
]I X; — MOJIbHAs! JI0JIsl i-TO KOMIIOHEHTa B )KUKOH (a3e;
AHycni — MOJbHASI TETIOTA UCTIAPEHUS i-TO KOMITOHEHTa, K[ Momb™;
tyen— TEMIIEpATypa BCIBIIIKHY i -TO KOMITOHEHTa, °C;
R — yHuBepcanbHas ra3oBast OCTOSHHAS.
3uavyeHue AH,eni / R MOXKET OBITh BBIYMCIICHO 110 HHTEPIIOJIIIMOHHON (hopMyIie

BCIIi BCIL.CM

AH ../ R=-2918,6+19,6(t,, +273), (%)

KU1

TI€ fiuni — TEMIIEPATYpa KUIIEHHS i-rO KOMITOHEHTa, °C.

Cpennsist KBaJipaTH4ecKas IOrpenIHocTh pacuera 1o ¢popmyie (37) cocrasmser 9° C.

2.2. Ecim [yl KOMITOHEHTOB CMECH W3BECTHAa 3aBHCHMOCTH IABJICHHS HACBHIIIEHHOTO TIapa OT
TEMITEpaTyphbl, TO TEMIIEPATYPy BCIBIIIKHA CMECH BBIYUCIISIOT 110 (hopMyIie



[x,10° (1642 - ©,) /(1642 - ®_)| =1, (39)

k
=1

1

rae ai = Bi(®cmi _®i)/®cwu‘®ia
®CMi = thn.i + CAi ’
0, =t

CM. BCII.CM

+C,,

B, C 4; — KOHCTaHTbI ypaBHEHHsI AHTYaHa ISl [ - TO KOMIIOHEHTA.

CpenHss KBajpaTHuecKas MOrPEeNHOCTh pacueTa mo ¢opmyse (39) cocrapmser 11°C,

2.3. Temmeparypy BCHOBIIIKH OHHApHBIX CMECEH IKHAKOCTCH, NPUHAJICKANIMX OJHOMY
TOMOJIOTHYECKOMY PSIY, BRIYMCIISIOT 0 (hopmyIie

t =t FAx+(m—=1D(x")"], (40)

BCII.CM

/1€ ¢ pen — TEMITEPATYPA BCIBIIIKH JIETKOKUTISIIIETO KOMIIOHEHTa, °C;

A — romororuyeckasi pa3HoCTh 110 TEMIIepaType BCIBILIIKU B paccMaTpuBaeMoM psy, °C;

X — MaccoBasi JIOJIsl BHICOKOKHITSIILIETO KOMITOHEHTA B JKUJIKOI (hase;

M — Pa3HOCTh MEXJy YUCIIOM YITIEPOIHBIX aTOMOB KOMIIOHEHTOB CMECH;

x" — k03()(HUIMEHT, YUUTHIBAIONIMN HETMHEHHBINH XapaKkTep 3aBUCHMOCTH fyn OT X. [Ipu x = 0,5
x=2x—1; mpux <0,5 x'=0.

®opmyna (40) npuMeHHMa [UIS TOMOJIOTHMYECKHX PSIOB H-CIIUPTOB U CIOXKHBIX 3(UpoB
HOPMAJBHOTO CTPOCHUSL.

Cpennsist KBagpaTHUecKas MOrPeIrHOCTh pacdera cocraniser 2 °C.

3. Mertoapl pacuera TeMIepaTypbl BCHBIIIKH MHIMBHAYAJIBHBIX KMAKOCTEH B OTKPBITOM

THIJIe
3.1. Temneparypy BCIIBIIIKHA B OTKPHITOM THIJIE BBIYUCIISIOT 1O opmysie (33), UCIONb3ys BEIUYNHBI

SMIHUPHYECKUX Kod(duiinenToB u3 tadm. 19.

Tabmuma 19
Bug casu a;, °C Bun cBasu a;, °C
c—C 3,63 C—S 14,86
oo 6,48 Si—H —4,58
C=C —4,18 —SiCls 50,49
C—H 0,35 O—H 44,29
Cc—O 4,62 S—H 10,75
C=0 25,36 P—O 22,23
C—N -7,03 P=0 —9,86
N—H 18,15

Koaddurmentsl @y M a; npu pacdere TeMIEpaTypbl BCHBILKA B OTKPBITOM THIJIE DPaBHbBI
cootBercTBeHHO MuHYC 73 °C 1 0,409.

Cpennsist KBaJpaTHuecKas MOrperrHocTh pacyera cocraniser 10 °C.

3.2. Ecam anst ucciemyeMoil KUAKOCTH M3BECTHA 3aBHCHMOCTh JIABJICHUS HACBIIIEHHOTO IHapa OT
TEMIIepaTypbl, TO TEMIEPATYPY BCIIBILIKA B OTKPBITOM THIJIE BHIYUCISIOT 110 opmyie (35), rae Ay =427
klla-cm®-¢c K.

Cpennsist KBajjpaTHUecKas MOrpeIrHocTh pacdera cocraniser 13°C.



ITPUJIOKEHUE 3

Pexomendyemoe

METO/Ibl PACYETA TEMITEPATYPBI BOCIUNIAMEHEHUS KUJIKOCTEN

1. Temnepatypy BOCTIITAMEHEHHUS (f5ocn ) WHIAMBHIYAITBHBIX XXUAKOCTEH B °C BBIYHCIISIOT 1O (opmyrie
(33), tne ap — pasmepHbli kod(d¢uuuent, pasubiii Munyc 47,78 °C; a; — 0e3pa3MepHbId
koadunment, pasubiii 0,882; a— smnuprueckue ko3 uIMEHTsI, TpuBeeHHbIE B Tab. 20.

Tabmuia 20
Bun cBszu a;, °C Bun cBszu a;, °C
CcC—C 0,027 C=0 —0,826
. —2,069 C—N —5,876
Cc=C —8,980 O—H 8,216
C—H —2,118 N—H —0,261
C—O —0,111

Cpennsisi KBafjpaTHUecKasi OrpeIHOCTb pacyera coctaiser 5 °C.
2. Ecnu u3BecTHa 3aBUCUMOCTH JAaBJICHHS HACHIIICHHBIX MApOB OT TEMIIEPaTypbl, TO TEMIEPaTypy
BOCIJIAMEHEHUS] MHAMBUIYAIbHBIX >KUJKOCTEeH, cocTosiux u3 atomoB C, H, O, N, BbUUCISIOT 1O

dhopmyie

BOCIT

=55 _273,
pBOCl‘[DOB

(41)

rne As — KoHcranTa, paHas 453 xl[la-cm*em™-K (nus pocopoprannyeckux semects Ay = 1333

k[la-em*em™-K);

Procn — HApHUAIBHOC HABJICHUC ITapa HCCJ’IeZlyeMOﬁ KUAKOCTHU NpU TEMICPATyp€ BOCILIAMCHCHMS,

klla;
B — crexuomerpuueckuii KOI(QQOUIMEHT KUCIOpOAa B peEaKIUH
¢dopmyme (36).

Cpennsist KBagpaTHUecKas MOrPEIIHOCTb pacdera coctaniser 6 °C.
3. Temmeparypy BoCIUIaMEHEHUsI anu(paTHYECKUX CIUPTOB M CIIOKHBIX 3(QUPOB BBIYUCISIOT IO

hopmyse

t =
P 1+ K(t

273

+273)

rop€Hus, BBIYMCIISIEMBIM 10

(42)

rae K — sMOmupr9ecKuii Koo QUIHEHT, paBHbi 6-10* mis ciupros 1 7-10* s cloxkHbIX 2GUpOB.
Cpennsisi KBaapaTHIecKasi MOTPenTHOCTh pacdera coctapisger 2 °C misa cnuptoB U 4 °C — mns

CIIO’KHBIX 3(HPOB.



IIPUJIO)KEHUE 4
Obsizamenvroe

METO/IbI PACYETA KOHIHEHTPAIIMOHHBIX ITPEJEJIOB PACITIPOCTPAHEHU S
IIJIAMEHM 110 T'A30- 1 ITAPOBO3YIIHBIM CMECAM

Meronel pacyeTa NPUMEHUMBI IS HHIUBUIYaJbHBIX OPraHUYECKUX BEILECTB, COCTOSIIMX U3
aromoB C, H, O, N, Cl (ue Oonee omHOro aroma Xjopa B MOJIEKyle) M HX cMmeced. B ciyuasx,
OTOBOPEHHBIX B M. 2 U 3, B COCTaB CMeceil MOT'yT BXOIUTh BOJOPOJ, TUOKCH] YITIEpoaa, a30T, BOASHON
nap. OTHOcUTENbHAs! CPEIHsIs KBaApaTHUECKas OIPEITHOCTb PACUETHBIX 3HAUEHNI KOHLIEHTPALIMOHHBIX
MIpeIeNIOB pacpoCTpaHeHus IiIaMeHu He mpesbinaet 20 %.

1. Mertogsl pacyeTa KOHLIEHTPALMOHHBLIX TMPpeEleJIOB PACHPOCTPAHEHUs] ILUIAMEHH
WHIUBUAYAJBHBIX BellleCTB VISl HAYaJbHOIl TemnepaTypsl 25 °C

1.1. Hwxkuuit npenen (@x) B % 00. BEIMUCISIOT 1O hopmynnam

! 4
@, =100/(\+h,AH s +Y hom +Y hm,) (43)
j=1 r=1
nin

q
@, =100/) hm, (44)
s=1
rae
hy — DMIIUPUYUECKUI MAPAMETP TETUIOTHI 0OPA30BaAHMUS BEMIECTBA, MOJb K/
AH°; — craHgapTHas TemyioTa oOpa3oBaHMsl BEIIECTBAa B ra3000pa3HoOM cocTosHuu mpu 25 °C,
kJK-MOJb ™
hj, h,, hy — xoaddunmentsl, xapakrepusyronme Bkian j-x aromoB (C, H, O, N, Cl), r u s-x
CTPYKTYPHBIX TPYIII, BIUSIONMX HA HWKHUMA Npejed;
mj, M,, My — YUCIIO aTOMOB j-TO DJIEMEHTa, I ¥ S-X CTPYKTYPHBIX I'PYIII B MOJIEKYJIE BEILIECTBA;
[, p, ¢ — YHUCIIO XMMHUYECKHX JJIEMEHTOB U TUIIOB CTPYKTYPHBIX TPYII B MOJIEKYJIE BELIECTBA.
3HaueHus kodpPpueHTos /i, ,h;, h,, npuBeaeHs! B Tabi. 21.

Tabmuna 21
hj hr hf;
hc hu ho hn hc] hCEC h O MOHL'KI[)K -1
C A C
9,134 2,612 -0,522 - 0,494 -3,57 7,88 6,50 0,0246
3naveHus K03(GGHUIIMEHTOB /i, TPUBEACHBI B Ta0I. 22.
Tabmuna 22
By cTpykTYpHOW TPYIIIBI hy By cTpyKTYpHOM TpYIIIBI hy
CcC—C 3,75 c—C1 0,71
C=C 11,10 O—H 0,52
C—H 4,47 N—H 1,90
Cc—O 0,90 N—N 13,84
C=0 3,12 Cc=C 31,05




C—N (TpexBaieHTHBII) 2,27 Z 44,13
E j‘

1.2. BepxHuii mpezien pacrpocTpaHeHus miaMeHu (@, ) B % 00. BBIYUCISAIOT B 3aBUCUMOCTH OT
BEJIMYMHBI CTEXHOMETPHIECKOro Koddduimenra kuciopoxa () mo hopmymam:

i q

¢, =100/| Y h,m,+Y g, | npups<s (45)
i="1 s=1

¢, =100/(0,7688 + 6,554 ) npup>8 (46)

rae Ay, ¢— k03D (OUITHEHTBI, YIUTHIBAIOIIHE XMMUYECKOE CTPOCHHUE BEIIIECTRA;

m; — YHCIIO CBA3CH j-TO IICMEHTA,

mc, My , Mc, Mo — YHCIO aTOMOB COOTBETCTBCHHO YIJIEPOMa, BOAOPOIA, XJIopa M KHCIOpoaa B
MOJICKYJIC BEIIEeCTRA.

3HaueHust KO3PPUIMEHTOB /; U ¢, TPUBEICHBI B Tab0d. 23 u 24.

Tabmima 23
Bug cTpykTypHO# Tpynisl h; Bug ctpykTypHO# TpyIib h;
CcC—C —0,84 C=0 1,31
0,89 C—N —1,17
—C
Cc=C 0,24 C=N 2,07
Cc=C 1,93 c—C1 0,71
C—H 1,39 N—H 0,69
c—O —1,40 O—H 1,25
Tabmuia 24
By cTpyKTYpHOU IpyIibl gs
s
—c —1,47
“H
LIUKJI HeapOMaTHYECKUI 9/m;
[
—C—C— 1,11
N ’
0

2. Metoa pacyera KOHHEGHTPALMOHHBIX INpeEAeJOB PACHPOCTPAHEHHUs IUIAMEHH NI cMecei
TOpPIYNX BelIeCTB NMPH HAYAJIbLHOI Temnepartype 25 °C

MerToz npenHa3HaueH AUl BELIECTB, HE BCTYMAIOIINX MEXTy CO00H B XMMHYECKYIO PEakIHIO NpU
HayaJIbHOW Temmeparype. B 4HCIO KOMIIOHEHTOB CMECH MOXET BXOAWTh MOJIEKYISPHBIM BOIOPO.,
0o0BbeMHasi KOHIIEHTPAIMsl KOTOPOro He JOJDKHA HpeBbIIarh 75 % OT CyMMBI TOPIOYMX KOMIIOHEHTOB
cMmecu. Heroprounmu KOMIIOHEHTaMU CMECH SIBIISTFOTCS AMOKCHJ YITIEpo/a, a30T M BOJASHOM map. B uncio
KOMITOHEHTOB CMECH HE BXOJUT KUCIIOPO.

Hwxuuit @, (BepXHHUH @) Ipe/ie pacpoCTpaHeHUS TIaAMEHH JJIs1 CMECH TOPIOYMX BemecTs B % 00.
BBIUHUCIISIOT 0 (hopMyIie

O 0y = L0 /L (0,/0) “7)

k=1 k=1

rae @ — KOHLEHTpAIUs k-20 TOPIOYEro KOMIIOHEHTa cMecH, %o 00.;
Ok — HWDKHUN WM BEPXHUHN TIpesien Uit OMHAPHOM CMeCH k-20 TOPIOYEro KOMIIOHEHTA C BO3ILYXOM,

% 00.;
N — YUCJIO TOPIOYMX KOMIIOHCHTOB CMECH.
Ecnu npenen (@) Kakoro-mubo KOMIIOHEHTa CMECH HEM3BECTEH, €r0 BBIYHUCIISIOT, KaK YKa3aHo B II.




3. MeToas!l pacyeTa HpeesioB pacnpocTPaHeHHs MJAMEHH ISl cMecell TOpPIOYNX BeLIeCTB ¢
HETOPIOYMMH TPH BHIITYCKE UX B BO3AYX /UIsl HAYAJbHOM Temiepartypsl 25 °C

JlanHble METOIbI pacueTa MPUMEHSIOTCS B TOM Cly4ae, €CJIM KOMIIOHEHThl CMECH He BCTYMaloT
MEXAy CO00i B XMMHUYECKYIO PEaKIHMIO IPU HavyaJlbHOW TEeMIIepaType, HErOPIOYMMH KOMIIOHEHTaMHU
CMECH SBISIIOTCS IMOKCHZ YITIepona, a30T W BOIIHOM map. B 4mcio roprodmx KOMIIOHEHTOB CMECH
MOYKET BXOAUTH MOJIEKYJISIPHBII BOJIOPOJI, 00bEMHAsl KOHLIEHTPALMsI KOTOPOTO HE JJOJDKHA MPEBBILIATh 75
%. B 41CI0 KOMIIOHEHTOB CMECH HE BXOAUT KUCIIOPO/I.

3.1. HwkHMH KOHIICHTPAIIMOHHBIA Mpenen paclpocTpaHeHus IUIaMeHH i cMecHu (@) B % 00.
BEIUHUCIISIOT 110 (hopMyIIe

@, = 100/(1 +v,), (48)
IZe V; — YHUCIO MOJIEH BO3IyXa, Mpuxoaduieecs Ha 1 MoOJb MCXONHOW CMECH, ONPEAEISIIOT 10
opmyme
Vv, =Y 0,/0, —001(Y 90, +) 9,C,), (49)
k=1 k=1 j=1

T7Ie Py— HIDKHUNA TIpeies pacupocTpaHeHNs IUIaMEHH k-20 TOPIOYero KOMIIOHEHTa, % 00.;
(), — KOHIIGHTpALI j-TO HETOPIOYETro KOMITIOHEHTa, % 00.;

C; — ko3 uIMeHT j-rO HETOPIOYEro KOMIIOHEHTA,;

M — YHCIIO0 HETOPIOYNX KOMIIOHEHTOB CMECH.

3nauenus kodpduipenra C; mpuBeneHs! B Ta0I. 25.

Ta6mwmia 25
Heroprounii KOMIIOHEHT cMecH G
A3zot 0,988
Boasnoii nap 1,247
Huokeup yriepona 1,590

3.2. BepxHwuii npenen pacnpocTpaHeHus IIaMeHu JUIs cMecH (Qs) B % 00. BEIYHCIAIOT 1O GopMyIie

¢, = (Zn:(Pk + Zm‘,%)/(i& + zm:
k=1 = k=1 Pur =1

Q.

)
(PBj

(50)

rae Qm — BEPXHUH Npenen pacupoCTpaHeHMs IUIaMEHM JJisi OMHApHOM cMecH k-2o roprodero
KOMITOHEHTa € BO3LyXoM, % 00.;

(@ — BEPXHHUH YCJIOBHBIM MpEIEN PaclpOCTPAHEHHs IUIAMEHH j-TO HErOPIOYEro KOMIIOHEHTA,
BBIYHCIIIEMBIH IS KaXI0T0 HErOPIOYero KOMIIOHEHTa 110 opmyrie

Py

n n 51
(1_2&/2&)(1_1(@))
k=1 (p k=1 (pHK

BK

’ —
(ij -

rae QOp — MUHUMaNbHas (uierMaTu3upyrolasi KOHIEHTPALKsI HErOpIoYero KOMITOHEeHTa, % 00.;
Ky — koo pummenT uermarnzamnuu.
MuHUMaNbHYIO (JIETMaTU3UPYIOLIYIO KOHIIEHTPALUIO ((g) KaXKIOr0 HEroprovero KOMIOHeHTa B %
00. BRIYHCIISIIOT 110 (hopMyIe
i
’ o) ’ ’
Wy AH ; +hy+ Y Wom,
— J=1
¢y =100 ; (52)
” ”
hy—1+Y Wm,
Jj=1




e 4’y — KO3(pOHUIHEHT TEeIuIoThl 00pa30BaHMsi CMECH TOPIOUYMX KOMIIOHEHTOB B Tra3000pa3HOM

cocTosaHuu, Mok KJ[x;

Wy, h” y— CcBOOOIHBIE YIICHBI;
K, h”; — ko> QHUIHMEHTH aTOMOB U CTPYKTYPHBIX TPYIII TOPIOYMX KOMIIOHEHTOB (MX 3HAYCHUS

npuBeeHbI B Ta0I. 26);

m; — 4YH1CJIO aTOMOB j—ZO BUAa B CMECHU I'OprOYUX KOMIIOHCHTOB.

Tab6mua 26
Kos¢ppummenTsr 3HaueHue koddduirenTa npu pa3doaBICHUN CMECH
h’j, h'f ; a30TOM BOJIHBIM I1apOM JHMOKCHUIOM BOZOpOJa
ny 0,865-102 0,802-102 0,736-102
"y 1,256 0,780 0,584
e 2,528 1,651 1,292
Wy 0,759 0,527 0,427
"o 0,197 0,446 0,570
h'N —0,151 —0,147 —0,133
W e=c 1,500 1,500 1,500
h’y 2,800 2,236 2,020
h''c 5,946 5,000 4,642
h'y 1,486 1,250 1,160
h'o —2,973 —2,500 —2,321
h'\ 0 0 0
h" =c 0 0 0

JIJist CMECH TOPIOYMX KOMITOHEHTOB BelnurHbl AH®, B kKJ[5K-MOJIB ¥ 17; BBIYKCISIOT [0 (popMyIam

n n
AH, =()_AH ,9,)/Y) 0, . (53)
k=1 k=1
m; = (ijk(pk)/z(pk , (54)
k=1 k=1
rne AH®; — crammapTHas Temiora oOpa3oBaHHS k-TO TOPIOYEro KOMIIOHEHTa B Ta3000pa3HOM

cocrosaHuy, kJ[x -Monp;

Mj; — YHCIIO j-X aTOMOB B MOJIEKYJe k-r0 TOPIOYEero KOMIIOHEHTA.

Ecnu cpemu roprouumx KOMIIOHEHTOB CMECH OTCYTCTBYIOT MOJIEKYJSIPDHBIA BOJOPOX, MOHOOKCH]
yrilepona M YKCyCHasi KHUCIIOTa, TO 3HadeHHe koddduurenTa ¢uermarm3anun K¢ Gepyr u3 tadn. 27. B
MIPOTUBHOM citydae K, BEIUUCIIIOT 110 (hopmyre (55) ¢ HCIonb30BaHUEM JaHHBIX Ta0u. 27

Ky =i¢k/i£" (55)
k=1 k=1 D> gk

rac Kq,k — KOS(l)(i)I/IHI/IeHT (bHeFMaTI/I?)aHI/II/I k-20 TOproY€ro KOMIOHCHTA JaHHbIM (bﬂel"MaTI/BaTOpOM.

Tabmuua 27
drermaTru3aTop K ipu dnerMaruzanuu |
OpPTraHMYECKUX BEIIECTB | MOJICKYISIPHOTO BOIOPO/a | MOHOOKCHIA yraeposa
A3sor 0,100 0,003 0,020
Juokcun yrnepona 0,190 0,018 0,096
Boasinoit nap 0,160 0,003 —

4. Merop pacuyera npeejioB pacpocTpaHeHus MJIAMEHH IPH NMOBBINICHHBIX TeMIIepaTypax



IIpu temneparypax (¢) B muamasone ot 25 mo 150 °C HwxkHUE (Qn) U BepXHHU (Qn) TpPEHCIIBI
pacnpocTpaHeHus IiaMeHu B % 00. BBIYUCIISIOT 110 popMyiam:

t—25

= 1-— ; 56

(th (pH25 ( 1250 ) ( )
t—25

= 1+ . 57
(th (pBZS( 800 ) ( )
HIPUJIO)KEHHE 5
Pexomendyemoe

KOHCTPYKUMS PACIIBUIMTEJISI AUCHHEPCHBIX BELIECTB ITIPA OIIPEJAEJTEHUA
ITOKA3ATEJIEHN B3PBIBA IIBIVIEBO3IYIIHBIX CMECEHA

Pacnbuintens coctout u3 koHyca [/ u Qopkamepsr (uept. 22). Konyc ¢ yrmom pactBopa 30°
OITHOBPEMEHHO CITY)KUT BEPXHEH KPBIIIKOW peakiMOHHOTo cocyna quamerpoM (105+5) mm. dopkamepa
COCTOHMT U3 Kopmyca 4 H JOHBIINIKA 5, 00pa3ylonmx BHYTpeHHIOI chepy muamerpom (40 £1) mm.
OO6paser; HcclIeayeMOro BEIIECTBA, IOMEMICHHBII Ha OHBIIKO (OpKaMephbl, B3BUXPHUBACTCS IIPH
KpPaTKOBPEMEHHOW TMoJ[aue C)KaToro BO3/yXa W uepe3 MaTpyOOK 3, COCAMHEHHBIH C KOHYCOM
pacTIBUTUTEN S HAKUIHOM TaifKol 2, yBIEKAeTCs B PEaKIIMOHHBINA COCYI.

b
X
3
R
L
»
j E
I
(|
NN
T T N W Y W o WY b b W Nk % . [
l:\\\\rr“t“ Y —7 3 ~q

h=1=15,0%£5,0

1 — xoHyc; 2 — raiika HakuaHas; 3 — narpyook; 4 — (opkamepbl; 5 — JOHBIIIKO



Yepr. 22

[IPUJIO)KEHUE 6
Pexomenoyemoe

METO/IbI PACYUETA TEMIIEPATYPHBIX ITIPEJEJIOB
PACITPOCTPAHEHMUS IINTAMEHHA

1. Pacyer TeMmepaTypHBIX TMpeIeJIOB PACHPOCTPAHEHUs] TJIAMEHH WHIMBUIYAIbHBIX
JKHIAKOCTEl

1.1. Eciu u3BecTHAa 3aBUCHMOCTH JIABJICHUSI HACHIIICHHOTO Mapa OT TEMIIEPATypbl, TO 3HAYCHUE
HIDKHETO WM BEPXHETO TEMIIEPATYPHOTO Mpejiea pacupoCTPaHeHUS IIaMeHH (7,) B °C BBIYUCISIOT 110
COOTBETCTBYIOIIEMY 3HAYEHUIO KOHIICHTPAIIMOHHOIO MpEeeNia PACIPOCTPAHCHUs iiaMeHu (@, ) 1o

opmyie

B
[, = -C,, (58)
A—1g(e, p, -0,01)

rne A, B, C4— KOHCTaHThI ypaBHEHUs] AHTyaHa,
po — atMocepHoe aaBieHue, klla.
3HavyeHHe @, MOXKET OBITH PACCUUTAHO 110 METOJaM, MIPUBEACHHBIM B nprioxeHud 4. [TorpemHocth
pacuera o gopmyrie (58) onpenensiercs MOrPeIIHOCTRIO pacueTa @y,
1.2. Ecnu HeusBecTHa 3aBHCHUMOCTb [IABJCHHS HACBILICHHOTO Mapa OT TeMIepaTypbl, TO IJIs
BellecTs, cocrosuux u3 atomoB C, H, O, N 3HadeHre HIKHEro Wik BEpXHETO TeMIIepaTypHoro mpezena
(1) BBIYHUCISIOT TI0 OpMYyIIe

t,=a,+at,, + Za,l_/ , (59)
=2

rae ao — pa3MepHBIi koa(duieHT, paBHbli MunRyc 62,46°C s HwkHero 1 munyc 41,43°C s
BEPXHETO Mpe/eTIoB;

a, — Oe3pa3MepHbIid ko3 duiueHT, paBHbid 0,655 s Huxaero u 0,723 Ui BEpXHETO MPEICIIOB;

aj — SMIMprUYecKre Ko3(H(HULIUEHTbI, XapaKTepU3yIOIe BKIIaJ j-X CTPYKTYPHBIX TPYIII, TPUBEICHBI
B Tabu. 28.

Tabmuma 28
Bun crpykTypHOiA a;, °C Bun crpykrypHO a;, °C
I'PYHIIBI tu 1y TPYHIIBI tu [
CcC—C —0,909 —1,158 C—N —2,14 0,096
C=C —2,66 —4,64 N—H 6,53 6,152
C—H —0,009 0,570 O—H 19,75 17,80
Cc—O 0,110 1,267 /:\ —4.,40 —4,60
N7/
C=0 5,57 5,86

CpenHee KBaapaTHIeCKOE OTKIOHEHHE pacueTa 1o Gopmyie (59) cocrapmsier 9 °C.
1.3. Ecnium HeusBeCTHa TeMIeparypa KHUIICHHS HCCICAYEMOTO BEIICCTBA TNPH HOPMAIEHOM
aTMOC(epHOM JaBJICHUH, TO 3HAYCHHE HIDKHETO TeMIIEpaTypHOTO Mpeeia pacipoCTpaHeHHs IIaMEeHI

(%) BBIUUCIISIIOT 110 (hopMyJIe

tH: thn' C

(60)



TJ€ fyen — IKCIEPUMEHTANIBHOE 3HAYEHHE TeMIIepaTypbl BCbIMKH, °C;

C — xoHcTaHTa, paBHas 2 °C, ecnu [uid pacdeTa HCIOIb3YIOT 3HAYEHHUE fyn B 3aKPHITOM THUIVIE, U
paBHas 8 °C, ecnu 115 pacueTa UCIONIB3YIOT 3HAUYEHUE foen B OTKPHITOM THIJIE.

CpenHsist KBagpaTHUeCKast OrPEIIHOCTh pacyueta mo dopmysie (60) He mpebimaer 12°C.

2. Pacyer TeMmepaTypHBIX NpeHe/IOB PACHPOCTPAHEHHUS MJAMeHH JIsl cMeceil KMIKOCTeid,
MpeICTABISIIOINUX CO00H PacTBOPHI

21 Ecau m3BecTHaA 3aBUCMMOCTH JABJICHHA HACBIIICHHOIO Imapa OT TEMIIECPATyphbl AJIA KaXXIO0ro U3
KOMIIOHEHTOB CMECH, TO TEMIIEPaTypHBIH IpeAen paclpoCTpaHEHUs IUTAMEHH IS cMecH (fnen) °C
BBIYUCIISIOT 110 (hopMyIIe

y,.x,10%7 =1, (61)

k
i=1
rae k — 4YuciI0 KOMIIOHEHTOB CMECH;

¥: — K03 (HUIMEHT aKTHBHOCTH i-TO KOMIIOHEHTA,

X; — MOJIbHBIC J0JTH {-T0 KOMITOHEHTA B YKHIKOH (ase;

B(©._ -0)
_Zi oM i) _ . _
a;, = ® 0 p ®CM - tn.cm + CAi ’ ®i - tni +CAi )
cm i
B[, CAi — KOHCTAHTbI YPABHCHHUA AHTyaHa JIIA i- TO KOMIIOHCHTA,

ty — TEMIIEPATypHBIA TPEeIeN PacpoCTpaHEHH IUIaMeHH i-T0 KOMITOHEeHTa, °C.

Cpennsisi KBagpaTHdeckasi OrPeNTHOCTh pacdeTa coctaBisieT 10 °C mis HUKHEro TeMITepaTypHOTO
npexnena u He npesimaet 20 °C s BepXHETO Mpezena.

2.2. Ecnn Hem3BeCTHA 3aBHCHMOCTH JABJICHUS HACHIIIEHHOTO Mapa OT TEeMIIepaTyphl XOTA OBl Ui
OJTHOTO KOMITOHEHTA CMECH, TO HIDKHUH TEMITepaTypHBIH Tpenesl pacupoCcTpaHeHHs TUTAMEHH ISl CMECH
(tucw ) B °C BBIYUCIAIOT TIO (hopMyIie

Aanm'
=1, (62)
+273)

HCIT

k
Z X,exp -
~ R(t,, +273) R(t

H.CM

i€ AH,cn— MOJIBHASI TEIUIOTA UCIAPEHHS I-TO KOMITOHEHTa, KK Momb™;

ti — HIDKHHAH TEMITEpaTypHBIH MpeJie pacpoCTPaHEHHs IIIaMEHH i-TO KOMITOHEeHTa, °C.

3naueHne AH,cni/R MOXET OBITh OIIPEAEIICHO TI0 HHTEPIOISILMOHHON dopmyre (38).

Cpensss KBaipaTHIecKas IOTPEeITHOCTh pacdeTa mo dopmyie (62) coctasmser 10 °C.

3. Pacuer HHXKHero TEeMIIEPATYPHOIO Ipenesa PACHPOCTPAHEGHHS IIAMEHHM VISl CcMecei
TOPIOYHX U HETOPIOYHUX KUIKOCTeil

Ecnu cmech kuakocTed mpencraBisieT coOoi pacTBOpP, TO, HCIIONB3Ys M3BECTHYIO 3aBHCHMOCTH
JIaBJICHUSI HACBHIIIEHHBIX I1apOB OT TEMIIEPATyphl Ul KaXXIOro HErOprOYero KOMIIOHEHTa, MOXKHO
paccumTarh HIDKHHUH TeMIIepaTypHBIH Npees pacipocTpaHeHus iaMeHu 1t cMecH (Tyev) B Tpagycax
KemsBuHa o popmye

2 1 1 < 1 1
x,exp|AH | ————||—) x . exp|AH, .| ——— ||=1, 63
; ' p o THi THACM ; ! p o THi THACM ( )

TJI€ X;, Xj— MOJIbHBIE JJOJIM i-TO TOPIOYETO U j-T'0 HErOPIOYEro KOMIIOHEHTOB B XKUAKOH (aze;

AH .. > AH ., — MonbHas TEmIoTa MCHapeHus i-TO TOPIOYETO M j-T'O HETOPIOYEro KOMIIOHEHTA,
kJK-MOJIb

T, — HUKHUH TeMIepaTypHBbIi Ipeies pacpoCTpaHEeHUs IIIaMEHH i-T0 TOPIOYEro KOMIIOHEHTa, K;

T,j — YCIIOBHBI HMKHMM TeMIIEpaTypHBIA IPENeNl paclpOCTPAaHEHMs IUIAMEHU j-TO HErOprOYero
KOMITOHEHTa BBIYHCIISIIOT 1O popMyrie

= B -C,+273, (64)

T, =
T A-1g[p,/(y - 1)]




rie A, B, C; — KOHCTaHTHI ypaBHEHHs AHTyaHa JJIsl JAHHOTO HErOPIOYEro KOMITOHEHTA;
po — arMocdepHoe nasienue, klla;
Y — TapaMeTp, XapaKTepU3yIoIHil (GaerMaTu3upyroIee Wi HHIMOUpPYIOIEe BIUSHIE HErOPIOYero

KOMITOHEHTa B MapoBoil (aze. 3HaueHHs Y Juisi Hanboliee pacpoCTPaHEHHBIX HErOPIOYMX KOMIOHEHTOB
npuBezeHs! B Tabu. 29.

Tabauma 29
Haunmenosanue BemecTsa Y
Bona 1,23
TerpaxmopmeTan 4,80
1, 1, 2-TpudTopTpuxiaop3TaH 5,60
1, 2-TuGpomreTpadTopaTan 21,30

Cpennss kBagpaTHuecKkas NOrpeIHOCTb pacueTa cocTasisier 10 °C.



TIPUJIOKEHUE 7
Pexomenoyemoe

METO/Ibl SKCHEPUMEHTAJIbHOI'O ONPEJIEJEHUSI HOPMAJBHOM CKOPOCTH
PACITPOCTPAHEHU S IIVIAMEHMU B I'A30- 1 ITAPOBO3YIIHBIX CMECAX

1. Merog omTHMHM3aUMU, NPUMEHSIEMbId JJIsl OmNpenesieHUs] HOPMAJILHOW CKOPOCTH B
LIMPOKOM AUAana30He JaBJeHUIl U TeMIepaTyp

1.1. Anmaparypa

CxeMa yCTaHOBKH ISl OTIpEIeTICHNST HOPMAIBHOW CKOPOCTH PacTIpOCTPAaHEHHS TUIaMEHH TPUBECHA
Ha 4epT. 23.

BN
s {2 3 ¥ ¥
NN //T %
7
8
g
17
- 1
17
18
13

1 - peakImOHHBII cocym; 2 — 3MIEKTPOABI 3aKUTAaHUS; 3 — TEPMOCTAT; 4 — JIMHUS TTOIa4uH
TOproYero, 5 — nuHUS Ioaa4ur OKHCIIUTCIIA, 6 — JTUHUS noagayun cbnerMaTmaTopa;

7 — W3MEpUTENb MaBICHUS; 8§ — KIIAIaHbl; 9 — PTYTHBIA MaHOMETp; /() — BaKyyMHBIH Hacoc;
11 — Ta30BBIl cMecUTeNb; /2 — yCHIINTETHN TUPUCTOPHEIE; /3 — PEeryisaTOphbl TEMIIEPaTypHl;
14 — snextpoHarpeBareny; 15, 24 — TepMOAIIEKTPHUCSCKIE Tpeodpa3oBaTend; /6 — HaTIuK

JaBieHust; |7 — perucTparop IMHAMUYIECKOTO AaBIeHUs; /8 — MyNbT YIIpaBICHHUS,
19 — 3axuraroiee ycTpoiicto; 20 — ycuiutens; 2/ — CMOTPOBBIE OKHA; 22 — CKOPOCTHAs
KHHOKamepa; 23 — W3MepUTeh TeMIepaTyphl
Yepr. 23

1.1.1. PeakuuonHslii ceprueckuii cocyq BMECTUMOCTEIO 10 aM®, UMEIOIUH CMOTPOBOE OKHO JUIs
perucTpanyy Mporecca pacpoCcTpaHeHs IIIaMeHN. PeakIIMOHHBIHN cocy/] CHAOXKEeH IaTIYMKOM JIaBICHUS
W COEIMHEH Yepe3 KialaHbl ¢ MAHOMETPOM, BaKyyMHBIM HAaCOCOM, CHCTEMOM Hoja4u u cOpoca razo u
mapoB. B meHTpe cdepuueckoil monoctH cocyna cOpMHUpPOBAH paspsAAHBIA  TPOMEXyTOK. Jlist
MOBBIICHUS TOYHOCTU PETUCTpallid JaBIEHMs Ha HadalbHOM CTaguM pa3BUTHA Ipoliecca
PEKOMEHIyEeTCsl UCI0JIb30BaTh BTOPOH AAaTUUK JaBICHUSL.

Mpumeuanue. J[OMycKaeTCs NPUMEHSTH C(EPUUECKUE PEAKIIMOHHBIE COCYIbI BMECTUMOCTBIO OT 3 110 25 am°.

1.1.2. CmecuTens Ta30BbIN U1 IPUTOTOBJICHHUS] TOMOT€HHON Ta30apoBOil CMECH NP MOBBIIICHHOM
JIaBJICHUH T103BOJISIET TIPOBOAUTH MOAPS] HECKOJIBKO IKCIEPUMEHTOB B PEAKIIHOHHOM COCY/IE CO CMECHIO
3a/IaHHOM KOHIICHTPALIUH.

1.1.3. Jlatuuk jmaBiieHUs] TOIDKEH 00ecCreYnBaTh PEruCTpaluio ObICTPOM3MEHSIIOIIETOCs JIaBieHHs B
gactoTHOM fuamna3one ot 0 go 1500 I'm 1 uMeTs BepxHUIA Ipenen u3MepeHus He meHee 4eM B 10 pa3
OoJblIIe HAYAILHOTO JIABJICHHS B COCYIC.

[pumeuanue. IIpu HEOOXOAUMOCTH CHCTEMY H3MEPEHHs NaBICHHS TapUpPYyIOT JuO0 Mojadeil Bo3ayxa B



PEaKIHOHHBIN COCY, TMO0 Ha CTENHaTbHO NpeIHA3HAYEHHOM UTS 3TOTO Mpecce.

1.1.4. B kauecTBe MCTOYHMKA 3a)KMTaHHS HCIOJB3YIOT 3JIEKTPUUCCKYIO HCKPY C dHEpruei He Oolee
0,1 Ix n nmurenbHOCTRIO He Ooree 3 Mc. PaccrosHre Mexay KOHycoOOpa3HBIMU KOHITAMH 3JIEKTPOIOB
He Oonee 2,5 MM. Jluamerp a5IeKTpoJOB He Ooliee 3 MM.

1.1.5. Tepmomikad), 0OecTIEUNBAIONIN HArPEB PEAKIIMOHHOTO COCYHA, HCHAPUTENS U CBS3BIBAIOIIIX
UX TTHEBMOJIMHHIA 10 HEOOXOIMMOMN TeMIlepaTyphbl C paBHOMEPHOCTHIO He MeHee 5 %.

1.1.6. Peructparop IWHAMHYECKOTO [aBICHHWS JOJDKEH oOecreunBaTh HENPEPHIBHYIO HIIH
JIMCKPETHYIO 3alHCh U3MEHEHHs BO BPEMEHH JaBJICHUSI BHYTPH COCYJa B IPOLECCcE TOPEeHHs. 3a Hauajo
OTCcYeTa BPEMEHH IPHHUMAIOT MOMEHT CpabaThIBaHNS HCTOUHUKA 3a)KUTAHHS.

1.1.7. MaHOMeTpBI [T U3MEPEHHS CTATHYECKOrO AABJICHUS B COCYJIE, THEBMOJIIMHUSX, HCIIAPUTETIC U
ra30BOM CMECHTEIIE C MOTPeITHOCThIO m3Mepenus He Oonee 0,133 klla npu gasnennu go 100 x[la u He
6omnee 0,25 % — npu naBnennn 6omee 100 kI1a.

1.1.8. BakyymHBIif Hacoc, 00eCTIeUMBAIOIINIA OCTATOYHOE AABJICHNE B PEaKIIMOHHOM cocyrie He Oornee
0,266 xlla.

1.1.9. Knamanel ¥ ITHEBMOJIMHUH, BBIAEP)KMBAIOIIUE IaBJICHHE B3pblBA W OOECIICYMBAIOLINE
BO3MOYKHOCTb BaKyyMHUPOBaHUSI COCYZIA.

1.1.10. Ilymer ympaBieHusi, OOECIIEUMBAIONIMN CHHXPOHHM3ALUI0 MOMEHTa 3a)KUTaHMS CMECHU C
perucTpanyneil nporecca paclpoCTpaHeHNUS MIIAMEHHN C MTOMOIIBIO CKOPOCTHOH KHHOKaMepHl.

1.2. IIpoBeneHue ucnbITaHUN

1.2.1. PeakunoHHBIH cocyl MPOBEPSIIOT HA TEPMETHYHOCTh. | €pMETHYHOCTh COCyAa JOJDKHA OBITh
TaKoOH, 4TOOBI MpPU OCTaTOYHOM naBieHMH He Oonee 1 klla m3menenue naeieHus 3a 10 MUH He
npesbicuio 0,133 xIla.

1.2.2. TIpuroTaBnuBaOT B PEAKIIMOHHOM COCYE TOPIOUYI0 CMeCh. JIJIs 4ero BaKyyMHPYIOT COCYI 70
0CTaTOYHOTO JaBjicHus He Oonee 0,266 klla, 3aTeM MOOYEPEHO MONAKOT B HETO KOMIIOHEHTHI CMECH 10
MapIUAIBHBIM JTaBJICHUSAM WIIM Ta30BYI0 CMECh M3 CMECHTEINs, e OHa MPEIBAPUTEIFHO TOBEPIraeTCs
KOHBCKTHBHOMY IIECPEMCIINBAHUIO.

1.2.3 Tlpu HEOOXOOMMOCTH COCYH M MCHApUTEh HATPEBAIOT 0 TEMIIEPaTyphl HCIBITAHUH, U1 9eTo
UCIIONB3YIOT TepMOIIKa( M YCTPOWCTBAa aBTOMAaTHYECKOIO PETYJIMPOBaHHs Temreparypsl. Jlomyckaercs
HarpeBaThb HCXONHYIO CMECh 1O TEeMIlepaTypbl, He NpeBbImaromed 55 % oT Temmeparyps
CaMOBOCIUTAMEHEHHSI.

B peakunoHHOM cocyrie CO3Aat0T TpedyeMoe ISl NCIIBITAaHUK JaBJIeHUE TOPIOYCH CMECH.

1.2.4. 3akpbIBaroT BCe KJIaaHbl YCTAHOBKH U C IMyJbTa YIPABICHUS HHUIIMAPYIOT 3QKUTaHUE CMECH
B cocyge. MoOMEHT cpabaTblBaHMsl 3aXHMTAIOLICTO YCTPOHCTBA W W3MEHEHHE [aBICHHS B COCYIC
3aIMCBHIBAIOTCA  PETUCTPATOPOM AWHAMUYECKOrO JaBieHHsA. lIpm HEoOXOmMMOCTH  HCHOMB3YIOT
CKOPOCTHYIO KHHOKaMepy ISl pETHCTPAIMH ITPOLIecca pacipoCTpaHEHHS INIaMEHH.

1.2.5. VcnibITaHne Ipy 3aJaHHBIX 3HAUCHUSX HA9aIbHOTO JAABICHNUS, TEMIIEPATYPhl U KOHIICHTPAuN
CMECH IIOBTOPSIIOT HE MEHEE TPEX pas.

Kaxxayro sKcneprMEeHTabHYI0 3aBUCHMOCTD M3MEHEHHS JABICHHS BO BPEMEHH 00paOaThIBAroOT B
COOTBETCTBHH C 1. 1.3.

1.2.6. Ilocne kaxxnoro MCOBITAaHUSI PEAKLMOHHBIN COCYA BAKYyMUPYIOT U HPOJIYBAlOT BO3IYyXOM HE
MeHee Tpex pa3. [Ipu Hannuuu KoHIeHcaTa COCy IPOMBIBAIOT.

1.2.7. C nenpio ornpesiesneHusl MaKCHMaJIbHOTO 3HAYCHNSI HOPMAIbHOH CKOPOCTH PacHpOCTPaHEHHUS
IUTaMEHU Ui MCCIEAyeMOro BEIIEeCTBA IpH 3aJaHHBIX 3HAUYEHMSX HAyalbHOTO JaBJICHUS W
TEMIlEpaTypbl  TPOBOAST  HCHBITAHUS CO  CMECSAMM  Das3jIM4YHOTO  COCTaBa, OJIM3KOTO K
CTEXHOMETPHUYECKOMY.

1.2.8. lns ompeneneHus 3HAUCHUH HOPMAJIBHON CKOPOCTU PAcHpOCTPaHEHUs IJIaMEHU 110 CMECH
3aJJaHHOTO COCTaBa B ILIMPOKOM JHAala3oHE NABICHUH M TEMIIEpPaTyp HPOBOISIT CEPUM HCIIBITAHUH,
OTIIMYAIOIINECS HaYaIbHBIM JIaBJICHUEM /W TEMIIEPaTypOi.

1.3. Ornenka pe3ynbTaToB

1.3.1. PacuerHyr0 3aBUCHMMOCTh H3MEHEHMA JAaBIECHUS B COCyle BO BPEMEHH IOIy4aroT
UHTETpupoBaHueM JuddepeHIInaIbHOr0 ypaBHEHUSI MAaTEMaTHIECKOH MOJIEIH TpoIiecca

1 1

I+— -
dn_3m (l-n,m ™ )2/3G‘S
dr ! u (65)

a(nyu - Yu "7 'nu)
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B KOTOpOM



1 1

1 1
T R l(l—nV“ )—1

(66)
n,=1- “
u G ’
1
Ll S 0/ VN N b
b b
G=y,|1+——-= T4, (67)
) %, —1) Yo —1
e T=p/p’ — OTHOCHTENBHOE JABJICHHE;
p — TeKylllee pacueTHOE aBjieHue B cocyne, klla;
pi — HavyaJIbHOE JIaBlIeHue B cocyze, Kl]a;
t — BpeMs, C;
a — Paanyc peakMOHHOTO COocyra, M;
% , ¥ — COOTBETCTBEHHO ITOKa3aTeNIN aanadaT roprodeil CMecH 1 MPOYKTOB TOPEHUS;
mu
N, = —— — OTHOCHUTeJIbHAs Macca TOproYeii CMECH B COCYIE;
m.
1
m, — TeKylllee 3Ha4YeHHe MacChl TOpIoYell CMECH, KT
m; — HavdaJIbHOE 3HAYCHNE MAcChl TOPIOYEi CMeCH, KT;
T, =P, /Pi — OTHOCUTENILHOE MaKCHMaJIbHOE JIaBJICHUE B3PHIBA B COCY/IE;
Pe — MaKCHMAJIBHOE JTaBJICHHE B3pbIBA B COCY/IE IPH HAaYaJIbHOM JaBJieHNH p;, Klla;
S, — TEKyIllee 3HaueHUE HOPMATBHOM CKOPOCTH PACTIPOCTPAHEHHUS TTAMEHH, M-C
Papnyc ruiamen (r) BEIMUCIISIOT 110 hopmyrie
L
—(1— Tu \1/3 (68)
r,=(1-nm a

CpaBHeHI/Ie 3KCH€pHMeHTaﬂLHOﬁ u pacquHoﬁ 3aBHCHMOCTEH HM3MEHEHMS paanycCa MmJIaMEHHU OT
BPEMCHH MOXKCT OBITh KCIIONBE30BAHO JUIA  KOHTPOJIA HNPAaBUIBHOCTU ONPEACICHUA HOpMaJ'H:HOfI

CKOPOCTH.
3aBUCHMOCTh HOPMAJIHHOM CKOPOCTH OT JaBJIEHHS M TEMIIEPATYPhl CMECH TIPHHUMAIOT B BUJIE

Su:Sui(p/pi)n(Tu/Ti)m’ (69)

I S, — HayaJbHas CKOPOCTh pACIpOCTPAaHEHUS IUIaMEHU (TPH HaYalbHBIX MABICHUU WU
TeMmrieparype), m-c’';

T, — Tekylee 3HaYeHUE TemIeparypsl cmecH, K;

T; — HavanbHas TeMIleparypa cMecu B cocyne, K;

n — GapuYecKuil moKaszaresb;

™M — TeMIIepaTypHbIN II0Ka3aTellb.

B npubmmkeHnn aanadaTH4ecKoro CXKaTths CMECH W3MEHEHHE HOPMAIbHON CKOPOCTH C POCTOM
OTHOCHTEITFHOTO JIaBJICHUS OMMCHIBACTCS BRIPAXKCHUEM

s =s, T, (70)

m
rae € = (m + n - — )— TEPMOKMHETUYECKUH ITOKA3aTelb.

u
Bxomamme B pacderHple (OpMyJIbl TapaMeTpel % , %, T. OIPENENSIOT TEePMOIWHAMHYECKUM
pacycToM. HpI/I OTCYTCTBHU PACUYCTHBIX 3HAYCHUH % U T BBIYHACIICHHAA MOI'YT IIPOBOOUTHCA B
MIPUOIIDKEHUH ) = %, a 3HAUCHHE T, MOXET OBITh 3aMMCTBOBAHO M3 SKCIIEPUMEHTAIBHBIX TaHHBIX.
PacuerHas 3aBUCHMOCTSD T((?) OIpeneseTcs AByMsI HEM3BECTHBIMU MapaMeTpaMu — S,; U €.
1.3.2. U3 skcriepuMeHTaIbHOHN 3aIiCH M3MEHEHUS TaBJICHHS BO BpEMEHHU BBHIOUPAIOT HE MEHEE TISATH
3HAUCHUH py (# ), YIOBIETBOPSIOUIUX YCIOBUIO

1,1 pi <pie( ) £0,9p4 (71)

I1e pn — JABJICHUE, COOTBETCTBYIONIEE TOYKE IMepernda KpHBO M3MEHEHHMs JaBICHHs B3pbIBA OT
BpemenH, klla.



HpHMe‘{aHI/IC. Z[.IISI OLCHKHU  COOTBETCTBUA  ODHEPIUU

UCKpbl  YCIOBUSIM MCIBITAHUS  HCIIOJIB3YIOT
9KCIEePUMEHTANBHYIO TOUKY p; (0), COOTBETCTBYIONIYI0O MOMEHTY cpabaThIBaHMS 3a)KUTalomero ycrpoicrsa. [Ipn

OTOM CYHUTAIOT, 4YTO OSHEPrusi HCKPbl COOTBETCTBYCT YCIOBUSAM MCIIbITAHUA, €CJIM pacy€THass 3aBUCUMOCTH
WU3MCHCHUS NaBJICHUs, IOJIyUYCHHAA B PE3YJIbTAaTe ONTUMU3allUK, COBIIAAACT C BKCHepHMeHTaHLHOﬁ, BKJIIO4as TOYKY
pi(0).

1.3.3. OnTuMH3HpyIOT pPACUYETHYIO 3aBHCHMOCTH W3MEHEHHs [JaBlI€HUS BHYTPH COCyda IIO

SKCTIEpPUMEHTANLHOM MyTeM MUHUMU3auK (yHKIMoHana (@)

@(6)=Z[nz(tk>—np<tk,6)] :

(72)
rae @ - — BEKTOpP-CTOJIOCT] HEM3BECTHBIX MMapaMeTPOB;
w, (¢,) = p(t,)/p, —>KCcIepUMEHTAIbHOE OTHOCHTENLHOE JABICHHE B MOMEHT BPEMEHH ff;
1’ (¢, ,®) — pacueTHOE OTHOCHTENBHOE MNABICHME B MOMEHT BPEMEHH f; , IOIy4acMOe
YHCICHHBIM HHTETPHPOBAHHEM ypaBHEHHS (65);
N — 4nCIIo TOYEK IKCIEPUMEHTA, 110 KOTOPBIM MPOU3BOSAT ONTHMHU3ALIHIO.
1.3.3.1. Memoo nenuneiinvix oyenox
B nanHoM mMeTome MUHUME3AIMIO (QyHKITHOHATA (72) TPOU3BOIAT HTEPATUBHO, IPHYEM
0,,=0,+A0, (73)
rae L — HOMep WTeparuu. 3HAaueHHE MONpPaBKH A@ ONpPENeNAloT NpH KakAOH HTEpalud U3
BBIPaKCHUSI
A®=(X"X)'X"Z, (74)
p
. on’ (¢ - 9L)
e X = oo | MaTpHlla pa3sMEPHOCTBIO 2XN;

X " — TpaHCMOHMPOBAHHAS MAaTpUIA X ;

Z = H?ﬁ —n" (.9, )H — BEKTOP-CTOJIOEL] Pa3MEPHOCTHIO N,

(X "X)™" — marpuna, obparnas marpune (X X)) .
TpaHCNOHUPOBAHUE, MEPEMHOMKEHUE M OOpallleHHE MATPHL, OCYIECTBISIOT IO CTaHIApPTHBIM

mpoleaypaM, HMEIOmUMcs B OuOmmorekax moxmporpamMMm  OBM.  HrepanmoHHBIH — mpomecc
MIPEKPAIaeTCsl IPY BHITIOJIIHEHUHN YCIIOBHS

6L+1 - 6L =J 5 (75)
rae

§=10"(0®, +107°).

DIIeMEHTBI MaTpUIibl )_( OIMpeALIIAOTCA YUCICHHBIM UHTCTPUPOBAHUCM YPABHCHU A



dfom)_of  offon 6)
dt\ 00 ) 00 Jn|J0

dmn
=0
C Ha4yaJbHBIMH YCJIIOBUSAMU ﬁ .—o - B ypaBHeHHu (76) cuMBOI f MCIONB30BaH Il 00O3HAUCHUS

IIpaBoi yacTu ypaBHeHUs (65).

B mpornecce BbluMCIEHMH JUIS HAaXOXKIEHHS JIOBEPUTENbHBIX HMHTEpBaJIoB (cM. Qopmyry (81))
HaliICHHBIX TapaMEeTPOB TOy4YaoT HHpOpMaIMOHHYI0 Marpully Pumepa

[=52(X"X), (77)
rae Sz — AUCHCPCUsA SIKCICPUMCHTAJIbHBIX JAHHBIX, BbIYUCISIEMas 110 @OpMyne

_ P(0©)

S? =
N-K’

B KUTOpOﬁ N — aucno OKCIIEPUMEHTAJIbHBIX TOYCK, UCIIOJIb3YCMBIX IIPHU ONITUMHU3alluH,
K=2 — gucno napameTpoB, 110 KOTOPBIM IIPOBOIAT ONTHMH3ALIHIO.
1.3.3.2. Tlo wmeromy /[laBumona—®neruepa—Ilaysna uTepannoOHHBI MPOLECC MHUHUMH3AINU

{yskuronana (72) nposozsr o dopmyiie (73), B kotopoit A® , onpenensior 1o popmyie
A@L =—\H, (@L)gL (6L)” (79)

rac )\‘L — JUIMHa [iara IoucCKa, orpeaciadgeMas OAHOMEPHLIM IMOMCKOM B HallpaBJIICHUHW MHUHYC
H,(0,)g,(0,);

H,— CUMMETPpHUYIHAS MaTPUIla, BBIYUCIIAEMAs 110 YPaBHECHUTIO

H —H 4+ A6L—l A@;_l _H,Ag, Ag, H,
L= g

— , (80)
T T
A®, Ag, Ag, H, Ag,
CTPEMUTCS B KOHILE MTEPALIMOHHOIO MIPOLIECCA K OOPATHOM MATPUIIE YaCTHHIX MPOM3BOAHBIX BTOPOTO
B(®) R IO))
nopsKa = ||==—=——"1| B TouKe MUHUMYMa;
00,00
DD (®)
Z,(®) = ai(?‘g) — rpaauenT QyHKIHMOHANA B Touke ® ; 3HayeHUe
ErC e

N _ _
0D (®) 5 — onP (¢4 ,0) orP (14.,0)
7 = 2 — P RC) ]7’ ,a Rk
20, ~ 2 [ 77 Ctor—mP (1 ©) | LK o

HaxXo4AUTCAd aHAJIOTUYHO 3JICMCHTAM MaTpHUIbL )? METOAAa HEJIMHEHHBIX OIICHOK.

INpekpalleHne HTepaHOHHOTO IPOLECCa IPOHCXOIUT HPU BBIIOTHEHHH YCIOBHS © o1 — [©) L <90,
riae O — 3aJaHHas TOYHOCTh BhIYMCIEHMs. LlenecooOpa3Ho 3aaBarh O HECKOIbKO Ooibiie, yem 107,
rae D—uucno 3Havdamumx nudgp B MpeicTaBiIeHUH C IUIaBaroniel 3amstod B OBM.

B xome mocTpoeHMs HMTEpanIOHHOIO MPOLECCA AHATOTMYHO MHPENbIAYIEMY METOAY HETMHEHHBIX
OLIEHOK NOJTY4aloT HH(pOPMALMOHHYI0 MaTpuily ®umepa 7(®) = B(O).

Jnst 000MX M3JIOKEHHBIX BBIIIE METOAOB JOBEPUTEIBHBI MHTEPBAI 3HAYCHHMH, ONPENEIIEeMbIX B

mnmponecce OonTuMu3alu MmapaMeTpoB, BBIYUCIAIOT IIPU 3aI[aHHOI>i ﬂOBepHTeHLHOﬁ BCPOATHOCTH Ol B
COOTBETCTBHU C YCIIOBUCM



|-=Bep ————

u3 popmyIbI

0,5
b

A®, =+ KF (K,N—-K)/b

mm (8 1 )
rae m=1, 2 (uHmekc 1 COOTBETCTBYET MapaMeTpy S. , HHACKC 2 — mapameTpy €);

bym — m-# AMArOHAJIBHBIN 2IeMEHT NH(OpMaMOHHOH MaTpulsl Duiepa;

Fy (K, N—K) — TaOynmupoBaHHbIe 3HaUeHHs Kputepus Duiiepa.

J1nst SKCIIepUMEHTa C MOPSIKOBBIM HOMEPOM / TTOTy4atoT

@1 . @lf@} ; (82)

7
S2ei

e ® = ‘ W

—BEKTOP-CTOJI0EI] HEM3BECTHBIX ITAPaMETPOB;
A

@] - Cpe/Hee 3HaueHHe I [-T0 SKCIIEpUMEHTa,;
A@l — JIOBEPUTENIbHBIN UHTEPBAJL.

IIpumeuyanue. MeTox NIPHMEHUM B YCIOBHSIX HpEeHEOpekKeHHs KOHBeKIMeil. KOHTponb NpaBUIBHOCTH
OIIpe/ieNICHNs] HOPMAJIBHOW CKOPOCTH PacCHpOCTPAHEHHs IUIAMEHH METOOM ONTHMH3ALHU OCYIIECTBILIIOT IO
yenoButo Fr > 0,11, B koropom yncio Opyna

Fr=——, (83)

[7ie Sy — BHAMMas CKOPOCTh IUIAMEHH, M*C;
£ — YCKOPEHHE CUIIbI TSHKECTH, M-
d — nuamerp cocyna, M.

1.3.4. OOpabarbiBalOT B COOTBETCTBMM C M. 1.3.3 CepuI0 SKCIEpUMEHTAIBHBIX 3aBHCUMOCTEN
W3MEHEHUs] JIaBIICHWS, KOTOpPbIE TIOJMy4eHbl MpPU OJHUX W TeX ke ycioBusx. OIlEHHBAIOT
SKCIEPUMEHTAIILHOE (G, ) M pacueTHoe (G,) CpelHee KBaJApaTHMYECKOE OTKJIOHEHHWE W TOIydaroT s
KOHKPETHBIX YCJIOBHH 3KCIIEPUMEHTA MCKOMOE 3HAYeHME HEM3BECTHBIX MapaMeTpoB (@ °) Mo cepun
IKCIIEPHUMEHTOB

A

0 =<0>1(5,+7,) (84

A

rae % @ ; — cpezHee 3HauYeHHUE 110 cepuu L sKcIepuMeHToB, onpezaernseMoe o popmyie

CoL
<®>=EZ®1, (85)
L1=l



i

0,5

L J—
G, = ;(A@l)Z/(L—l) . (87)

KouTponb npaBUABHOCTH KCHONB30BAaHUS JAHHOTO METOJA OCYLIECTBISIIOT IO YCIOBHIO PAaBEHCTBA
HOPMAJIBHOW CKOPOCTH PACIpPOCTPAHEHUS TUIAMEHH B CTEXHOMETPHYECKON H30MPOITaHOIO-BO3IYIIIHON
CMECH B CTaHJAPTHBIX yCIoBHsaX 3HaueHuu (0,29+0,02) m-c™.

CxomuMocTh MeToJa MpHU JAOBEPUTENbHOM BeposTHOCTH 95 % He pomxHa mnpesbimate 10 %.
Bocnpon3BoauMocTs MeTOsIa TP JOBEPUTENBLHOM BEpOSTHOCTH 95 % He nomkHa mpeBbimars 20 %.

1.3.,5. JIngd XaxAodl cepud WCOBITAaHWH, OTIMYAIONICHCS HaYadbHBIM JIaBICHHEM W/WIA

Sui

TEMIIEPATYpPOii, ONPEENAIOT 3HaueHuss ®@° = B cooTBeTcTBUU ¢ Tml. 1.3.2—1.3.4 u u3meHeHue
HOPMAJIBHOM CKOPOCTH B Tporiecce ropeHus mo gopmyre (70) Temmepatypa roprodeii cMecu B mporiecce
TOPCHUS U3MEHSETCS TI0 3aKOHY

Pu—l

T =Tn™ (88)

HUcnons3ys popmyist (70) u (88), Ha rpaduke s, (p) cTposT cepuio nzorepMm. Hampumep, mepryro
morepmy (7,=T;), Tpu YCIOBHH paBEHCTBA HAYaJbHONH TEMIIEpAaTyphl CMECH BO BCEX CEPHAX
HCTIBITAHUH, CTPOSAT MO TOUKaM s°,; (p;), TAe pa3nuyHble HadaJIbHbIC NABICHUS p; — 3a/aHbl, a S, —
oTIpeneseHbl METOIOM ONTHUMU3AIiH. [JIsT mocTpoeHus clenyromux n3orepM (7, =const) mo dopmyie
(88) ompemensioT OTHOCHTENFHOE JaBlICHWE T M JaBJICHUE p=Tp;, MpPHU KOTOPOM TeMIIepaTypa roproueit
CMECH paBHa BbIOPAaHHOMY 3HAUEHHIO [, B CEpUHM HCIBITAHMH C pa3IMIHBIMH HadaJbHBIMU
nasneanaMu. Ompenenus u3 Gopmyns! (88) 3HaueHue T, HaxomAT 1o (opmyne (70) cooTBeTCTBYIONIEE
3HAYEHHE HOPMAJIBHOM CKOPOCTH S, JUISl K&KIIOW CEpUM UCIIBITAHUM, T. €. IPU OAUHAKOBOM TemIeparype
Tu 1 pas3IMYHbIX JaBJICHUIAX p.

1.3.6. YcrmoBus U pe3yibTaThl HCIIBITAHHN PETUCTPHPYIOT B TPOTOKOJE, (popMa KOTOPOTO IpHBEICHA
B MPWJIOKEHHH 1.

1.4. TpeboBaHus O€30MACHOCTH

PeaknnoHHBIN cOCyll CllelyeT yCTaHaBIMBaTh B OTACIBFHOM CIIEIMAIFHOM MOMEIICHUH C BBITSDKHON
BeHTWIIsIMEH. [loATOTOBKY M TpoBeAeHHE OSKCHEepUMEHTa IpH JAaBICHWH Oorblie aTMoc(hepHOro
OCYIIECTBILIIOT JANCTAaHIMOHHO. Pabouee MecTo omeparopa OMKHO YHOBIETBOPSITH TPEeOOBAHHAM
anekrpodesornacHoctTy o I'OCT 12.1.019 u canurapHo-ruruenndeckuM tpedosanmsim mo ['OCT
12.1.005.

2. Merox HAYaJbLHOIO0 Y4YacTKa, NPUMEHSIEMbIH JUIA ONpefeJIeHHs OJUHOYHBIX 3HAYCHHI
HOPMAJILHOI CKOPOCTH PACHPOCTPAHEHHUS MJIaMeHH

2.1. Annaparypa

OnucaHye yCTaHOBKY MpHUBeNeHO B 1. 1.1.

2.2. IlpoBeieHNE UCTIBITAHUN

Hcnpitanus npoBomdT cornacHo 1. 1.2. JInst perucrpaunuy mporecca pacipoCTpaHeHUs IIIaMEHU
MIPUMEHSIOT CKOPOCTHYIO KHHOKamepy. B ommume or TpeOoBanms m. 1.2.5 sKcnepuMeHTalbHas
3aBUCHMOCTb U3MEHEHUsI JaBIICHNs] BHYTPHU COCY/Ia BO BpEMEHH He MOIeXUT oopadorke rmo 1. 1.3.

2.3. OueHka pe3yIsTaToB

2.3.1. Tlo xuHOrpamMMe pacHpOCTpaHEHHs IUIAMEHH Ha Ha4yaJIbHOM YdacTke (J10 % panmyca

cocynma), MO yIIy HAKJIOHA NPSIMO, BBIPaXAIOIIEH 3aBUCHMOCTh pajguyca IUIAMEHH OT BpPEMEHH,
OIIPENENIAIOT 3HAYCHNE BUIMMOM CKOPOCTH PacpOCTPaHEHHs IUIAMEHH ;.

2.3.2. 3navyeHne kod(¢uuneHra pacmmpeHHs poAyKToB ropeHus (E;) ompenenstor Jmbo
pacyeTHBIM IIyTeM TI0 popMyITe



_ TbiMi

= , 89
ST, (89)
J'II/I60 T10 SKCIICPUMCHTAJIbHBIM JaHHBIM U3 COOTHOIICHUA
E:=0.85p./pi, (90)

rae Ty, T; u My, Mi — COOTBETCTBEHHO TEMIIEpPATypa U MOJIEKYJLIPDHAs Macca NPOAYKTOB FOPEHUs
cpasy HOCIEe 3a)KUTaHKs] U Ha4aJbHOW TOproYel CMECH.

2.3.3. HopMaibpHYIO0 CKOPOCTh pacipoCTpaHeHUs TJIAMEHH MPH HAYalbHBIX 3HAYEHUSAX JaBJICHUS U
TEMITEpaTypbl B COCYZIE BBIYUCIISIOT 110 (hopMyIie

S,,i:SS/Ei. (91)
2.3.4. CxonuMocCTh METOIa PU JOBEPUTENBHON BEPOITHOCTU 95 % He nommxHa npespiath 10 %.

2.3.5. Bocnipon3BOMOCTh METOZIA TIPH TOBEPUTENBHOM BEPOSITHOCTH 95 % HE HOIDKHA MPEBBIIATH
20 %.



IIPUJIOKEHUE 8
Pexomenoyemoe

METO/J 3KCIIEPUMEHTAJIbHOI'O ONPEJAEJIEHUSI MAKCUMAJIBHOI'O
JAABJIEHUS B3PbIBA 1 MAKCUMAJIBHOU CKOPOCTH HAPACTAHUSI TIABJIEHUSI
B3PBbIBA I'A30- U ITAPOBO3YIIHbBIX CMECEHA

1. Annaparypa

Omnucanne yCTaHOBKH ITpHUBEAEHO B 1. 1.1 mpunoxkenus 7.

2. ITpoBeneHue uCNBITAHUM

UcnpiTanns mpoBOmAT corylacHO 1. 1.2 mpuiiokeHHst 7. DKCHEPUMEHTAIBHYIO 3aBHCHMOCTD
W3MEHEHUsI JaBIICHAS BO BPEMEHHU 00pabaThIBalOT B COOTBETCTBHH C TI. 3.

3. OueHka pe3y’abTaTOB

3.1. 3a MakcHMalbHOE MABIECHUE B3PbIBA MCCIENAYEMOH Ta30o- M MApOBO3AYIIHOH CMECH HpHU
M3BECTHHIX 3HAYEHUSAX HAYAIBHOTO JaBICHUS M TEMIICpaTyphl NMPWHUMAIOT HawOojbInee IaBJCHUE
B3pBIBa, NOIy4EHHOE B MIPOLIECCE UCTIBITAHUI MTPH PA3IMYHBIX KOHIIEHTPALMSIX TOPIOYETrO B CMECH,

3.2. 3a MakcHMallbHYI0 CKOPOCTh HapacTaHWs [aBJICHHS NPUHUMAIOT HanOOJbIIee 3HAYCHUC
TaHreHCa YIVIa HaKJIOHA KacaTeJbHOW K SKCIHEPUMEHTAJIbHOW 3aBUCHUMOCTH ‘‘NaBlIeHHUE—BpeMs’,
MIOJTYYCHHOE B MPOIIECCe UCIBITAHUHN MPH Pa3IMIHbIX KOHIICHTPAIIUSIX TOPIOYETO B CMECH.

3.3. YcnoBust M pe3yibTaThl UCIBITAHUH PErUCTPUPYIOT B IPOTOKONE, (hopMa KOTOPOTO IPHBE/IEHA B
IpUIOKEHNH 1.



TIPUJIOJKEHHUE 9
Obsizamenvroe

OIINCAHUE CTAHIAPTHOT' O OBPA3LA K METOAY OIIPEAEJTEHUSA
KO3®PUIMNEHTA IbIMOOBPA3OBAHUA

[IpoBepky pexUMOB pPabOThl YCTaHOBKH, MpPUMEHSEMOW Juis ompezneneHus koddduimenra
IBIMOOOPA30BaHMs, OCYIIECTBIIIOT C TOMOIIBIO CTaHAAPTHOTO obOpasma, (depT. 24), BKIIOYAIOIIETo B
ce0s JIOJIOUKY M3 JIMCTOBOM HEpiKaBEIOIIeH CTanyu TOMIMHOM 1 MM, B IEHTpe KOTOpOW 3aKperuieHa
MIINHAPAYECKas eMKOCTh BHYTPEHHAM THAMETPOM |5 MM, BBICOTOI 8 MM ¥ TONIIMHON CTEHKH 2 MM.
EMKoOCTh HamojHeHa cMecblo AuOyTmiITanaTa W AWCHEPCHOTO KBAPIEBOTO IecKa (pa3MOJIOTOro
KBapIIEBOTO CTEKJIIA).

[lepen mpuroroBiIeHHEM CTaHAAPTHOTO OOpaslia JIOAOYKY MPOKAIMBAIOT IpPH Temreparype 750—
800°C ne menee 5 muH. Ilocne oxJyaxaeHust JIONOUKH OO KOMHATHOW TEMIIEpaTypbl €€ OYMIIAIOT OT
CakM M TPOMBIBAIOT crUpTOM. C TMOMOIIBIO JO3MPYIOLIEr0 YCTPOHCTBA (HAPHMEp, MEAWUIMHCKOTO
IINIPUIA) B YHCTYIO CYXYIO IMJIMHAPHYECKYIO EMKOCTh JIOZOYKH HaJMBAIOT OIPE/eJICHHOE KOIMYECTBO
muOyrmndramata a 3areM Tyga ke Hackmaror (10,0£0,1) r xBapreBoro mecka. KomadecTBo
muoyrundranara g pexxuma Tiaenus (0,10+0,01) 1, s pexxuma ropenust — (0,20+0,01) r

F“— ~——
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/

1 — necok; 2 — KUJKOCTh; 3 — JIOA0UKA; 4 — IMIMHAPUYECKas EMKOCTh

Yepr. 24

IIPUJIOJKEHHUE 10
Obsizamenvroe



OIIMCAHUE MAKETA CTAHIAPTHOI'O OBPA3LA K METOAY OIIPEAEJEHUS
NHAEKCA PACITPOCTPAHEHUSA IINTAMEHH

[IpoBepky pabOTBl YCTAaHOBKH, INPHUMEHSEMOH JUIS ONpENeIeHHs WHJAEKCa paclpOCTpaHEeHHs
IUTAMEHH, OCYIIECTBIIIIOT C IIOMOINBI0 MakeTa CTaHAapTHOro obpasma (depT. 25), COCTOSIIEro w3
IUTACTHHBI HETOpIouero marepuana — acbocunura pasmepamu (320x140) mm u TommuHOH 20 MM,
wiotHocTEI0 800 Kr-m->. B miacTuHy Ha pacctosuuu 30 MM IpPyr OT Apyra BMOHTHPOBAHBEI €MKOCTH,
CHa6)KeHHI)IC MICJIEBBIMU OTBEPCTHUAMU B ONPEACIICHHBIX TOYKAX IMOBEPXHOCTH. B emxocTu ¢ IIOMOIIBIO
IIIIPHUIA 3aIMBAIOT XUMHYIECKH YUCTHIM AuoTaHonaMuH. B emxoctn Ne 1—7 samBaror (2,0+0,1) cv’, B
emkoctu Ne 8, 9 — (5,0£0,2) cm’. Tlepen 3anpaBKoii MaKeTa CTaHIAPTHOTO 00Pa3Ia ¢ ero HOBEPXHOCTH
YHAISIOT CaXky W 00pasell MpOKaIHBalOT B TepMoInkady B Tedenue 1 1 mpu remneparype (200+£20) °C.

1 — xoprmyc; 2 — eMKOCTH .JUIsSl TOpPIoYeH KHKOCTH, TIPOHYMEPOBaHHBIE CBEPXY BHU3;
3 — roproyasi, XHIKOCTb

Yepr. 25

ITPUJIO’KEHUE 11

Pexomendyemoe



METO/J PACHETA MAKCUMAJIBHOT'O JABJIEHUSI B3PBIBA
I'A30- 1 TAPOBO3YIIHBIX CMECEU

MeTton pacuera MaKCHMAJIbLHOTO J/JAaBJIEHUsI B3pbIBa ra30- M MapOBO3AYILIHBIX cMmeceii
pacnpocTpaHsieTcsi Ha BellecTBa, cocrosiuue u3 aromos C, H, O, N, S, F, CI, Br, P, Si.

1. MakcumanbHOE JaBIECHUE B3PHIBA Pyae 0€3 yU€Ta CTENEHH AMCCOIHALNH IPOTYKTOB TOPCHUS B
kIla BBIYUCISIOT 11O (hopMyITe

— pHTaﬂ (V)Z My
Praxe = T >
H m H
I7le p» — HadaIbHOE JABJICHUE, IPH KOTOPOM HAXOIUTCS MCXOIHAS CMECh, KI1a;

Tax (V) — agmabaTtndeckasi TeMIieparypa TOpeHHsI CTEXHOMETPHUYECKONH CMECH TOPIOYETO C BO3IYXOM
IPU TTIOCTOSTHHOM 00beMe, K;

92)

E /M ; — CyMMa 4HCIIa MOJICH KOHCUHBIX IPOXYKTOB FOPCHHS;
T, — Temmepatypa ucxomHoi cmecu. K;
E m;, — cyMMa 4YuCIIa MOJIeH ra3000pa3HbIX HCXOMHBIX BEIICCTB.

2. Ecmm gma  roprodero BemiecTBA HEW3BECTHA anuabaThdeckas TemIleparypa TOpEeHHs
CTEXHOMETPHUYESCKON CMECH, TO €€ BBIYKMCIISIOT 10 (hopMyIie

Y m,(H -RT)=Y m, (H,-RT"), (93)
rne H [ — aGconroTHas SHTAILINS TOproYero, kJk-Moub . Berurcnsor o gpopmyiie

H; =AH, +m.H

é(rpa(bm‘) + 075(mHHI:12 + m0H62 +

. : . . . 4
+myHy +myHy )+mgHg +mgHg +m,H,

AH ; — crangapTHas Temiota o0pa3oBaHus TOPIOYETO BelecTsa, KK Mois™';

H ,H, ,Hg,, ,Hy, ,Hg,Hg, H, — abcomorHas SHTaIbIMs POCTHIX BELIECTB U POYKTOB
WX TOPEHHsI, 3HAUYCHUS KOTOPHIX PUBENCeHEI B Tabn. 30— 32;

H x, — abcomoTHas >HTanbIus Tajorena, kJk-Moms'. Ecim B MoseKyle ropiodero BerecTsa

HECKOJIBKO rajoreHoB, TO BBIP@KEHHE my H , 3AMEHSIOT Ha (

o

mFHFz +mC1HC12 +mBrHBr2 +mJHJ2 )

R — yHuMBepcanbHas ra3osas noctrosauast, Jx-moms ' -K;

T°, T' — COOTBETCTBEHHO HayaJlbHas TeMIIEpaTypa HCXONHOM TOpIoYed CMEecH U TeMmIepaTypa
ropenus, K;

H ; — aGcomoTHbIe SHTATBIINK NPOIYKTOB TOPEHHSI, 3HAYCHUS KOTOPBIX TPHBEACHBI B TaOL. 31 u
32.

3agaya BBIMMCICHMS aJua0aTHYecKOM TeMIIepaTypbl TOPEHHUsI CBOIMTCS K HAaXOXICHUIO TaKoH
Temreparypsl (17), Ipu KOTOpOH HaOIfoaeTcsi paBeHCTBO BHYTPEHHNUX YHEPIHH MCXOMHBIX BEIIECTB U
MIPOTYKTOB UX TOPEHHUSI.

Tabmuia 30
BemectBo A6comortnas saTanbnus mpu 298,1 K, kIx-mons’!
Br, (kuakocTp) —21,159
C (ra3) 1108,235
H,O (xunxocTs) —34,071
P (TB., OemnbIit) 719,625
S (pom0.) 298,460




S, (ras) 725,954
Si 906,514

3. 3nauenue Z m;  Ge3 ydera CTCNCHH JMCCOLMALMH IPOXYKTOB TOPEHHMs BBIYUCIAIOT II0
topmyre

ijK =3,84B + m. + mg + my +0,5(my; +my —my ) +0,25m,, | (95)

TJIe M, Ms, Mx, My, M, Np— YACIIO0 ATOMOB YIJIEPOJIa, CePbl, TANON]Ia, BOIOPO/IA, a30Ta, Gocopa B

MOJIEKYJIe TOPIOYETO BEIIECTBaA.
3HaveHne E M, BBYHUCISIOT IO GOpMyIe

) m, =1+43848, (96)

e p — crexuoMeTpruecKuii Ko3(QPUIMEHT KUCIOPOA, BRIYHUCIsIeMbIi 10 hopmyie (36).
OTHOCHTENbHAS CPEIHSS KBaapaTUYeCKas MOrPEIIHOCTh pacuera mo ¢gopmyne (92) cocrasmsier 30
%.



Ta6muna 31

T, K AGCONIOTHBIE SHTAJBIMK OPOCTBIX BEIIECTB U NPOIYKTOB UX ropeHust, KJ[x -Moib”
Bosayx CO, Co 0, O H,O OH H, H N, NO Ar C (rpagur)
0 0 0 279,07 0 246,55 0 158,04 238,94 335,17 0 89,78 0 393,21
298,15 8,66 9,35 287,74 8,67 253,27 9,91 166,86 247,39 341,36 8,67 98,95 6,19 394,19
400 11,64 13,36 290,71 11,69 255,48 13,36 169,88 250,37 343,47 11,64 101,99 8,30 395,21
600 17,62 22,25 296,67 17,91 259,73 20,41 175,78 256,22 347,63 17,56 108,09 12,46 398,14
800 23,86 32,14 302,90 24,49 263,93 27,93 181,72 262,11 351,79 23,71 114,48 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 125,41 193,61 403,60 130,98 322,39 172,47 279,04 358,44 409,93 123,61 | 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
Tabmuma 32
T K AGCONIOTHBIE SHTAIBIIMH HPOCTHIX BEMIECTB M MPOAYKTOB HX TOPEHHS, KK -MOb




HF CF4 Fz F HCI Clz Cl HBr Brz Br P4010 P (ra3) SOz SIOZ
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 | 23506 | 38,96 | 12,71 | 12785 | 79,53 | 13,43 | 10325 | 51,69 | 10389 | 78,86 | 11,97
600 17,40 110,70 317,11 239,48 44,83 19,92 132,38 85,42 20,84 107,41 102,52 1043,1 88,15 23,85
800 23,28 128,93 324,29 243,80 50,82 27,30 136,92 91,52 28,33 111,59 159,64 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 | 4991 | 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 66,30 133,45 474,42 1068,0 154,31 | 111,29
2000 61,45 251,56 370,35 269,10 90,99 72,93 163,06 132,48 73,98 137,98 539,42 1072,3 165,95 | 126,59
2200 68,27 272,46 378,05 273,27 98,08 80,62 167,32 139,64 81,61 142,52 604,11 1076,49 | 177,55 | 154,34
2400 75,26 293,67 386,25 277,45 105,34 88,43 171,56 147,00 89,37 147,08 669,52 1080,81 | 189,27 | 174,42
2600 82,32 314,95 394,55 281,62 112,67 96,30 175,78 154,45 97,16 151,63 735,08 1085,23 | 201,21 | 194,50
2800 89,48 336,25 402,92 285,79 120,09 104,21 180,01 161,74 | 105,02 156,16 800,76 1089,75 | 213,16 | 214,59
3000 96,74 357,59 411,38 289,96 127,64 112,21 184,22 169,49 | 112,96 160,71 866,57 1094,38 | 225,15 | 234,67
3200 104,04 378,99 419,91 294,12 135,06 120,26 188,42 177,08 | 121,00 165,23 932,45 1099,14 | 237,24 | 254,75
3400 111,40 400,39 428,44 298,28 142,62 128,37 192,62 184,75 129,16 169,74 998,40 1104,04 | 249,36 | 274,83
3600 118,84 421,81 436,93 302,44 150,24 136,59 196,82 192,44 | 137,44 174,23 1064,38 | 1109,06 | 261,59 | 294,92
3800 126,33 445,00 445,46 306,61 157,90 144,81 201,01 200,20 | 145,88 178,71 1130,42 | 1114,21 | 273,89 | 315,00
4000 133,85 464,73 453,91 310,77 165,60 153,14 205,20 207,99 | 154,46 183,17 1196,50 | 1119,50 | 286,20 [ 335,00



TIPUJIOKEHHE 12
Pexomenoyemoe

METO/Ibl PACYETA CKOPOCTHU HAPACTAHUSI JABJIEHUSI
B3PBIBA I'A30- U ITAPOBO3YIIHBIX CMECEHN

1. Metop 3akitodaeTcs B ONPENSICHUH BEPXHUX TPAHUI] 11 MAKCHMAJIbHONW M CPEIHEH CKOPOCTH
HapacTaHUs JABICHUS B3PbIBA Ta30- M MAPOBO3IYIUHBIX cMecell B c(HEepHUECKOM PEAKIIMOHHOM COCYIe
MOCTOSHHOTO 00BEMA.

BepxHIOK TPaHUIy i MaKCUMaJIbHOM CKOPOCTH HapacTaHus naBieHus B Klla-c' BBIYMCISIOT 1O
bopmyme

(dp/dv),, =(3p,S,/a)m, —Dm, ™™ 97)

TAC p; — Ha4YaJIbHOC JaBJICHUC, KHa,
Sui — HOpMaJIbHAA CKOPOCTH pAaCpPOCTPAHCHUA IIJIAMCHU IIPU HAYAJIbHBIX JABJICHHUU U TEMIICPATYpPE,
-1

MC ]

a — paanyc cheprIecKoro peakHoHHOTO COCyria, M;

T, = —> — Ge3pa3MepHOe MaKCHMMAJIbHOE JaBJICHHE B3PHIBA;
p;

P. — MaKCHMalbHOE a0CONIOTHOE JaBlICHHE B3pbIBa, Klla;

Y. — TIOKa3aresb aanadaThl ISl HCCIIEoyeMOH CMECH;

€ — TEepPMOKMHETHYECKHH TIIOKa3aTelb CTENEHH B 3aBHCUMOCTH HOPMAJbHOW CKOPOCTH
paclpocTpaHEHUsl IIaMEHHM OT JaBleHHs U Temmeparypbl. Eciu 3HaueHHMe € HEHU3BECTHO, €ro
IIPUHUMAIOT paBHEIM 0,4.

BepxHIOI0 TpaHuIly Iuis CpeHel CKOPOCTH HapacTaHus JaBieHus B KIla-¢' BeuucsioT o Gopmysie

d_p _3piSui(ne_1)nle/yu+ﬁ (98)
dr ). af(m, y.e

me f(m,, v,,€E)— OGyHKuua OT mapameTpoB T, V,, €, 3HAYEHHS KOTOPOH HAXOmAT C
MIOMOIIIBI0 HOMOTpaMM, NMPHUBEACHHBIX Ha uepT. 26 u 27.
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3uageHuss T, U Y, HaXOOAT TEPMOAWHAMHYECKHM pacdeTOM WIH, B CIIy4ae HEBO3MOXXHOCTHU

pacuera, IpUHUMAIOT paBHBIMU COOTBETCTBEHHO 9,0 u 1,4.

OTtHOcHTENBHAA CpemHss KBaJpaTWdeckas MOTPEeITHOCTh pacuera mo ¢opmynam (97) u (98) =e
npesbimaet 20 %.

2. MakcuManbHYyIO0 CKOPOCTh HapacTaHWS JABJICHMS B3pbHIBA Ta30- M MapOBO3AYIIHBIX CMECEH UL
BemiecTs, cocrosmux u3 atomMoB C, H, O, N, S, F, CI, Berancsiror mo popmyre

dp _ 84p1Su
dr 8

M

, (99)

e V' — 00beM PeaKIOHHOTO COCyIa, M>.
OtHoOcHTENbHAST CPEHSIS KBaJpaTHUecKas MOrpelHocTh pacyera mo dopmyne (99) He npeBbliaeT
30 %.



TIPUJIO)KEHUE 13
Pexomenoyemoe

METO/J 3KCHEPUMEHTAJIBHOI'O OITPEJAEJIEHUSA YCJIOBUHU TEIIJIOBOT' O
CAMOBO3I'OPAHUSA TBEPIBIX BEIIIECTB 1 MATEPHUAJIOB

1. Annaparypa

ArnmapaTypa 11 OIpesieNieHHs] YCIOBHH TEIUIOBOTO CAMOBO3TOPAHHSI BKIIIOYAET B ce0sl CIIEMYIOIIIE
SIIEMEHTHI.

1.1. TepMocTaT BMECTHMOCTBIO paboueii Kamephl He MeHee 40 AM® C TEpPMOPETYISTOPOM,
MTO3BOJISIOIIAM TOIEP KUBATh MOCTOSIHHYIO Temneparypy oT 60 mo 250 °C ¢ morpemHocThiO He 6oree 3
°C.

1.2. Kop3nHOYKH W3 KOPPO3MOHHOCTOHMKOTO MeTajula KyOMYeCKOW WM IMMIMHAPHYECKOH (POpMBI
BeicoToit 35, 50, 70; 100, 140 u 200 MM (mo 10 mT. Kaxmoro pasMepa) ¢ KpbImKamu. [mamerp
ITHHAPHYECKOM KOP3MHOYKM JODKEH OBITh paBeH €€ BhICOTE. TONIMHA CTEHKH KOP3MHOYKH —
(1,0£0,1) mm.

1.3. TepmonnexTprueckue npeodpazoBaTenu (He MeHee 3) MakCHMaJbHBIM IMAMETPOM pabodero
cras He 6onee 0,8 MM.

2. IToaroroBKa K HCNBLITAHUIO

2.1. TIpoBozmsT TaprMpOBOYHOE HCIBITAHWE C LEJIbI0 ONPEACNICHUs MONpaBKu (Af;) K IOKa3aHHAM
TEPMOAIICKTPHUECKIX TpeoOpasoBateneid 2 u 3. g 3TOro B TEpMOCTAT, HATPETHIH JO 3aMaHHOU
TEMIIepaTypbl, MOMEIIAIOT KOP3MHOYKY C HErOpIOYMM BEIIECTBOM (HAIpUMEp, NPOKAICHHBIM MECKOM).
VYcranaBnMBaOT TEPMOdJIEKTpHUYECKUE MpeodpaszoBarenn (depT. 28) TakuM 00pa3oM, 4ToObI padoumii
Craif OTHOTO TEPMOAJIEKTPUIECKOro IIpeoOpazoBaTelisi KOHTAaKTUPOBAJI ¢ 00pa3IoM M pacloiaraics B ero
LIEHTPE, BTOPOTO — CONPHUKACAJICS C BHEHIHEH CTOPOHOH KOP3WHOYKH, TPEThET0 — HAXONMJICA Ha
paccrosiauu (30£1) MM OT CTEHKM KOP3WHOYKH. Paboune crmam BCEX TPEX TEPMOAICKTPHUSCKHIX
npeobpa3oBaresell JODKHBI pacHojiararbCsi Ha OJHOM TOPU30HTAIBHOM YPOBHE, COOTBETCTBYIOIIEM
CpelHeN JIMHUY TEpMOCTaTa.

—
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30 . -

1, 2, 3 — paboure crian TepMORJIEKTPpUIECKIX TIpeoOpa3oBareneit

Yepr. 28

KOp3I/IHOqu C HCETOPIOYMM  BCIHICCTBOM  BBIJACPKHUBAIOT B  TECPMOCTATEC OO0 YCTAHOBJICHUA
CTAIlMOHAPHOTO PEXHMa, MPU KOTOPOM ITOKa3aHHWs BCEX TEPMOINICKTPHUUYECKUX HpeobpasoBaTesici B
TeyeHne 10 MUH OCTarOTCs HEM3MEHHBIMH MM KONEOMIOTCS C MOCTOSHHOW aMIUIUTYIOH OKOJIO CPEAHMX
TEeMIepaTyp t;, t2, t;. IlonpaBky Af; BEIMUCISIOT IO GopMmyIIe

At, = 0,5 (tz+ t3) -h (100)

2.2. OOpasupl Iuisl HCHBITAHHSA IOJDKHBI XapaKTepH30BaTh CpPEOHHE CBOMCTBAa HCCIELYEMOro
BemecTBa (Martepmana), llpM WCOBITAHWKM JIHCTOBOTO Marepualla ero HaOWpalT B  CTOIKY,



COOTBETCTBYIOIIYI0 BHYTPEHHHMM pa3MepaM KOp3WHOUKH. B o0paslax MOHONMTHBIX MarepHajioB
IIPEeABAapUTENIFHO  BBICBEPIMBAIOT 10 ILEHTpa oTBepctue auamerpoM  (7,0+0,5) ™M  mid
TEPMOIJIEKTPHYECKOTr0 ITpeodpa3oBareds.

3. ITpoBeneHue ucnbITAHUI

3.1. 3anonHAIOT KOP3MHOUKY HCCIEAyeMbIM 00pa3ioM. YCTaHaBJIMBAIOT TEPMOIJIEKTPUUECKUE
mpeoOpa3oBaTesi B COOTBETCTBHH C 1. 2.1. KOp3MHOUKY 3aKphIBalOT KPBIIIKOH M IIOMEIIAIOT €€ B LIEHTP
TEepMOCTaTa, HarpeToro JI0 3aJJaHHOM TeMIlepaTypsl UcnibITaHus (Harpumep, 200 °C).

3a  Temmeparypy = HWCHBITaHWS  TPUHUMAIOT  CpefHee  apu(METHYecKoe  ITOKa3aHWH
TEPMOIEKTPHUECKIX Mpeodpa3oBaTenel 2 U 3 3a BEIYETOM MOMPABKH Af;.

3.2. OOpazenm BBLACPKUBAIOT B TEPMOCTaTe IO CAaMOBO3TOpaHHWA WA (IIPH OTCYTCTBHH
CaMOBO3TOpaHus1) B TEUCHUE BPEMEHH, YKa3aHHOTO B Tabi. 33.

Ta6muia 33
BpicoTa KOP3MHOUKH, MM ITpOIOKUTEIbHOCTD UCTIBITAHUS] HA CAMOBO3TOpaHKE, 4

35 6

50 12
70 24
100 48
140 96
200 192

3a caMOBO3ropaHHe€ NPUHMMAIOT IOBBIIIEHHE TeMIepaTypbl oOpasna (10 [OKa3aHMsAM
TEPMOAJICKTPHUECKOTO Mpeodpasorareis 1) g0 (450+50) °C.

3.3. Ecnu mpu mnepBoM HCHBITAHUM CaMOBO3TOpaHHE HE NPOU3OLLIO B TEUCHHE BPEMEHH,
YKa3aHHOTO B Tabi. 33, To ciienyroliee UCIIBITAaHUE C HOBBIM 00pa3lioM JaHHOTO 00beMa MPOBOJIT MPU
OoubIIIeH TemMIeparype.

3.4. Ecnu mnpu mepBOM HCHBITAaHWU MPOU30LLIO CaMOBO3rOpPaHUE, TO CIEAYIOIIEE HCIIBITAaHHE C
HOBBIM O00paslloM IaHHOTO OOBeMa IPOBOIIT IpH MEHbIIEH Temmeparype (Hampumep, Ha 20 °C
MEHBIIIE).

3.5. VcnoplTaHus TOBTOPSIIOT TIPH PA3NAYHBIX TeMIlepaTypax Cc oOpasmaMu JaHHOTO o0beMa 10
JOCTHMKECHUSI MHUHMMAJIBHOM TEMIIEpaTypbl, IpHU KOTOPOH IPOUCXOAUT CAMOBO3TOpaHuEe, a Ipu
temneparype Ha 10 °C MeHpIle MHHHMANTBHOW camMoOBO3ropaHne He mnpoucxomutr. CpemHee
apuMeTHUecKoe 3HaYCHHE STUX TeMIepaTyp NPHHUMAIOT 3a TeMIlepaTypy CaMOBO3ropaHus o0Opasia
AHHOTO 00BEMa.

AHAaJIOrM4HbIE UCIIBITAHUS POBOJIAT C 00pa3liaMK UCCIIEyeMOro BEIECTBA B KOP3MHOYKAX JIPYTHX
pa3MepoB.

4 OueHka pe3yJbTaTOB

4.1. Ha ocHOBaHMM TIONy4EHHBIX pE3y/IbTAaTOB MCIIBITAHUM CTPOST Tpaduku 3aBUCHMOCTH
norapuMa TemIieparypsl CaMOBO3rOpaHusi OT Jjorapupma yuaeabHOW IMOBEPXHOCTH W Jorapudma
BPEMEHH JI0 CaMOBO3TOpaHus (4epT. 29), KOTOpBIE ONMCHIBAIOTCS YPAaBHEHUSAMH MPSMOI JIMHUH:

lgt.=A,+ nylg S; (101

lg t.= As - nslg T, (102)

e 16 18 20 22 [g$



A
26

’

25
24
23

22

rIe f. — TeMieparypa camoBo3ropanus, °C;

Ay, 1y, Ay, Ny~ KO3GGHUIUEHTHI, ONPEICISIEMBIC [0 ONBITHBIM JaHHBIM;

T — [OPOJODKUTENbHOCTh WCIBITAHHS OT MOMEHTa BBIPDABHMBAHUS TeMmIeparyp. oOpasia
HCCJIE/lyeMOro BEIIeCTBa U TEPMOCTaTa 10 MOMEHTA CaMOBO3TOPAHHUS, U;

S - yuenbHas MOBEPXHOCTH 06pasia, B M~ BerMucIseMas 110 GopMyste

s=£. (103)

e F — TonHas Hapy)KHas IOBEPXHOCTh 00pasia, M2

V - 06beM obpasia, M.

4.2. YcoBus u pe3ynbTaThl HCHBITAHUHA PETHCTPUPYIOT B MPOTOKONE, (popMa KOTOPOro MpUBEACHA B
MIPWIOKEHUH 1.

5. TpeGoBanus 0e30NaCHOCTH

W3-3a  BBIgENEHUS] TOKCHYHBIX IPOIYKTOB TEPMHUYECKOTO Ppa3IOKEHHs TEpMOCTaT —CleyeT
YCTaHaBIMBaTh B OTACITPHOM IIOMEHICHHHM C IPUTOYHO-BBITSDKHON BEHTWIIAIMEH 00ecTeunBaromen
KpaTHOCTh OOMEHa BO3JyXa He MeHee BOChMH. Paboduee MecTo omeparopa IOIDKHO YAOBIETBOPSTH
caHuTapHO-THrHeHuIecKkiM TpedoBarmsaMm o [OCT 12.1.005.



TIPUJIO)KEHUE 14
Pexomenoyemoe

METO/J 9KCIHHEPUMEHTAJIBHOI'O OITPEAEJIEHUSA MHHHMAHBHOﬁ SHEPTUN
3A’KUT'AHHUSA TBUVIEBO3AYIIHBIX CMECEU

1. Annaparypa
VYcraHoBka Uil ompeneNieHnsT MUHIMAIbHON PHEPTUH 3a)KUTAHHS IBUIEBO3IYIIHBIX cMecel (4epT.
30) BkITIOYAET B ceOs CIICAYIOIINE dJIEMEHTBI.
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1 — BuOparop 2 — pacnbuinTeNb: 3 -— ceTKa; 4 — AIEKTPOABI 3aXKUTAHUSL;
5 — perymsrop MeXXaJIeKTPOIHOTO PACCTOSHUS

Yepr. 30

1.1. BuOpocutoBoii pacmbuUIMTE b HAa 0a3e JJICKTPOMArHUTHOIO BHOpaTopa OT BHOPOMACCAaXKHOIO
npubdopa BIIM-3 momuocteio 18 Br, obecneumBaromuii co3maHue NBUICBOrO oOnNaka pa3indHON
KOHIICHTpaIy. VI3MeHEeHHe KOHIEHTPAIlMN TIbUICBO3AYIIHON CMECH JIOCTHTAeTCs peryInpOBKOI
HarpsDKeHUs1 Ha BUOpaTtope pacnbuiutens B quanazone 20—240 B. Pacnbutirens cHaOXeH cUTaMH C
pasmepom staeek 40 u 100 mxm. duamerp cuT nomkeH ObITh 15—20 MM. PaccrosHue Mexmay cHUTOM
pacTbUIUTENS] M TOPU30HTAIBHOW IUIOCKOCTBIO PACIIONIOKEHUS 3JIEKTPOJAOB JOJDKHO PEryIHpPOBATHCS
JUCKPETHO € TIOTPENTHOCTRI0 He Ooee | MM u puHUMATh 3HadeHus 5; 10 mMm.

1.2. DrekTpompl HCKPOBOTO WCTOYHMKA 3aKUTAHUA, MPEACTABIIONINE COOOH CTep)KHH U3
HEpIKaBEIOIIEeH CcTau AuaMeTpoM He Oonee 3 MM, uMHON He MeHee 20 MM. DIEKTPOABI 3aKPETUICHEI
TOPU30HTAIFHO W COOCHO APYT K JApYyry. YTON 3aTOYKH 3JIEKTPOIOB HODKEH OBITh He Oomee 15°,
pacCTOSHHE MEXIy JEKTPOJaMH COCTaBISIET 2—6 MM W PEryiupyercs JUCKPETHO C maroM 1 MM H
morpemHocThio 0,1 MM.

1.3. YcraHoBka J0KHA 00ECIeUMBATH MCKPOBOM paspsj ¢ 3amaceHHOU sueprueit 10°—10" Ik
(mpr  HEOOXOOMMOCTH YKa3aHHbIE MpeNeTbl MOXKHO paclMpuTh). YacToTra CiIeqoBaHWA HCKPOBBIX
pa3psAmoB He JNOoJDKHA mpeBbimarh 2 . B Onmoke ¢opMupoBaHUs MCKPOBOTO paspsia HCHONB3YIOT:
HCTOYHHMK BBICOKOIO HANPSDKEHHS MTOCTOSHHOTO TOKAa C PETYIMpyeMbIM HampspkeHueM oT 5 mo 12 kB;
kunoBonbT™MeTp Tuna C-196; usmepurens L, C, R tuna E7—11; xonnencatops! BakyymHsle Tina KIT 1
—4 nns 3anacaemoit sHepruu oT 0 1o 50 Mk u nononHUTENbHBIE KOHAEHCAaTOpbl THa OI'T-U nns
3anmacaemMoit sHeprun oT 50 mo 100 MJ[k; MHIYKTMBHOCTb B KayeCTBE KOTOPOM MCHOJIB30BaHA
BBICOKOBOJIbTHAsE OOMOTKa aBTOMOOMJIBHOW KaTyllIke 3akuranus tuna b115; BakyyMHbIe BBIKITIOYATEIIN
tuna BB-16/10. MoHTaX BBICOKOBOJIBTHOW LIEMHU JTOJDKEH MPOU3BOAUTHCS BBICOKOBOJIBLTHBIM ITPOBOJIOM
Mmapku [II1OB, a cymmapHas JyinHa NPoBOJA HE JODKHA MPEBBIATE 2 M.

1.4. IlpurogHocTs ycTaHOBKU K pabote mpoBepstoT no jukononuio ('OCT 22226), MuHNMaIbHAs
SHEPIHs 32)KUTaHHsI KOTOPOTO JOJDKHA OBITh paBHOM 15+5)M/Ix.

2. IIpoBeaeHue ucNbITAHUM

2.1. JInst ucnplTaHUi MCTIONB3YIOT MBLT JUCTIEPCHOCTHI0 MeHee 100 MKM.



2.2. PerymipytoT rapaMeTpbl pa3psiTHOrO KOHTypa (€MKOCTh pabodero KOoHJeHcaTopa M HalpsbKeHHe
Ha ero OOKJIaJKaXx) TakuM oOpa3oM, uToObl O0ECleYMBaJIOCh 3aJaHHOE 3HAUCHUE 3alaceHHOW B
KOHJIEHCATOPE SHEPTHHU.

2.3. YcraHaBIMBAIOT B PACHBUIMTENb CHUTO C TaKMM Pa3MepoM sUeeK, NMPH KOTOPOM IOCTHIAETCS
MaKCHUMaIbHBIN Juamnas’oH U3MCHCHUA KOHICHTPAIlUKU MbLUIN. BI/I6pOCI/ITOB])IM PacublIMTEIIEM CO30ACTCA
MIBUIEBO3MYIITHAS CMECH TPOHU3BIBAIOILAS Pa3PAIHBIA IPOMEXKYTOK.

2.4. Bxioyaior pa®odyl0 M KOHTPOJMPYIOLIYIO alaparypy, OOECIICUMB DPEXUM MEPHOIUIHOTO
WHHIMHAPOBAHMS HCKPOBOTO pa3psiza.

2.5. VcnibiTanus Ha BOCIIJIAMEHEHHE MBUIEBO3AYITHON CMECH TIPOBOJISIT MPH 3aBEIOMO 3KHUTAIOIIEH
SHEPTUH, AAolmed BeposATHOCTH BociurameHeHus or 0,1 mo 0.6 Ilpm sToM BenW4wmHA pa3psgHOTO
MIPOMEKYTKA paBHA 4 MM, PACCTOSHIE MEKIY CUTOM H JIEKTporaaMu paBHO 10 MMm.

Eciu mpu 100 Mk HET BOCIUIAMEHEHUM MBUIEBO3AYIIHOM CMECH, TO HCIBITAHUS IOBTOPSIOT,
M3MEHSS BENWYMHY Pa3psSOHOTO HMpoMekyTka (cM. m. 1.1), BBICOTY cWTa Haj 3JEKTPOdaMH, a TaKKe
HarpsbkeHne Ha BuOparope ¢ maroM 50 B. Uuciao nCKpOBBIX pas3psiioB B KaXKIO0H CEpHUHU IOIDKHO OBITH
ne meree 100.

MuHMMaNbHOW 3HEPruer 3a)KMraHus AAHHOW MBUICBO3AYIIHOM CMECH CUMTArOT 3Hepruro cB. 100
M/IX, eciu IpH UCHBITAHHUSIX HE 3apETUCTPUPOBAHO HU OJJHOTO BOCTIIIAMCHEHMS.

2.6. B MOMEHT BOCIUTaMEHEHHMS! MTBUIEBO3IYIIHONH CMECH OTKJIIOYAIOT BUOPOCUTOBOW PACHBUIUTENb U
HCTOYHHK BBICOKOTO HAIPSDKEHUS! TOCTOSHHOT'O TOKA,

3a BoCIUIAMEHEHUE ITPUHUMAIOT TOPEHHE ITBUIEBO3YLIHOW CMECH M PAacHpOCTPaHEHHE IUIAMEHU OT
MCTOYHMKA 32)KMTaHUs Ha paccTOsHKE, OoJiee YeM B 2 pa3a MPEBbIIIAoNee pa3psaIHbIi TPOMEKYTOK.

2.7. WcnplTaHus Ha BOCIUIAMEHEHHE IIBUICBO3JYIIHOM CMECH IOBTOPSIIOT TIIPU  Pa3IMYHOM
HaIpsDKEHUH Ha BUOpaTope pacibUIMTENS 0 BBISBICHHS HanboJee Jerko BOCIIaMEHSIOLIEHCS] CMECH.

Hawnbonee jerko BocIIaMeHsIOIIAsACS BUICBO3/AYIIHAS CMECh UMEET CaMyl0 BBICOKYIO BEPOSITHOCTh
BOCIUIaMEHEeHUs. BeposTHOCT BoCIIaMeHEeHHs (P) BBIYUCIISIIOT 110 (hopMyIie

m
P=—, (104)
n
IZIe 71 — YUCJIO BOCIUIAMEHEHUU NbUIEBO3/YILIHOM CMECHU B IAHHOW CEPUU UCIBITAHUIL;
n — oOl1ee YHCII0 UCKPOBBIX Pa3psiioB B JAHHOM CEpUH MCIIBITAHHH.

[pumeuyanne. Ynciio BOCIUIAMEHEHH TOMKHO OBITH OMMHAKOBBIM B K&KIOW cepuu U He MeHee 10.

2.8. Usmenss paccrosame (h) MeXIy CHTOM J03aTopa W JJIEKTPOAAMH, a TaKkKe BEINYHHY
paspsaHoro TpoMmexyTka (/), TOBTOPSIOT UCHBITAHWS C HaumOonee JIeTKO BOCIIAMEHSIFOIICHCS
MIBUIEBO3YIITHOW CMECHIO JIO0 BBISBICHHS ONTHMAJbHBIX 3HAUCHHH NEPEMEHHBIX HapaMmeTpoB 7 u [.
OnTuMasnbHble 3HA4YEHHWS YKa3aHHBIX I1apaMETPOB XapaKTEPH3YIOTCS HAUOONbIIEH BEPOSTHOCTHIO
BOCIUIAMEHCHUSI.

2.9. U3MeHss DSHEPIrUI0 HCKPOBOTO pas3psla, MPOBOAAT WCHBITAHUS C Haumboiee JIETKO
BOCIUIAMEHSIOIIEHCS TTHUIEBO3LYIIHOM CMECBIO MPU ONTHMAIbHBIX 3HAUCHUSX /1 W [ 10 BBISBICHUA
MHUHAMAaJIbHOW SHEPTUH 3aXuTaHus. [10 SKCIIepHMEHTaNbHBIM JaHHBIM CTPOSIT KPHBYIO 3aBUCHMOCTH
BEPOSTHOCTH BOCIUIAMEHEHHMS OT BEJIMUMHBI DHEPTUH 3aKuranus (4eprt. 31).

3aBHCHMOCTH BEPOSATHOCTH BOCIIAMEHEHHSs MbLIEBO3IYIIHOH CMeCH COMOJIUMeEP
CAME/J] (I'OCT 12271) ot 3HaYyeHHUSs FHEPTUH 3a:KUTAHUSA
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3. OneHka pe3y1bTaTOB

3.1. 3a MHUHUMAIFHYIO DHEPTHIO 3a)KUTAaHUS HCCIICIYyeMOW ITHUICBO3IYIIHOW CMECH MPUHHMAIOT
3Ha4Y€HME YHEPTrUH 3aKUTAHUS, COOTBETCTBYIOILEE BEPOSITHOCTH Bociiamenenus 0,01.

3 2. YarroBus U pe3yibTaThl HCIBITAHAN PETUCTPHUPYIOT B MPOTOKONIE, (POpMa KOTOPOTO MPUBEICHA B
IIpUIIOKEHUH 1.

4. TpeboBaHus 0€30NMACHOCTH

VYcraHOBKY clieyeT IOMelaTh B BBITSDKHOM Ikady. Pabowyee wmecto omeparopa JIOKHO
VIOBIETBOPSITH TpeboBaHusaM snekrpodesonacHocT o 'OCT 12.1.019 u caHUTapHO-TUTHEHIYECKUM
tpeboBanusam no 'OCT 12.1.005.

IIPUJIOKEHUE 15
Pexomenoyemoe

METO/I ONPEJEJEHUS MAKCUMAJIbHOM CKOPOCTH HAPACTAHUSI
JABJIEHUS B3PbIBA IIBIJIEBO3AYIIHBIX CMECEU



1. Annaparypa

Omnucanue anmapaTypsl JJis ONPEICICHUS] MaKCUMAIbHONH CKOPOCTH HApacTaHUs JABJICHUS B3pbIBA
MIBUIEBO3AYIIIHBIX cMecel mpuBeeHo B 1. 4.11.1.

2. IToaroroBka K MCNBITAHUIO

[ToaroroBka Kk ucnsiTanuio — 1o 1. 4.11.2.

3. ITpoBeneHue ucnbITAHUI

VcnpiTaHnsT 10  OIpEAeNeHHI0O MaKCHMAalbHOW CKOPOCTH HapacTaHHWS JaBlICHUS B3pHIBa
MBIJICBO3AYIIHBIX CMeceil MPOBOAT coracHo 1. 4.11.3.

4. OueHka pe3yJbTaTOB

[o pe3ympraTaM €IMHUYHOTO UCTIBITAHUS OMPENeNSoT HanOobIIee 3HaYeHHE CKOPOCTH HapaCTaHHS
JTABIICHUS B3PBIBa MBUICBO3AYIITHONW CMeCH 110 (popMmyIe

101,3

(dp/dr),,, = (dp/dr), -

B3p

(105)
0

(dp/ drt B3p > (dp/ drt )M — COOTBETCTBEHHO 3HAYEHHS CKOPOCTHM HapacTaHUs NAaBJICHUS B3pbIBA U
MAaKCUMAaJIbHOM CKOPOCTH M3MEHEHHS JABIEHHS B IPOLIECCE €AMHUYHOIO UCTbITanus, KIla-c™.

st ompeneneHusT MakKCUMAalIbHOM CKOPOCTH HapacTaHWs JaBJICHHsI B3pbhIBAa CTPOAT KPHUBYIO
3aBUCHMOCTH CKOPOCTH HapacTaHWs MAaBieHHs B3pbiBa (dp/dT)sm, OT KOHIIGHTPAIMHM BEIECTBA
Haubonpiee w3 mONMydYeHHBIX 3HaueHWH (dp/dt)., NPUHUMAIOT 332 MAaKCHUMAJIBHYIO CKOPOCTh
HapacTaHUs JaBJICHUS B3PhIBA UCCIIEIYEMOTO BEIECTRA.

5. YcioBus W pe3yNbTaThl UCTIBITAaHUH PETUCTPUPYIOT B IPOTOKOINE, (hopMa KOTOPOTO NMpPHUBEACHA B
MIPUIIOKEHNH 1.



COJEPXKAHUE

1. O01ne momoXeHNs

2. TTokazarenu mokapoB3pPhIBOOIIACHOCTH

3. YcnoBus moxapoB3pEIBOOC30IIACHOCTH MIPU UCIIONB30BAHUH BEIICCTB U MaTePHAJIOB

4. Metojp! orpeieieH st oKa3aTeneil moxapoB3phIBOOIACHOCTH BEIIECTB U MaTEPHATIOB

IIpunoxenne 1. IIpoTokoribl ompeneseHuil Mokazareneld  MOXKapOB3PHIBOONACHOCTH BEUIECTB U
MaTepuajoB

IIpunoxenue 2. Metoap! pacyera TeMIepaTypbl BCIBIIIKH KUAKOCTEN
IIpunoxenue 3. Metoas! pacyera TeMIepaTypbl BOCIIIAMEHEHHS KHUIKOCTEH

[Ipunoxerne 4. Merompl pacyera KOHIICHTPAIIMOHHBIX IPEAENOB PACHpPOCTPAHCHHS IIAMEHH IO
ra30- ¥ MapoBO3IYIITHBIM CMECSM

[Ipunoxenue 5. KoHCTpyKIus pacnbplIuTeNs AUCIEPCHBIX BELECTB IPU ONpENeICHUN MoKa3aTeen
B3pbIBA IBIJIEBO3AYLIHBIX CMECEH

IIpunoxenue 6. Metoas! pacyera TeMIEpaTypHBIX NPEAEIOB PACIPOCTPAHEHUS IUIAMEHH

HpHJ’IO)KeHI/IG 7. Mer OBl SKCIICPUMCHTAJIBHOT'O OorpeaciacHus HOpMaJ’IBHOﬁ CKOpOCTHU
pacnopoCTpaHCHUA MJIAMCHU B I'a30- U MMAPOBO3AYIIHBIX CMECAX

[Tpunoxenne 8. Merox 3KCIEPUMEHTAIBHOTO ONPEACNICHNS] MAaKCHMAJIBHOTO JABJICHHS B3pHIBA W
MaKCHMaJbHOHW CKOPOCTH HapacTaHMUs JaBJICHUS B3pbIBA ra3o- U MapOBO3MYIIHBIX CMECEH

Ipunoxerne 9. OnucaHWe CTaHAAPTHOrO oOOpasila K METOmy oOmpenaciacHus Kod(huireHTa
JIBIMOOOpa30BaHHUs

HpPIJ'IO)KeHI/Ie 10. Omnucanue Makera CTaHJapTHOT'O 06pa3ua K MCTOOY OIIPCACTICHUA HWHICKCA
pacripoCTpaHCHHU IIIIaMEHHU

[Ipunoxenne 11. Mertox pacuera MakCMMalIbHOTO JaBJECHHS B3pbIBa Ta30- M MapOBO3AYLIHBIX
cMmecelt

[punoxxerne 12. Merogel pacyera CKOpPOCTHM HapacTaHWs [aBICHWS B3pbIBa Tra3o- W
[1apOBO3AYILHBIX CMECEH

[Ipunoxenne 13. MeToa AKCIIEpUMEHTAIBHOTO OMpENENICHUs YCIOBHI TEIIOBOTO CaMOBO3TOPAHHUS
BEIIECTB U MaTepuajoB

IIpunoxenue 14. MeTon 3KCHEPUMEHTAIBHOTO OMNpENeNICHUs MUHUMAJIbHON 3HEPruM 3aKUTaHUs
MBIIEBO3AYLIHBIX CMecei

HpHJ’IO)KCHI/IG 15. MGTOH OnpeaACICHUA MaKCHMaJIbHOI CKOPOCTU HapacTaHus NaBJICHUS B3PbIBa
NbUICBO3AYIIHBIX cMmeceit
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