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Cucrema CTaHAAPTOB 0e30macHOCTH Tpyaa

IHOKAPOB3PBIBOOITACHOCTbH BEIIIECTB U MATEPUAJIOB

HOMeHKJ’IaTypa nmokKa3aTtejeid 1 MeTOAbI X onpeaejaeHust

Occupational safety standards system.
Fire and explosion hazard of substances and materials. Nomenclature of indices and

methods of their determination

OKCTVY 0012

Jara Beeaenus 01.01.91

Hacrosimmii  craHmapT pacmpocTpaHsSeTcss Ha IIPOCThIE BEIIECTBA, XHMHUYECKHE
COEIMHEHUs] U MX CMECH B PA3JIMYHBIX arperaTHBIX COCTOSHHUSIX M KOMOWHALUSX, B TOM
quciae MOJMMEpHbIE M KOMIIO3UTHBIE MaTepuasbl (Jajee—BellecTBa M MaTepHabl),
MIPUMEHSEMBIE B OTPACIIAX HAPOJHOI'O XO3sICTBA.

CraHzgapT HE pacmpocTpaHsSeTCs Ha B3PbIBUaThle W DPAJAMOAKTHUBHBIC BEIIECTBA W
MaTepHabl.

CranmapT ycTaHaBIMBaeT HOMEHKJIATYpy IoKa3aresien
BELIECTB U MAaTE€PUAIOB U METO/bI UX OINPEEIICHUS.

MOKapOB3PHIBOOIIACHOCTU

1. OBIIME ITOJIOXXKEHUM A

1.1. Tloka3zarenu IOXapOB3pPHIBOOIIACHOCTH BEIIECTB W MaTepUalioB OINpPEIEISIOT ¢
LENBI0 TIOTYYCHUS UCXOMHBIX MaHHBIX IS pa3pabOTKH CHCTEM IO 0OECIICYCHHUIO TTOKapHOI
0€30MacHOCTH U B3PBIBOOE30MacCHOCTH B cooTBeTCcTBUHU ¢ TpeboBarmsimu ['OCT 12.1.004 u
I'OCT 12.1.010, cTpouTensHBIX HOPM U IpaBuil, yrBepkaeHHbIX ['occtpoem CCCP; mpaBun
YCTpOiicTBa 3JIEKTPOYCTAHOBOK, YTBEp)KICHHBIX I 'ocanepronanzopom Munsnepro CCCP;
npu knaccudukanun onacHeIx rpy30B mo I'OCT 19433; nns BeIOOpa KaTeropuu MOMEIIeHU
1 37aHUI B COOTBETCTBHH C TPEOOBAHMSAMH HOPM TEXHOJIOTHIECKOTO MPOCKTUPOBAHMUS IS
TEXHUYECKOTO HaJ30pa 3a M3rOTOBJICHMEM MATEepPHUAIOB M U3JACIUN INPH MOCTPOHKE U
pemonTte cyaoB no npasuiam Peructpa CCCP u Peunoro Peructpa PCOCP.

1.2. TToxapoB3pBIBOONACHOCTh BEILECTB M MATEPUAJIOB  OIPEAEISAETCS MOKA3ATEISIMH,
BBIOOpP KOTOPBIX 3aBHCHT OT arperaTHOro COCTOSHHUS BEUIECTBa (MaTepuasia) U YCIOBHH ero
IMPUMECHCHUA.

Mertonbl omnpeneneHus IoKazaTeled NPUMEHSIOT Ul CTPOMTENFHBIX MaTepuasioB MO
Mepe yCTAaHOBJICHUS KIacCH(UKAIMH ATHX IMOKa3aTelieil W BBEACHUS IO HUM HOPMAaTHBHBIX
TpeOOBaHUH.

1.3. Ipu onpeneneHny MoKapoB3pHIBOONIACHOCTH BEIIECTB U MaTEePUAIOB Pa3InYaloT:

ra3bl—BeIIeCTBa, JaBICHUE HACBIIIEHHBIX IapoB KOTOPHIX NpH Temrepatype 25 °C u
naenenuu 101,3 kIla npesbiuaer 101,3 kI1a;

KUIKOCTH—BEIIECTBA, JaBJICHIE HACHIIIEHHBIX TApOB KOTOPHIX Ipu TemnepaType 25°C
n pasinenun 101,3 xIla menpme 101,3 xlla. K XuakocTsM OTHOCAT Takke TBEpAbIE
IUIaBSIIIMECs] BEIIECTBA, TeMIlepaTypa IUIABJICHHUS WIN KalUlelaaAeHuss KOTOPbIX MeHblie 50
OC;

TBEpIbIC BEIIECTBA W MaTepPHAIBI—WHINBUAYaAJIbHBIE BEIIECTBA M HX CMECEBBIC
KOMITO3MLIMK C TeMIIepaTypol IulaBieHHus Wwin KamenaaeHus Oonbuie 50 °C, a takxke
BEIIIECTBA, HE MMEIOIME TEMIIEpaTypy IJIaBJIeHUs (HallpuMep, JpeBecuHa, TKaH! U T. I1.);

MIBUTH—IUCTIEPTUPOBAHHBIE TBEPAbIC  BEIIECTBA M MaTepHAllBI C Pa3MEpPOM YaCTHII
MeHee 850 MKM.

1.4. HomenknaTypa mnoka3aTeled M HX TPUMEHAEMOCTb JUIS XapaKTEpUCTHUKU
MI0KapPOB3PHIBOONIACHOCTH BELIECTB U MaTepHajIOB PUBEAEHBI B Tab. 1.



Tabmuma 1

ITokazarens ArperaTHoe COCTOSIHUE BEIIECTB U MATEPUAIIOB
rassl JKHIKOCTH  [TBepuble TIBUIN
I'pynna roprouectu + + + +
TemnepaTypa BCHBIIKH — +
TemnepaTypa BOoCIUIaMEHEHUST |— + + +
Temnepatypa + + + +
CaMOBOCIIAMEHEHHS
KonmenTpannonnasle  mpenenst |+
pacpoCTpaHEeHUs TUIAMEHH
(BocTIaMeHEeHHs)
TemnepaTypHble Tpeaensl — + — —
pacpoCTpaHEeHUs TUIAMEHH
(BocTmaMeHeHHs)
Temnepatypa TineHust — — + +
VYcnosus TEILIOBOIO [— — + +
CaMOBO3TOPAHHS
MunumainesHas sHeprus |+ + — +
3aKHATaHHS
Kucnoponusiit unaekc — — + —
CriocoOHOCTh B3pHIBATHCS + + + +
s TOPETh IPH B3aHMOAEHCTBHN
C BOJIOM, KHCIOPOAOM
BO3yXa u JIpYTHMHI
BEIIECTBAMHU
Hopwmanbnas CKOpPOCTH [+ + — —
pacIpoCTpaHEeHUs TIaMEHH
CKOpOCTh BBITOPaHHS — + — —
Koaddumment — — + —
IBIMOOOpPa30BaHUS
MNupexc pacnpocTpaHeHus |[— — + —
TIaMEHH
Iloxa3sarens TOKCUYHOCTH — — + —
MIPOIYKTOB TOpEHUS
TIOJIMMEPHBIX MaTepHATIOB
MuHumansHOE B3phIBO + + — +
oIacHoOe coziepKaHue
KHCIIOpoJa
MunumansHas GiermMaTa- +
3Upyromas KOHIICHTPaLUs
(ermatuzaropa
MaxkcumanbsHoe JaBJIcHHE |+ + — +
B3pBIBa
CkopocTb HapacTaHus |+ + — +
JaBICHHS B3pPbIBA

IIpumevanus:

1. 3HaK “+” 0003HaYaeT MPUMEHIEMOCTD, 3HAK “‘— "—HEIPUMEHIEMOCTh TIOKA3aTeIs.

2. Kpome yka3aHHBIX B TaOxI. 1, ZOmycKaeTcsl HCIOIB30BATh APYTHE MOKa3aTemH, Ooiee
JIETaJIbHO XapaKTEPU3YIOLIUE MT0KAPOB3PBIBOONIACHOCTD BEILIECTB U MAaTEPUAIIOB.

+
|
+

1.5. Yucno mnokazarened, HEOOXOAMMBIX M JIOCTAaTOYHBIX MJISI XapaKTEPUCTHKU
MI0XKapOB3PHIBOONIACHOCTH BEIIECTB M MAaTEPHAJIOB B YCIOBHAX IPOU3BOJICTBA, 1EPEPAOOTKH,
TPAaHCIIOPTHPOBAHMUS M XPaHEHMs, OINpENeNsieT pa3padOTUYUK CHUCTEMBI OOeCTICYeHHS
MTO’KapOB3PHIBOOE30IMACHOCTH 00BEKTa MK pa3pabOTYNK CTaHAAPTA U TEXHHYECKUX YCIOBUI
Ha BellecTBO (MaTepuan).

2. [IOKA3ATEJIN ITOKAPOB3PBIBOOITACHOCTH

[ToxapoB3phIBOONACHOCTh  BEIIECTB UM MaTepUallOB—COBOKYIHOCTh  CBOWCTB,
XapaKTEepU3yIIIUX HMX CHOCOOHOCTh K BO3HHKHOBEHHIO M PACIPOCTPAHEHHIO T'OPEHHS.
CiieacTBHEM TOPEHUS, B 3aBUCHMOCTH OT €r0 CKOPOCTH U YCIIOBHIA IPOTEKaHMs, MOTYT OBITh
noxap (auddy3uoHHOE rOpeHue) WiK B3pbIB (AedarpallioHHOE TOPEHHE MPEIBAPUTEILHO
NepeMelIaHHOi CMECH FOPIOYEro C OKUCIUTENIEM).

2.1. I'pynmna roprovectu

2.1.1. Tpynma roproyecTH—KIacCUPUKAIIMOHHAS XapPaKTEPUCTUKAa CIIOCOOHOCTH
BEILECTB U MaTEPHAJIOB K TOPEHHIO.

['openne—osKk30TepMUYecKasl peakiys, NPOTEKaromas B YCIOBHIX €€ IPOTrPecCHMBHOIO

CaMOYCKOPEHHUS.
2.1.2. Tlo roproyecTy BEIIECTBA U MaTEPHAJIBI TIOAPA3ICIAIOT Ha TPU TPYIIIIHL:
Heroprouyue (HecropaeMble) — BEIIECTBAa M MaTepHajbl, HE CIIOCOOHBIE K TOPEHHIO B

Bo3ayxe. Heroproune BemiecTBA MOTYT OBITh I10KapOB3pPBIBOOIIACHBIMH  (HAIpPHMED,
OKHCJIMTENM WM BEIIECTBA, BBIACISIONIME TOPIOYHME HPOIYKTHl NMPU B3aUMOJEHCTBUM C
BOJIOH, KHCIIOPOJIOM BO3yXa HJIH JPYT C IPYTOM);

TPYAHOTOpIOYHE (TPYIHOCTOpaeMbIe)—BEIIECTBA W MaTepHaNbl, CIOCOOHBIE TOPETh B
BO3/lyXe NpPU BO3/ACHCTBUM HCTOYHHMKA 3a)XKMI'aHUS, HO HE CIIOCOOHBIE CaMOCTOSTEIILHO
TOPETh MOCIIE €T0 YAAICHHS:

roproure (CropacMple)—BelIecTBa U MaTepHAIIbI, CIIOCOOHBIE CAMOBO3TOPATHCS, a TAKXKE
BO3TOPAThCs NP BO3ACHCTBUM HMCTOYHMKA 3aKUTAHUS M CAMOCTOSITENIbHO TOPETH MOCIIE €T0
ynanenusi. ['oprourie ®HUIKOCTH € TeMmmeparypoil Bcmblliku He Gonee 61 °C B 3akpbiTOM
turne uwin 66 °C B OTKPHITOM TuTrie, 3auierMaTH3MPOBaHHBIX CMECeH, HE HMEIOIINX
BCHBIIKY B 3aKPBITOM THIJIC, OTHOCAT K JIErKOBOCIUIaMeHsromumMcsi. Oco0o omacHbIMA
HA3bIBAIOT JIETKOBOCIUIAMEHSIOIINECS KUAKOCTH C TEMIIEpaTypoi BCOBIIKH He Oornee 28 °C.

2.1.3. Pe3ynbTaThl OLIEHKH IPYIIIBI TOPIOYECTH CIEAYET MPUMEHSTH MPH Kilaccu(uKaum
BEIIIECTB U MAaTEpHAJIOB 110 TOPIOYECTH U BKIIIOYATh 3TH JJAHHBIC B CTAHIAPTHI U TEXHUUECKHE
YCIIOBHSI HAa BEIIECTBA M MAaTEpUabl; TPH OINpPENCICHUH KaTErOPHH ITOMEIICHHH 10
B3pBIBONIOKAPHOI M TMOXapHOW OMACHOCTH B COOTBETCTBMHM C TPEeOOBAaHUAMH HOPM
TEXHOJOTMYECKOT0 IPOCKTUPOBAHUS;, TPH pPa3padOTKe MEPONpUATHH MO o0ecredeHHIo
MOXapHOH Oe3omacHocTh B cooTBeTcTBUH ¢ TpeboBanusamu ['OCT 12.1.004.

2.1.4. CymHOCTB SKCIEPUMEHTAIEHOTO METO/IA OTIPEICIICHHUS TOPIOUECTH 3aKII0YAeTCS B
CO3[ITaHMU TEMIEPATYypPHBIX YCIOBHUH, CHOCOOCTBYIOIIMX TOPEHUIO, W OLIEHKE IOBEICHUS
HCCIIEyeMbIX BELIECTB U MaTepUalioB B 3THX YCJIOBHUSX.

2.2. TemnepaTypa BCIBIIIKH

2.2.1. TemmnepaTypa BCHBILKH—HAUMEHbIIAS TEMIEpPATypa KOHIEHCUPOBAHHOIO
BEIIECTBA, NMPH KOTOPOH B YCIOBUSIX CIELHUAIBHBIX HMCHBITAHUHA HaJ €ro MOBEPXHOCTBHIO
o0Opa3yroTcsi Tapbl, CHOCOOHBIE BCIBIXMBATh B BO3JyXE OT HMCTOYHHMKA 3a)KUTAHHUS;



YCTOWYMBOE TOPEHUE NTPU 3TOM HE BO3HUKACT.

Bcenpliika—ObICTpoe  cropanue ra3onapoBO3yLIHOM CMECH Haj IOBEPXHOCTBHIO
TOPIOYET0 BEIECTBa, COMPOBOXKIAIONIEECS] KPAaTKOBPEMEHHBIM BUIMMBIM CBEYECHHEM.

2.2.2. 3HadeHWEe TEMIIEPATyphl BCIBIIIKKA CIEIYeT IMPUMEHATh Ui XapaKTEPUCTHKU
MOXKAPHOM ONAcCHOCTH XWJKOCTH, BKJIIOYAs 3TH JaHHBIE B CTaHIAPTBl U TEXHUYECKHE
YCJIOBUSI Ha BEILECTBA; MPU ONpPENENICHUH KaTeropuu MOMEIIEHUH MO B3PbIBOIOXKapPHOU U
MOXKapHOM OMacHOCTH B COOTBETCTBUM C TPEOOBAHUSMU HOPM TEXHOJOTMYECKOTO
MIPOEKTUPOBAHMUS, TIPH pazpabOTKe MEPONPUATHH IO 00eCIeUeHHIO ITOXKapHOI 0€301macHOCTH
1 B3pbIBoOe3omacHocTr B cootBeTcTBUU ¢ TpeboBarusmu ['OCT 12.1.004 u T'OCT 12.1.010.

Jonyckaercst HCIOJIB30BaTh 3KCIIEPUMEHTAIBHBIE M PACUETHBIC 3HAUYEHHSI TEMIIEpaTyphl
BCIBIIIKH.

2.2.3. CymHOCTh 3KCHEPHUMEHTAIBHOTO METOJa ONPEACIECHHUS TEMIIEPATYpPhl BCIIBIIIKA
3aKJFOYAEeTCsl B HArpeBaHHM OIPEJCICHHOM MacChl BELIECTBA C 33JaHHOM CKOPOCTBIO,
MNEPUOANYCCKOM 3AXKUTaHWU BBIACTIAIONUXCA MAapOB U YCTAHOBJICHHUU (l)aKTa HaJIM4Yus HJIN
OTCYTCTBUSI BCIIBIIIKY NP (PUKCHPYEMOI TeMIiepaType.

2.3. TemnepaTypa BOCIIaMEHEHUS

2.3.1. TemmepaTrypa BOCIDIAMEHCHHS—HAUMEHbIIAsI TEMIIEpaTypa BeIIeCTBa, MpHU
KOTOpOﬁ B YCJIOBUSX CIICHUAJIbHBIX HUCITbITAHUI BEHICCTBO BBIACIACT TOPIOYME MAPbl U I'a3bl
C TaKoOW CKOpOCTHIO, YTO INPH BO3/EHCTBUM HAa HHUX HMCTOYHHMKA 3a)XKMI'aHUS HAOIIONAETCS
BOCIUIAMCHEHHE.

BocniamMeHeHHe—IIIaMEHHOE TOPEHHE BEIECTBA, HHUIMUPOBAHHOE HMCTOYHHUKOM
3a)KMT'aHUsI U TIPOAOJDKAIOIIEECs MOCIIE €r0 YAaleHHS.

2.3.2. 3HaueHHe TeMIEpaTypbl BOCIUIAMEHEHHUS CJEAyeT NMPUMEHSTH IPH ONpEAEICHUN
TPYIBl TOPIOYECTH BEIECTBA, OLIEHKE ITOKapHOM OMAaCHOCTH OOOPYMOBAaHUS H
TEXHOJIOTHYECKUX TPOIIECCOB, CBA3aHHBIX C MEPEepPabOTKOM TIOPIOYMX BEIIECTB, IPHU
pa3paboTke MEpONpHATHI 10 00ECHEUSHUIO IMOXKAPHOH 0e30MacHOCTH B COOTBETCTBUH C
tpeboBarmsmu ['OCT 12.1.004 u T'OCT 12.1.010, a Takxke HEOOXOIUMO BKIIOYATH B
CTaH/APTHI M TEXHUYECKUE YCIIOBHUS Ha JKHIKOCTH.

JlomyckaeTrcst HCIONIb30BaTh 3KCIEPHUMEHTAIbHBIE M PACUETHBIE 3HAUEHHUS TEMIIEPaTyphl
BOCIUIAMEHEHHSI.

2.33. CymHOCTb OSKCHEPUMEHTAIbHOTO METOJA  ONpEAeNCHHs  TeMIIepaTypsl
BOCIUTAMEHEHHS 3aKJIIOYAaeTCs B HArPEBAHUM OIPEAEICHHON Macchl BEIIECTBA C 3aJaHHOU
CKOPOCTBIO, NMEPHOIUYECKOM 3aKMI'aHMH BBIICISIOIINXCA I1apOB M YCTAHOBJICHUH (haKTa
HAJIMYXS WIK OTCYTCTBHSI BOCIUIAMEHEHUS NP (PUKCUPYEMO TeMIieparype.

2.4. TemnepaTypa caMOBOCIIIIAMEHEHHUS

2.4.1. TemnepaTypa caMOBOCILDIAMEHEHHUSI — HaWMEHBINAs TEMIIEpaTypa OKpY KaroIlen
cpempl, IIpU KOTOpPOH B  YCIIOBHSAX CHELHANbHBIX HCIBITAaHUN HabmomaeTcs
CaMOBOCIIJIAMEHEHHE BEIlECTBA.

CamoBOCIUIaMEHEHHE— PE3KOE YBEJIMUEHHE CKOPOCTH SK30TEPMHUYECKHUX OOBEMHBIX
peaknuii, COnpoBOXKAAIOIIEECs INIAMEHHBIM TOPEHHEM H/WIIN B3PBIBOM.

2.4.2. 3paueHWe TeMIIEpaTyphl CAMOBOCIUIAMEHEHHS CIIEAyeT MpPHUMEHSATh MpHU
ompeneneHud rpymmbl B3pbiBoonacHoi cmecu mo ['OCT 12.1.011 amns BeiOopa Tuma
B3pBIBO3ALIMIIEHHOTO  3JIEKTPOOOOPYAOBaHUs, TMpH  pa3paboTKe MEpONpUsATHH MO
00€eCIeUeHNIO TI0KapPOB3PHIBOOE30IMACHOCTH TEXHOIOTHYECKUX MTPOIIECCOB B COOTBETCTBHH C
tpeboBanmsmu ['OCT 12.1.004 u I'OCT 12.1.010, a Takke HEOOXOOMMO BKJIIOYATh B
CTaHAapThbl WK TCXHUYCCKHUE YCJIOBHUA HAa BEIIECTBA U MaTCPUAJIbI.

2.4.3. CymHOCTs METOa ONpeIeTeHI TEMIepaTyphl CAMOBOCITIAMEHEHHSI 3aKTF0UaeTCs
BO BBCJICHHM OIPECICHHOW MAacChl BEIIECTBA B HArpeThlii 00BEM U OICHKE PE3yJbTaTOB
ucnblTanus. M3MeHsst TeMneparypy HCHBITaHHs, HAXOAAT € MUHHMAJIbHOE 3HaYeHHue, Mpu
KOTOPOM IPOUCXOJUT CAMOBOCIIIIAMEHEHHE BEIIIECTBA.

2.5. KoHIeHTpalimoHHbIE TIPEeNIbl pacpOCTpaHEeHuUs TUIaMEeHHU (BOCTIIAMEHEHMS )

2.5.1. HuxHuit (BepxXHU) KOHIIEHTPALMOHHBIA Npenen pacHpOoCTPaHEHUs IIaMEeHH—
MHUHAMaJIbHOE (MaKCUMaJIbHOE) COJEp)KaHHE TOPIOYEro BEIIECTBA B OJHOPOJIHOM CMecH ¢
OKHCJIUTENLHON CPefoi, MpH KOTOPOM BO3MOKHO PAclpOCTPaHEHHE IJIAMEHH T10 CMECH Ha
m000€ PacCTOSHUE OT CTOYHMKA 3aKUTaHUSI.

2.5.2. 3HaveHus KOHLIEHTPALMOHHBIX TPEIENIOB PACIPOCTPAaHEHUS IJIaMEHN HE00X0AMMO
BKJIIOYaTh B CTAHAAPThl WJIM TEXHHUYECKHE YCIIOBHS Ha Ta3bl, JIETKOBOCIUIAMEHSIOIIUECS
WHIUBHUIYAJIbHBIE XHIKOCTH M a3€0TPOINHBIE CMECH JKHAKOCTEH, Ha TBEpIbIC BEIIECTBA,
CHocOOHbIe  00pa30BBIBaTh  B3PBHIBOONACHBIC MBUICBO3AYIIHBIE CMECH (U1  TbLICH
ONpEAEISAI0T TOJBKO HIDKHUM KOHIICHTPALMOHHBINA Ipesesn). 3HaYeHUs KOHIIEHTPALMOHHBIX
NPEAENoB  CIeQyeT IPUMEHSATb TIPH  OIpPEAEJICHHH KaTeropuu IIOMELIEHHH 1o
B3pBIBONIOKAPHON ¥ TOXXApHOW OMACHOCTH B COOTBETCTBMHM C TPEOOBAaHMAMH HOPM
TEXHOJOTMYECKOTO MPOEKTUPOBAHUS; IIPH pacyeTe B3pbIBOOE30MACHBIX KOHLEHTPALUH
ra3oB, [IApOB U IIbUIEH BHYTPU TEXHOJOIMYECKOro 00OpyZoBaHusl U TPyOOIPOBOAOB, MPHU
MIPOEKTUPOBAHUH BEHTHWIISILIMOHHBIX CHCTEM, a TaK)Ke MPHU pacdere MPeAeiIbHO JOIYCTUMBIX
B3pBIBOOE30MACHBIX KOHIICHTPALM Ta30B, MApOB WM MBUICH B BO3MyXe pabodeld 30HBI C
MOTCHLIUAIBHBIMA HCTOYHUKAMHU 3aKHTaHUS B COOTBETCTBMHM ¢ Tpebosanusimu ['OCT
12.1.010, mpu pa3pabOTKe MEpONPHATHI IO OOeCleueHnI0 MOXKapHOH 0e301macHOCTH
o0ObekTa B coorBeTcTBUH ¢ TpeboBanusamu [OCT 12.1.004.

Jomyckaercst ~ HCIONB30BaTh  OKCIIEPUMEHTATIbHBIE WM pacyeTHbIE  3HAYCHHMS
KOHLIEHTPALMOHHBIX NPEJEIIOB PACIIPOCTPAHEHHS IIIAMEHH.

2.5.3. CymHocTh METOa ONpeAETIeHNs KOHIICHTPALMOHHBIX IPEAEIOB paclpoCTpaHeHUS
IUIAMEHH  3aKJII0YAeTCsl B 3a)KUTAaHUM Ta30-, apo- WM MBUIEBO3IYIIHOW CMECH 3aJlaHHOU
KOHLIEHTPALMH HCCIIEYyEMOT0 BEUIECTBA B 00BEME PEaKIIMOHHOTO COCYyZAa M YCTaHOBJICHHH
(dakTa HaMM4Ms WIM OTCYTCTBHS DPAcIPOCTPAHEHHUS IUIAMEHH.  VI3MeHSs KOHLEHTpaLUIo
TOpIOYEro B CMECH, YCTaHAaBIIMBAIOT €€ MHHHUMAaJbHOE W MaKCUMaJbHOE 3HAUYCHUs, MpU
KOTOPBIX ITPOMCXOANT PaCHpOCTpaHEHUE TUIAMEHHU.

2.6. TemnepaTypHBIE TIpeeIbl PacIIpOCTPAHECHHUS TUIAMEHH (BOCIUTAMEHEHNS)

2.6.1. TemmeparypHble NpeAETsl PACIPOCTPAHEHUS I[UIAMEHH—TAaKue TeMIIepaTypsl
BEIIECTBA, INPH KOTOPHIX €ro HAaChIIEHHBI map o0pa3yeT B OKHCIUTEIbHOW cpene
KOHLICHTPALIH, PaBHBIE COOTBETCTBEHHO HIDKHEMY (HIDKHMH TEMIIEpaTypHBIA Ipeaen) u
BEpPXHEMY (BEpXHHI TEMIIEpaTypHBIH Mpenen) KOHLICHTPALMOHHBIM  ITpeAeIaM
pacIpocTpaHeHus MIaMEeHH.

2.6.2. 3HaueHMA TEMIIEPAaTypHBIX NPEAETIOB PACHPOCTPAHEHHUS IUIaMEHH CIIeAyeT
IIPUMEHATh TPU pa3pabOTKe MEPOIPUATHH MO0 00ECHEYESHUIO MOXKAPOB3PHIBOOE30IIACHOCTH
o0wexTa B cootBercTBUH ¢ TpeboBaHmsmu [[OCT 12.1.004 u TOCT 12.1.010; mpu pacdere
MOXKAPOB3PHIBOOE30MACHBIX ~ TEMIEPATypHBIX  PEXHMMOB  PabOTBI  TEXHOJIOTMYECKOTO
o0opynoBaHuUs; TPH OLIGHKE aBapUUHBIX CUTYallMi, CBSI3aHHBIX C PAa3JIMBOM TOPIOYUX
JKHJIKOCTEH, Ul pacyeTa KOHLEHTPALMOHHBIX IPEIeoB paclHpOCTpPaHEHUsS IUIAMEHH, a
TaK’ke HEOOXOAWMO BKIIIOYaTh B CTaHAAPTHl WM TEXHUYECKHE YCIIOBHS Ha TOPIOYHE
KHUIKOCTH.

2.6.3. CymHoCcTh METOAa ONpeAeTeHUs TEMIIEPaTypHBIX MPEAETOB PaclpoCTpaHEHUS



IUIAMEHH 3aK/II0YAaeTCs B TEPMOCTATUPOBAHHUM HCCIECLYyEMON >KHAKOCTH NPH 3aJaHHOU
TEeMIlepaType B 3aKpbITOM pPEaKIHOHHOM COCYJE, COJAep)KalleM BO3AyX, HCIBITAHUU Ha
3a)XKMI'aHUE ITApPOBO3AYIIHOH CMECH W YCTaHOBJICHUM (pakTa Hanmuuusi WIM OTCYTCTBHS
pacIpocTpaHeHus] IUIaMeHH. LI3MeHss TeMmmeparypy HCIIBITaHUS,, HaxOIiIT TakHe ee
3Ha4eHHUsd (MUHMMAJIbHOE U MaKCHUMAaJbHOE), MPU KOTOPBHIX HACHIILCHHBIA map o0pasyeT ¢
BO3JLyXOM CMECh, CIOCOOHYIO BOCIIAMEHSTHCS OT UCTOYHMKA 32)KUTaHHS U PACIPOCTPAHATH
1amsi B 00beMe PeakLMOHHOTO COCy/Ia.

2.7. Temneparypa TJIeHUs

2.7.1. Temmepatypa TIEHHSI—TeMIepaTypa BEeIIECTBa, IPH KOTOPOH MPOUCXOAUT PE3KOe
YBEJIMYCHUE CKOPOCTH OK30TEPMHUECKMX pEaKLUUil OKHCJICHHs, 3aKaHYMBAIOLIUXCS
BO3HMKHOBEHHEM TIICHUSL.

Tierne—OecIaMeHHOE TOpEHHe TBEPAOTrO BEIIecTBa (MaTepuana) MpH CPaBHUTEIHHO
Hu3KHX Temnepatypax (400—600°C), gacTo COpoBOXKIAAIONIEECS BEICTICHUEM JIBIMA.

2.7.2. 3HadyeHue TeMIepaTyphl TJICHUS CIEAyeT NMPUMEHATh NMPU IKCHEepTH3aX MPUUUH
M0XKapoB,  BBIOOpPE  B3PBIBO3AIIMIIEHHOTO  3JEKTPOOOOpYNOBaHHS M pa3paboTke
MEpOINPHUATHIA N0 O00ECHEYCHUIO MOXKapHOH Oe30MacHOCTH TEXHOJOTHYECKHX ITPOIECCOB,
OLICHKE MOXXAPHOW ONAcCHOCTH IOJMMEPHBIX MAaTEepPUaJOB U pa3paboTKe pEeLenTyp
MaTtepuaioB, HC CKIIOHHBIX K TJICHUIO.

2.73. CymHOCTb MeTOJa ONpEAENCHUs TEeMIEepaTypbl TICHHUS 3aKIYaeTcsl B
TEpPMOCTATUPOBAHUH HCCIEIYEMOTO BellecTBa (Marepualia), PEakIMOHHOM COCyIe IpH
00/1yBe BO3IyXOM M BH3YallbHOH OIIEHKE PE3yJIbTaTOB HCHBITAHUS. VI3MeHss Temmeparypy
UCIIBITAHUS, HAXOJAIT €€ MHHHMAaJbHOE 3HAueHWe, NPU KOTOPOM HaOmoJaercs TICHHE
BEIIeCTBa (MaTepHaa).

2.8. YcIIoBUS TEIIOBOTO CaMOBO3TOPAHUS

2.8.1. YcioBus TEIIOBOTO CaMOBO3TOpaHUS — OKCIEPUMEHTAIBLHO BBISIBICHHAS
3aBUCHMOCTb MEXJy TEMIIepaTypoil OKpyXalolleil cpeabl, KOJIMYECTBaM BEIIECTBA
(MaTepuana) 1 BpeMEHEM 10 MOMEHTA €ro CaMOBO3TOPAHHUSL.

CaMOBO3ropaHue—pe3Koe yBEIWYEHHE CKOPOCTH HK30TEPMHUYECKHX IIPOLECCOB B
BEIIIECTBE, IPUBOJIAIIEE K BOSHUKHOBEHHIO 0Yara ropeHws.

2.8.2. Pe3ynbTaThl OIIEHKH YCJIOBHM TEIUIOBOTO  CaMOBO3TOPAHUS CIEAYeT MPHUMEHSTh
IIpY BBIOOpE OE30MaCHBIX YCIOBUM XpaHEHUs U MepepaboTKN CaMOBO3TOPAIOIINXCS BEILIECTB
B cootBercTBUH ¢ TpeboBanusmu [OCT 12.1.004.

2.8.3. CymmHOCTP MeTOJa ONpeAeTeHHsS YCIOBUH TEIUIOBOTO CaMOBO3TOPAHUSA
3aKJIFOYAeTCsl B TEPMOCTATHPOBAHUM  MCCIIElyeMOro BellecTBa (MaTepuaia) Ipy 3alaHHON
TEeMIlepaType B 3aKPBITOM PEaKIMOHHOM COCYAE W YCTaHOBJIECHUHM 3aBHCHMOCTH MEXIY
TEMIIepaTypoil, NpH KOTOPOH NPOHCXOIUT TEIUIOBOE CaMOBO3TOpaHue o0pasna, ero
pa3sMepaMu M BpEMEHEM IO BOSHUKHOBEHHUS TOPEHUs (TJICHNU).

2.9. MuHnManbHas SHEPIys 3aXKUraHus

2.9.1. MuHHMManbHas SHEPTUsl 3aKUTAaHUS—HAWMEHBIIAs JHEPrHs 3JIEKTPUYECKOrO
pa3psiaa, crocoOHasi BOCINIAMEHHTh HanOOoJIee JIETKO BOCIUIAMEHSIOIIYIOCS CMECh TOPIOYETO
BEIIIECTBA C BO3AYXOM.

2.9.2. 3HayeHHEe MUHUMAJILHOW YHEPTUHU 3QKUTAHUS CICAYET MPUMEHATH IPU pa3paboTKe
MEpOINpUATHIA 1O O00ECIICUCHHIO MO0XAPOB3PHIBOOE30IACHBIX YCIOBUH IepepaboTKu
TOPIOYMX  BEIIECTB M OOECIEYEHHUs  BIEKTPOCTATHUECKOH  MCKPOOE30IacHOCTH
TEXHOJIOTHYECKUX IMPOIECCOB B cOOTBeTCTBUH ¢ TpeboBanusmu ['OCT 12.1.004, TOCT
12.1.010 u I'OCT 12.1.018.

2.9.3. CymHOoCTh MeTO/Ia OTIPEIeICHNSI MUHIMAIBHON YHEPTUHN 3aXKHUTaHHUS 3aKITI0UaeTCs
B 3aKUTAaHUM C 3aJaHHON BEpPOSITHOCTBIO TIa30-, Mapo- WM IBUIEBO3IYIIHON cMecH
Pa3IMYHON KOHLEHTPALUH SJIEKTPUUECKUM Pa3psoM pa3lIMuHONH SHEPrUM U BBISIBICHUH
MUHUMAJIBHOTO 3HAYCHHS DHEPTUU 3KUTAaHUSA Iocie 00pabOTKH 3KCIEePHUMEHTAIBHBIX
JTAaHHBIX.

2.10. KucnoponHslif HHIEKC

2.10.1. Kucnopoauslii MHIEKC—MHHUMAJIBHOE COJACPIKAHUE KHUCIOPOAa B KUCIOPOIHO-
a30THOHM cMecH, P KOTOPOM BO3MOXKHO CBe4e0Opa3HOe TOpeHHE MaTephalia B yCIOBHAX
CIEIMAIbHBIX UCTIBITAHUI.

2.10.2. 3HaveHHE KHUCIIOPOJHOIO HHJICKCA CIEAYyeT NPUMEHATh MpH pa3paboTKe
MOJIMMEPHBIX KOMIO3UIMH TTOHMXEHHOH TOpIOYeCTH ¥ KOHTPOJIE TOPIOYECTH MOJIMMEPHBIX
MaTepualioB, TKaHEH, MEeJUIIONIO3HO-OYMaXXHBIX W3ACIHA W JPYTHX MaTepHajoB.
Kucnopoassiif mHAEKC HEOOXOIUMO BKIIIOYATh B CTAHJAPTHI WM TEXHUYECKHE YCIOBHUS Ha
TBEpP/bIE BEllecTBA (MaTepHAIIBI).

2.10.3. CymHOCTh MeTOAa ONpPENECICHHUS KHCIOPOJAHOIO MHIAEKCA 3aKJIIoYaeTcs B
HAaXOXKJCHHM MUHHMAJIbHON KOHIIEHTpPAIlMA KHCIOPOAAa B IOTOKE KHCIOPOJHO-a30THOM
cMecH, TIpH KOTOpOW  HAOMIOZAeTCs  CaMOCTOSATENIFHOE TOpPEHHE  BEPTHUKAIBHO
pacIioyokeHHOTo 00pasia, 3a)KUraeMoro CBepxy.

2.11. CiocoOHOCTh B3pBIBATHCS M TOPETh IPH B3aUMOAEHCTBUU C BOJIOW, KHCIOPOJIOM
BO3IyXa U IPYTHIMH BEIIECTBAMH (B3aUMHBII KOHTAKT BEHIECTB)

2.11.1. CrtocobHOCTP B3pBIBATHCS M TOPETH MPH B3aMMOJACHCTBHH C BOJIOH, KUCIOPOJIOM
BO3/lyXa M JIPYTMMH BEIIECTBAMH — 3TO Ka4yeCTBEHHBIH IOKa3aTelb, XapaKTEepU3yHOLIHN
0co0yI0 IOKapHYIO OMACHOCTH HEKOTOPBIX BEIIECTB.

2.11.2. JlaHHBIE O CTIOCOOHOCTH BEIIECTB B3PHIBATHCS U TOPETH IMPH B3aHMHOM KOHTAKTE
HEOOXOAWMO BKIIIOYATh B CTaHAAPTHl WM TEXHHUYECKHE YCIOBHS HA BEIIECTBA, a TaKKe
ClielyeT NMPUMEHSTh NPH ONPEIEJICHUH KaTeropuH IMOMEIIEHHH MO B3PBIBOIOXKAPHOH M
MOXAPHOM ONAacHOCTH B COOTBETCTBUM C TpPEOOBAHMSIMH HOPM TEXHOJOIMYECKOTO
MPOEKTUPOBAHMS; TpPH BEIOOpe OE30MacHBIX YCIOBHH MPOBENEHHUS TEXHOIOTHYECKUX
MPOIIECCOB W YCIIOBHHM COBMECTHOTO XpaHEHHS W TPAHCIOPTHUPOBAHMUSA BEIIECTB U
MaTepHalioB; NIPU BHIOOPE MM Ha3HAUYEHHUHU CPEJCTB M0XKAPOTYILIEHUS.

2.11.3. CymHocTh MeToAa OmHpejieNeHHs CIOCOOHOCTH B3pBIBATbCS M TOPETh IIPU
B3aMMHOM KOHTAKT€ BEIMIECTB 3aKIIFOYAETCS B MEXaHHYECKOM CMEIIMBAHUH HCCIIETYEMBIX
BEIIECTB B 33JaHHOW NMPOTIOPIMH U OIIEHKE PE3yIbTaTOB UCTIHITAHHUS.

2.12. HopmaiibHasi CKOPOCTh PaclpoCTPaHEHUS MIJIaMEHH

2.12.1. HopManbHasg CKOPOCTb PaCHpOCTPAHEHUS IIAMEHH—CKOPOCTh IEepEeMELICHUS
(poHTa TIIAMEHH OTHOCHUTEIHFHO HECTOPEBIIETO Ta3a B HANPABJICHUH, MEPIICHINKYIIPHOM K
€r0 TIOBEPXHOCTH.

2.12.2. 3HadyeHHe HOPMAIbHOH CKOPOCTH PACIPOCTPAHEHMs] IUIAMEHHU CIIEIyeT
IIPUMEHATh B pacyeTax CKOPOCTH HapacTaHWs JIaBJICHHS! B3pPbIBA ra3o- H MapOBO3AYIIHBIX
cMeceid B 3aKpBITOM, HETEPMETHYHOM OOOpPYIOBAHWH M IIOMEIIEHHSX, KPUTHIECKOTO
(racsimero) amaMeTpa TpH  pa3pabOTKe M CO3JaHWM OTHENpPErpajuTeNeH, IUIOIMIaIH
JIETKOCOpachlBaeMbIX  KOHCTPYKLHMH, MNpPeIOXpaHUTENbHBIX MeMOpaH ¥ JApYrux
pasrepMETHU3UPYIOINX YCTPOWCTB; MNpH pa3paboTKe MEpOonpusATHH Mo o0ecredyeHHIo
MTO’KapOB3PHIBOOE30MMACHOCTH  TEXHOJOTHMYECKMX  IPOIECCOB B COOTBETCTBHH  C
tpedoBanusmu ['OCT 12.1.004 u TOCT 12.1.010.

2.12.3. CymHOCTh METOAa OMNpeNAeTeHUs HOPMAJbHOM CKOPOCTH pPaclpoCTpaHEHUS



IUTAMEHHU 3aKJII0YaeTCsl B NPHUTOTOBICHUH TOPIOYEH CMECH H3BECTHOI'O COCTaBa BHYTPH
PEAKOMOHHOTO COCyJa, 3aKUI'aHuM CMECHU B HEHTPEC TOUCUHBIM MCTOYHUKOM, PETrUCTpaliun
W3MEHEHHS BO BPEMEHH JIaBJICHHS B COCyJle M 00pabOTKe SKCIEPHUMEHTAIBHON 3aBUCUMOCTH
“maBneHHe—BpeMs’’ C HCIOJIh30BAHNEM MATEMAaTHUECKOW MOJIEIH IPOIecca TOPEHHS Ta3a B
3aMKHYTOM COCyZA€ W IMpOIEenyphl ONTHMH3AIUH. MaTemMaThdeckas MOJETb IT03BOJIIET
MOJIyYUTh PACUYETHYIO 3aBUCHMOCTh “‘JaBlieHHe—BpeMs’, ONTHUMH3AIUs KOTOpOH I0
AQHAJIOTMYHON  OKCIIEPUMEHTAIBHOM 3aBHCMMOCTH JaeT B  pe3yJbTare H3MEHEHHE
HOPMAIJTEHOW CKOPOCTH B TIPOLIECCE PA3BUTHS B3PBIBA TSI KOHKPETHOTO HCITBITAHHS.

2.13. CKopOCTh BBITOpaHUS

2.13.1. CxopocCTh BBITOPAHUS—KOJINYECTBO KUAKOCTH, CrOpAroieil B MHUILY BPEMEHU
c eauHMUBl TUomanad. CKOPOCTh BBITOPAHUSI XapaKTEpU3yeT WHTEHCHBHOCTH TOPEHUS
KHUIKOCTH.

2.13.2. 3HaveHHE CKOPOCTH BBITOPAHUS CIEAyeT MPUMEHATh MpPHU PaCUETHBIX
OIPCACIICHUAX NPOAOJIKUTCIBHOCTH TOPCHHUA KHUIAKOCTU B PE3€pByapax, MHTCHCUBHOCTHU
TEIJIOBBIZICTICHUSI W TEMIIEPaTYpHOTO peXuMa I0XKapa, WHTEHCHBHOCTH IOAA4H
OTHETYIIAIINX BEIIECTB.

2.13.3. CymHOocTh MeTOAAa ONpEAETCHHUS CKOPOCTH BBITOPaHHSA 3aKJIIOYaeTcs B
3a)KMIaHUM 00pa3lia >KUAKOCTH B PEAKIMOHHOM COCyJe, (DUKCHPOBAaHUU IIOTEPU MAacChl
oOpa3na 3a OIpeJeNeHHBIH IIPOMEXYTOK BpEMEHH W MaTeMaTHYecKod o0paboTke
SKCIEPUMEHTAIBHBIX TaHHBIX.

2.14. KoappumnueHT A16IM000pa30BaHMs

2.14.1. Kospduuuent npiMooOpazoBaHusi —  I[OKa3aTellb, XapaKTEePU3YHOLIHHA
OIITHYECKYIO IUIOTHOCTH JIbIMa, OOpasylomierocss Npd IUIAMEHHOM TOPEHHH WU
TEPMOOKHCIIUTEIIEHOW NECTPYKIUU (TICHHWH) OIpPENeNIeHHOTO KOJIHUYeCTBAa TBEPAOTO
BellecTBa (MaTeprana) B YCIOBHSIX CIICIUATBHBIX UCIIBITAHUN.

2.14.2. 3nauenue kod(p¢HLMEHTAa ABIMOOOpa30BaHMS CIEAYET MPUMEHATH JUIs
KJIaccU(UKay MaTepuaoB MO ABIMO0OOpa3ylomeil ciocoOHoCTH. Pa3nyaioT Tpu rpyms
MaTepHAaIIOB:

¢ MaJIoi JpIMO0Opa3yromeil cmocoOHOCTEI0 — KO QHUIMEHT IpIMOo00pazoBanus 10 50
M- k! BKJIIOY.;

C YMEPCHHOHW IBIMOOOpPAa3yIOIIel CIOCOOHOCTEI0 — KOI(M(GUIIMEHT ThIMOOOpa30BaHUs
cB. 50 o 500 M- KT BKJIIOY..;

C BBICOKOH JBIMOOOPA3yIOIel CIIoCOOHOCTEI0O — K03 (HUITMEHT TRIMOOOpa30BaHUS CB.
500 m* - k.

3HaueHne ko3¢ ¢unreHTa ApIMO0Opa3oBaHusl HEOOXOANMO BKJIIOYATh B CTAHAAPTHI WU
TEXHUYECKHE YCIOBUS Ha TBEPIbIC BEIIECTBA U MATEPUAIIEIL.

2.143. CymHocTs MeTOZa oOmpeneneHuss KodpdumueHTa  IHIMOOOpPa30BAHHSA
3aKJIFOYAeTCs B OINPEAEICHUH ONTHYECKOM INIOTHOCTHU JIbIMa, 00pa3yIonierocst Npyu ropeHuu
WIN TJICHWW W3BECTHOTO KOJIMYECTBAa WCIIBITYEMOT0 BEIIeCTBA WJIM MarepHala,
pacrpeneneHHoro B 3aJJaHHOM O0BEMeE.

2.15. MHnekc pacupocTpaHeHus IIaMEeHN

2.15.1. WHpekc pacnpocTpaHeHHs IUIaMEHH—YCJIOBHBIM Oe3pa3MepHbIii NOKa3aTelb,
XapaKTEepU3yIOLUMH CIIOCOOHOCTh BELIECTB BOCIUIAMEHSTHCS, PACHPOCTPAHATH ILIAMsS MO
MTOBEPXHOCTH M BBIACTIATH TEILIO.

2.15.2. 3HaueHue WHAEKCA PACIPOCTPAHCHUS
KJ1acCHu(MKAIMU MaTePHAIOB!

TUIaME€HU  CIIEAYET NPUMEHATH I

HE PacIpOCTPaHSIOMKE IJIaMs IO MOBEPXHOCTH—WHAEKC PACIpPOCTPAHEHHs IUIaMEHH

paseH 0;

MEJUIEHHO PacCHpOCTPaHSAIOIIME TUIaMsl 0 MOBEPXHOCTH — HHAEKC PaclpOCTpaHEHUS
miaMmenu cB. 0 1o 20 BKIIOY.;

OBICTPO paCTIPOCTPAHSIOMINE IUIaMs IO IMOBEPXHOCTH — HWHAEKC PaCIpOCTPaHECHHUS

1aMeHH cB. 20.

2.15.3. CymHocTh MeTOJa ONpENeNeHUs] UHAEKCAa paclpoCTpaHEHHs IUIaMEHH
3aKJFOYaCTCsl B OIEHKE CIOCOOHOCTH MaTepHana BOCIUIAMEHSTHCS, BBIACHATH TEIUIO U
pacIpoCTpaHsTh IIaMs 10 IIOBEPXHOCTH P BO3AECHCTBUH BHEIITHETO TEIUIOBOTO MOTOKA.

2.16. Iloka3arenb TOKCUYHOCTH MIPOAYKTOB FOPEHUS MOJIMMEPHBIX MaTepPHAJIOB

2.16.1. Tloka3arenb TOKCHYHOCTU MPOJYKTOB TOPEHUS—OTHOLICHHE KOJIMYECTBA
Mareprasa K eIMHHIE 00beMa 3aMKHYTOTO NPOCTPAHCTBA, B KOTOPOM 00pa3yroIuecs Mmpu
TOPEHHH MaTepuana  Ia3000pa3Hble NPOAYKTHI BBI3BIBAIOT rHbens 50% MOMOMBITHBIX
KHBOTHBIX.

2.16.2. 3HaueHue nmokasaTensl TOKCUYHOCTH IPOMYKTOB TOPEHUs CIEAYET NPUMEHSTH
JUIS CPAaBHHUTEIIFHOM OIIEHKM ITOJIMMEPHBIX MATEPHaJIOB, a TAKXKE BKJIIOYATh B TEXHUYECKHUE
YCIIOBUS M CTAHZAPTHI HA OTEJIOYHBIE U TEINION30JSIINOHHBIE MATEPHUAIIBL.

Knaccudukanus wmarepuanoB 1O 3HAYEHHIO MOKa3aTedss TOKCHYHOCTH IPOAYKTOB
ropeHus npuBeeHa B Tabu. 2.

Tab6muma 2
Kiacc onacnoctu 3
CLs, ,T "M~ , TP BPEMCHH OKCIIO3UIINH, MUH
5 15 30 60

UpesBbIYailHO OMacHbBIE Jo 25 Jo 17 Jlo 13 Jlo 10
BricokoormnacHbie 25—70 17—50 13—40 10—30
YMepeHHOOnacHbIe 70—210 50—150 [ 40—120 30—90
MajoonacHbie Cg. 210 Cg. 150 Cs. 120 Cg. 90

2.16.3. CymHOCT, ME€TOAA ONpeeNieHUs] ToKa3aTelis TOKCUYHOCTH 3aKII0YaeTcs B
CKUTaHUM UCCIIECAyeMOro MaTepHuaia B Kamepe CropaHusi MpU 3aJaHHOW IUIOTHOCTH
TEIJIOBOTO TOTOKa ¥ BBISABICHWH 3aBHCHMOCTH JIETATBHOTO J(@dekTa razoo0pa3HbIX
MIPOJYKTOB TOPEHUs OT MacChl MaTepHala, OTHECEHHOH K eMHUIIe 00beMa dKCIO3UIIMOHHON
KaMepBhl.

2.17. MuanMmaneHas QrerMaTH3UpYOIas KOHIEHTpanus (erMaTuzaropa

2.17.1. MunumanpHas  ¢uermMatuupymooiias KOHLEeHTpauus  (rierMaTu3aropa—
HauMCHbIIAsA KOHLCHTpalus q)nerMaTmaTopa B CMCCHU C T'OPHOYHMM H OKHCIIUTECICM, IPpU
KOTOpOW CMECh CTaHOBUTCS HECIIOCOOHON K paclpoCTpaHEHHIO IUIAMEHH IpH JTH000M
COOTHOIICHUH TOPIOYEr0 U OKHUCIIUTEIIS.

2.17.2. 3HayeHue MUHHUMAIBHOH (ierMaTH3UPYIOIeH KOHLEHTpaluu (erMaTu3aTopa
cienyer MIPUMEHSTh npu pa3pabotke MEPOTIPUATHI o obecrieueHHIo
MI0XapPOB3PHIBOOE30MACHOCTH TEXHOJIOTHUECKHX IPOLIECCOB METOAOM  (ierMaTusalyy B
cootBercTBuH ¢ TpeboBanusmu [OCT 12.1.004 u TOCT 12.1.010.

2.17.3. CymHocTe MeTOJAa ONpEAeNCHHS MHHHMAIBHOH  (herMaTu3upyronien



KOHLEHTpauuu (paermatusaropa 3aKiIO4aeTcss B ONPEIEICHWH KOHIIEHTPALMOHHBIX
HPEJIeNIOB PacpOCTPAHEHHUSI TUIAMEHHU TOPIOYEro BElecTBa MPH pa30aBiIeHHH ra30-, Mapo- u
MBUIEBO3/IyIIHOM  CMECH  JaHHBIM  (IErMaTu3aTopoM M IOIYyYeHHH  “KpPUBOH
¢nermarmzamun”’. [Tuk “kpuBO# (rerMaTu3anuu’” COOTBETCTBYET 3HAYCHHUI0 MUHHMAIBHON
¢uermaTH3npyIOIIei KOHIEHTpayu (iermMaru3aropa.

2.18. MuHMMaIbHOE B3PBIBOOMACHOE COJIEPKAHHUE KUCIOPOaa

2.18.1. MuHNManbHOE B3pBIBOOIACHOE COAEPIKaHME KHCIOPOAA— TaKas KOHLEHTpaLUs
KHCJIOpOZia B TOpIOYEH CMECH, COCTOSIIEH W3 TOPIOYEro BEINeCTBA, BO3AyXa H
¢nermaTuzaTopa, MEHbIIE KOTOPOW pacHpOCTpaHEHHE IIAMEHHM B CMECH CTaHOBHUTCS
HEBO3MOXHBIM IpU JI000W KOHLEHTPALMH TOPIOYEro B CMECH, pa30aBlIEHHOW JaHHBIM
(irerMaTH3aTOpPOM.

2.18.2. 3HaueHHe MHHHMAIBHOTO  B3PBHIBOOIIACHOTO CONEPYKAHHS KHCIOPOAa CIIEAYeT
MPUMEHSATH MPH pa3paboTKe MEPONPHUATHH MO 00ECIIEYSHHIO MOKAPOB3PHIBOOE30TTACHOCTH
TEXHOJIOTMYECKHX IpolreccoB B cooTBeTcTBUU ¢ TpedoBanusimu 'OCT 12.1.004 u T'OCT
12.1.010.

2.18.3. CymHOCTh MeTOIa OIpEeIICHIs] MUHIMAIBHOTO B3PBIBOOIIACHOTO CONEPIKAHHS
KHCJIOPOZia  3aKJIIOYaeTCsi B HCHBITAHUM HAa BOCIUIAMEHEHHE TIa30-, Iapo- WU
MbIJIEBO3 Y IIHBIX cMmeceit pas3jiM4Horo cocrana, p336aBﬂeHHle JaHHBIM (bﬂel"MaTPBaTOpOM,
JI0 BBISABJICHNS MUHMMAJIBHON KOHLIEHTPAIMH KHCJIOPOJa M MaKCHMMAJIbHOH KOHLEHTpPALMH
(irermMaTH3aTOpPa, MPHU KOTOPHIX €Il BO3MOXKHO PacIpOCTPaHEHNE IIIAMEHH 110 CMECH.

2.19. MakcumanbHOE JaBJICHHUE B3PhIBa

2.19.1. MakcumainbpHOE JllaBlieHHE B3pblBa—HaHOOJbLIEe H30BITOUHOE JaBJICHUE,
BO3HMKAalOIIEe TpH JedarpaliltOHHOM CrOpaHUH ra3o-, Mapo- WM MbUIEBO3AYIIHONH CMECH B
3aMKHYTOM COCY[e IPH HavyaabHOM naBieHun cMecu 101,3 xI1a.

2.19.2. 3HaueHWe MaKCHMAIbHOTO JaBJICHHS B3pbIBa CIEAyeT MPHUMEHATh MpHU
OIPEJCIICHUN KaTEeropuy IOMEILUECHUN II0 B3PHIBOIIOKAPHOM M II0XKAPHOM OIIACHOCTU B
COOTBETCTBHH C TPEOOBAHMSIMH HOPM TEXHOJIOTHUECKOTO POEKTHPOBAHUS, IIPU pa3paboTKe
MEpOTIPHATHIA 10 00ECIIEUCHUIO MTOKapOB3PHIBOOE30MACHOCTH TEXHOJIOTHIECKUX MTPOIIECCOB
B cootBercTBUH ¢ TpeboBanusmu ['OCT 12.1.004 u 'OCT 12.1.010.

2.19.3. CymHocTh MeTo1a OnpeeeH!s MaKCUMaJIbHOTO JTaBJICHHS B3phIBA 3aKII0UACTCS
B 3@KUTaHWU Tra30-, Mapo- M IBUICBO3IYIIHOH CMECH 3aJaHHOTO COCTaBa B 0O0BeMe
PEaKIMOHHOTO COCYZa M PETHUCTPALMH M30BITOYHOTO Pa3BUBAIOIIEIOCS IPH BOCTIAMEHEHUH
roproye cMmecu JaBieHUs. M3MeHss KOHIEHTPAlMI0 TOPIOYEro B CMECH, BBIABISIOT
MAaKCUMAJIbHOC 3HAYCHUE J1aBJICHUA B3PbIBA.

2.20. CkopocCTb HapacTaHUs AAaBIECHUS B3pbIBa

2.20.1. CxopocTh HapacTaHHs NaBJICHUS B3pbIBa—IIPON3BOIHAS TABICHUS B3PHIBA IO
BPEMEHM Ha BOCXOJSINEM Yy4YacTKE 3aBHCHUMOCTH [JaBJICHUS B3pbIBA TOPIOYEH CMECH B
3aMKHYTOM COCYJI€ OT BPEMEHH.

2.20.2. 3HaueHHe CKOPOCTH HapacTaHMs [ABIECHUS B3pbIBAa CIEAYeT HPUMEHSTH INPHU
pa3paboTke MEPOIPHUATHIA 10 00ECTICUSHHIO MTO’KapOB3PHIBOOC30MACHOCTH TEXHOJIOTHUECKUX
nporieccoB B cooTBeTcTBUU ¢ TpedboBanusmu ['OCT 12.1.004 u T'OCT 12.1.010,

2.20.3. CyuHoCcTh METO/a ONpeAeNeH!s] CKOPOCTH HapacTaHUs JaBJICHUS 3aKII0YaeTCs B
9KCIIEPUMEHTAILHOM OIPEJIeJICHUH MaKCUMAaJbHOTO JIaBJICHHSI B3pbIBA TOpIOYel cCMecH B
3aMKHYTOM COCYZE, TMOCTPOCHHH rpadika W3MEHEHHMS AABICHHS B3pbIBA BO BPEMEHH H
pacuere cpefHel 1 MaKCUMalIbHON CKOPOCTH I10 U3BECTHBIM (OPMYyIIaM.

3. YCJIOBUA ITOXAPOB3PBIBOBE3OITACHOCTU IIPU MCIIOJIbB3OBAHUN
BEIIECTB 1 MATEPHAJIOB

3.1. [Jna obecrmeyeHHuss TOXapOB3PHIBOOE30MACHOCTH IIPOLIECCOB  IPOU3BOICTBA,
nepepaboTKU, XpaHEHHsS M TPAHCHOPTHPOBAHMSA BEIIECTB W MaTepHaloB HEOOXOAUMO
JIAaHHBIE O IOKAa3aTelsiX MOYKAPOB3PHIBOOIIACHOCTH BEILECTB U MAaTEPUAJIOB HCIIOJIB30BATh C
ko3 pueHTamu 6e30macHOCTH, TPUBEACHHBIMU B Ta0I. 3.

Tabnwma 3
Cnoco0 Pernamentupyemsrit VYcnosus
MIPEeIOTBPAIICHHAS mapamMmeTp TO’KapOB3PHIBOOE30IACHOCT
o’Kapa, B3phIBa u
IIpenorBparieHue 00 ¢, 06e3 ¢, 03509 (p,-0,7R)
pa3oBaHus roproyei cpe ¢ 0e321,1 (¢;+0,7R)
Jbl ¢ 4, 0e3 ¢ g¢,0e321,1(p4+0,7R)
9o, 0e3 9o, ,0e3<0,9 ((Poz -0,710)
OrpaHudeHne T'oprouecTs BelecTBa |l oprouecTs BEIlIECTBA
BOCIUIAMEHSEMOCTH u|(MaTepuana) (maTepuana) He JIOJDKHA
TOPIOYECTH BELIECTB U ObITh OoJice periiaMeHTH
MaTepHalioB pOBaHHOM
K1, K, <K1
tBCI'I,IZI t BCILJ <t BCI(3.T.) ~ 35°C
IIpenoTBpamenue Woes Wees £0,4 Wy
00pa3oBaHusd B TOprovYei toes < 0,8 t,,
cpene (Wiaw BHECEHUS B toes < 0,8t
Hee) HACTOYHHUKOB
3aKUTaHHS

KW —xwucnoponHsiii uHIEKC, % 00.;

KW n—nomycTuMblii KHCIIOPOAHBIN HHAEKC IIPH HOPMAJIBHOH Temmepatype, % 00.;

R— BOCTIpOM3BOAMMOCTh METOJA OIpEaeIeHHsI IMoKa3aTems MOXKapHOH OMAacHOCTH TPH
JIOBEPUTETILHOM BEPOSITHOCTH 95%;

t ge; — Oe3omacHas Temneparypa, °C;

taen,; —/AOIyCTUMAas TEMIIEpPATypa BCHbILKH, °C;

taen(s.r) —TEMIIEPATYPA BCIBILIKH B 3aKpbITOM TUIIE, °C;.

t—MHUHUMaJIbHAs TEMIepaTypa Cpelbl, MPH KOTOPOW HAOIIOAAETCS CaMOBO3TOpPaHHE
oOpa3a,. °C;

t; —TemmepaTypa Tienus, °C;

Wee, — Oe3omnacHast sHeprus 3axuranms, Jk;

W — MUHUMaJbHas SHEprus 3axxuranus, Jx;

(0 ; —BEPXHUI KOHIEHTPAIIMOHHBIN  Tpelesl pacHpOCTpPaHEHUsS IUIAMEHH IO CMECH
TOPIOYEro BeMIeCcTBa C BO3AYXOM, % 00. (T M)

@ 1,6e;— 0€30I1acHast KOHIIEHTPALMS TOPIOYEro BemecTna, % 00. (r~M'3);



@y —HIWKHUA KOHIICHTPAIIMOHHBIA MpPEIeNl PACOpPOCTPAHCHHUS IUIAMEHH IO CMECH
rOpIOYEro BEIIECTBA C BO3AYXOM, % 00. (I - M™);
(o, —MHUHHMAJILHOE B3PHIBOOTIACHOE COZICPIKAHME KUCIOPOJIA B roproueit cmecu, % 00.;

®o, _Gey—0€30IaCHasi KOHIIEHTPALUs KUCIOpoa B Toproueii cmecH, % 00.;

(p — MUHUMAJIbHAs (QIerMaTH3Upyomas KOHIEHTpalus duermaTusaropa, % 00.;
(P¢.6es — Oe30macHas rerMaTH3UpyIoNIas KOHIEHTpaus daermaTusaTopa, % o0.

4. METO/Ibl OIPEJEJIEHUS TTOKA3ATEJIEM ITOXXAPOB3PHIBOOITACHOCTH
BEIIECTB 1 MATEPHAJIOB

MeTo/] SKCIIEpUMEHTAIBHOTO ONpPEIeNICHNs] IPEANOYTUTENICH U SBIIsIETCS 0053aTEIbHBIM,
€CII OTCYTCTBYET anpoOHWpOBaHHBIH pacydeTHBI METO/, a TaKKe €CIM TOYHOCTh WIIU
00nacTh IPUMEHEHHUS PACUYSTHBIX METO/IOB HE YAOBJICTBOPUTENIBHA.

4.1. Metop 5KCIIepHIMEHTAIBHOTO ONPEAEIeHHA IPYIIEI HETOPIOYMX MaTepHAaIOB

Mero He NpPUMEHHM JUIsi HWCHBITaHUS CJOUCTBIX MAaTepualioB M MaTepHaloB C
TIOKPBITHAMH U OOJIMIIOBKAMH.

4.1.1. Annapamypa

Cxema npubopa 11 onpeeeHus IPyIIbl HerOpIoUuX MaTepHalIoB IIPUBEIEHa Ha YepT.

4.1.1.1. leup  TpyOGuaTOoro THHa BHYTpeHHMM JuamerpoM (75+1) Mm, BeIcOTOH
(150£1) mm, TommuHuoM creHKH (10+1) MM, M3rOTOBJICHHAS W3 OTHEYNOPHOTO Marepuaia
miotHOCTBIO (2800+300) Krm™. Tpy0a meun oOMaThIBaeTCS B OAHMH CIIOW 3JIEKTPUIECKOMH
CIIMPANbIO M3 HUXPOMOBOI MPOBOJOKH ceuermeM | Mm® ¢ comportusienuem (19+1) Om.
OOmmast TOJNIIMHA CTEHKH C YYE€TOM OTHEYNOPHOTO IIEMEHTa, KPEISIIEro 3JIEKTPHYECKYIO
CImpailb, HE JOJDKHA mpeBbmars 15 mM. TpyOy medm ciiemyer 3akpenuTb B IEHTPE
3alIUTHOTO KOXKyxa. IIpocTpaHCTBO Mexmy TPyOOiH M KOKYXOM 3alOJIHSIOT HECTOPacMbIM
TEIIOM30IAMOHHBIM MATEPHATIOM CPEIHEH IIOTHOCTBIO (140:£20) KrM™.

4.1.1.2. 3ammTHEIA 3KpaH BHYTpeHHMM JuameTpoM (75+1) MM u BeicoTod 50 MM c
OTIOJMPOBAHHOU BHYTPEHHEH MOBEPXHOCTBHIO, HM3TOTOBJICHHBIM W3 JIMCTOBOM CTalu
tonmuHOW 1 MM. CHapyX#  3KpaH TEMJIOH30JIHMPYIOT CIOEM MHUHEPAIbHOTO BOJIOKHA C
TeronpoBoaHocTsio (0,04+0,01) Br - M + K nipn cpemneii remmeparype 20 °C. Tonuiuua
TEIUIOM30IUPYIOLIETO €0 — HE MEHee 25 MM.

4.1.1.3. Crabumm3atop BO3IYIIHOTO IIOTOKa KOHHYECKOW (OPMBI, IUIOTHO,
BO3IyXOHETIPOHUIIAEMO NPHCOEANHEHHBIH K OCHOBaHHUIO meyd. [[nmnHa crabummsaropa 500
MM, BHyTpeHHUIl BepxHuii  nuamerp (75+1) mm u HwkHuA (10.0£0,5) mm. Crabunuzarop
M3TOTaBIMBAIOT M3 JIUCTOBOM CTalM TOJNIIUHOM | MM C OTHOJMPOBAHHON BHYTpEHHEH
MMOBEPXHOCThI0. BepxHIOI dYacTe crabmims3aropa JIMHOM He MeHee 250 MM
TEIJIOM30JMPYIOT €  BHEIIHEH  CTOPOHBI  CIOEM  MHHEPAJIBbHOTO  BOJIOKHA €
TemonpoogHocThio (0,04+£0,01) Br - M - K npu cpenneii Temneparype 20 °C.

1 — mopacraBka; 2 — BBITSKKA; 3 — TEIUIOM30JISILIMOHHBINA CJIOM 3alIUTHOTO SKpaHa u
crabunmsaropa; 4 — Iedpb; 5 — AepikaTenb 00pasia; 6 — yCTPOUCTBO IS OITyCKaHHUS
obpasma; 7 — TepModJIeKTpUIeCcKHe Mpeodpa3oBarenu; § — 3alUTHBINA dKpaH; 9 —
3aLIUTHBIA KOXKYX; /() — TEIUIOM30JIIIIMOHHBIA MaTeprai; 11 — crabuinzaTop BO31LyLIHOTO
MOTOKA
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4.1.1.4. CoGpanHBIle BMECTE T€Yb, 3AIUTHBIA KpaH U CTAOMIN3aTOp YCTAaHABIMBAIOT Ha
MOJICTABKY, HMEIOIIYI0 OCHOBAHHWE WM BBITSXKKY, CIY)KalIyl0 Ui YMEHbBLIEHHUS TATH Yy
OCHOBaHHS KOHyca crabmimu3aTopa. Breicota BeITsDKKM — 550 MMm. PaccrosHume mexmy
HIDKHAM KOHIIOM CTa0MIIN3aTOpa W OCHOBAHUEM ITOJICTABKHU JTOJDKHO COCTaBIIATH HE MEHEe
250 mMm.

4.1.1.5. Jlepxarens o0pasia, M3rOTOBJIEHHBIH M3 >KapOCTOWKOW CTaJIbHOM NPOBOJIOKU
quaMeTpoM 1,5 MM, JOIDKEH HMMeTh IWIMHApHYecKyro (opmy. OcHOBaHHEM IepikaTeis
SIBIIICTCS CETKA U3 TOHKOH CTaJbHOM ’KapOCTONHKOM mpoBonoku. Bricota mepkarters (50+2)
MM, auameTrp 47 mm. [lepxarenp obOpasma maccoit (15+2) r moxaBemeH Ha TpyOke u3



HEePKaBEIOIIEH CTaIN C BHEITHUM AUaMETPOM 6 MM U BHYTPEHHUM — 4 MM.

4.1.1.6. YCTpoHCTBO ISl OMyCKaHus 00pasiia, COCTOSIIES U3 METAJUIMICCKOTO CTEPIKHS,
CKOJIB3SIILIETO I10 BEPTHKAJbHOW HANpaBISIONICH, ITO3BOJSIET JIETKO OIyCKaTh oOpaser
BHYTPh Tieun 0e3 KacaHWs ee CTeHKH TaKuM 00pa3oM, 4TOOBI 00pas3en TOYHO W HaNIeKHO
pacrionarajics B TEOMETPHUECKOM IIEHTPE MEUH.

4.1.1.7. TepMo3aeKTpUYECKHE MTPeoOpa3oBaTeId ¢ 000JIOUKON U3 HEPIKABCIOIIEH CTaH
BHEITHUM JHaMeTpoM 1,5 MM, MaKCUMaJIbHBIM AMAaMETPOM H30JIMPOBAHHOTO padoYero cras
He Oornee 0,5 MM, ciyxamye A U3MEPEHHUS TeMIIepaTyphl B I€YH, HA MOBEPXHOCTH U
BHYTPH oOOpasla HCCIeAyeMoro marepuaia. Paboume crmam Tpex TepMOdJIEKTPUIECKUX
npeoOpa3oBaTesiell yCTaHABIMBAIOT C MNOMOIIBIO NIA0JIOHA Ha OJHOM TOPH30HTAILHOM
YPOBHE, COOTBETCTBYIOIIEM cpenHed JmHUM mnedd (depT. 2). TepMo3neKTpudecKuit
npeobpa3oBarens T, H3MEPSIOMUI TeMIepaTypy B MEUd, JOJDKEH OBITh YCTAHOBIICH TAaKUM
obpazom, uToObI pabouuii crmaii Haxoawica Ha paccrosHuM (10,0+£0,5) MM OT CTEHKH meuwu.
PerynupoBKy ero mojio)eHust OCYILECTBIISIIOT C IOMOIIIBIO HaNpPaBIISIOLIEeH, NPUKPEIICHHON
K 3alUuTHOMY OJKpaHy. Tepmosanekrpuueckuii mnpeoOpazoBaresns T,, HU3MEpSIOLIMNA
TEeMIIepaTypy Ha MOBEPXHOCTH 00pasla, MOJHKEH OBITh YCTAaHOBICH TAaKUM 00pa3oM, YTOOBI
pabounii cnaif IMen KOHTAaKT ¢ 00pa3lioM C MOMEHTa Hayajla WCIBITAHWS M PACIIOaraics
JMaMeTPajIbHO MPOTUBOMOIOKHO IOJIOKEHUIO TEPMODJIEKTPHYECKOr0 Tpeodpa3oBares,
H3MEpSIOIIEr0 TEMIIepaTypy B Ieud. TepMOdJeKTpHdYecKuid npeoOpasoBarens Ts,
M3MEPSIIOIINN TeMIlepaTypy BHYTPH 00pasiia, TOJHKEH OBITh YCTAHOBIICH TaKUM  00pa3oM,
9TOOBI pabOYMil clTali HAXOJWICS B TEOMETPUIECKOM IIeHTpe oOpasma (a1 dero B oOpasiie
JIeNal0T OTBEPCTHE TUAMETPOM 2 MM).
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Bce HOBBIE TEpMORNIEKTPUUECKHE NPEOOpa30BaTENN IEPE] HCIOJIB30BAHUEM JIOJDKHBI
MIOJIBEPTaThCsl HCKYCCTBEHHOMY CTAapEHUIO JUIsl CHU)KEHHST OTPaKaroIleil CloCOOHOCTH.

4.1.1.8. TpexkaHaIBbHBIH CAaMONUIIYITHH TPUOOP, PETHCTPUPYIOLUTHN BBIXOJAHBIC CUTHAIIBI
TEPMORJIEKTPUIECKHUX Tpeodpa3oBaTeleil ¢ MOrpenrHoCThi0 TpaxyupoBku He Oomee 1 °C u
oOecreunBarOIi HEMPEPbIBHYIO 3alMCh MTOCTYMAIONINX JAHHBIX C MHTEPBAJIOM HE Ooiee
0,5 c. Knmacec Tounoctu npubopa — He ke 0,5.

4.1.1.9. CexyHnoMep ¢ IOTPEUIHOCTBIO H3MepeHHs He Ooutee 1 c.

4.1.1.10. [Ins waOmromeHHWs 3a OOpa3loM B IeYM W Oe30macHOW paboTHI omepaTopa
YCTaHABIMBAIOT Ha/l IEYbI0 CMOTPOBOE 3€PKAJI0 C TOPU3OHTAIBLHBIM YTIJIOM OTKJIOHEHHs 30°.

4.1.1.11. PerynsTop HampsoKeHUS] C BBIXOJHOM MOIIHOCTHIO He MeHee 1,5 kB-A,
MOTPEIIHOCTE pabOTBl KOTOPOTO JIOJDKHA COCTaBisATh He Ooiee 1 % OT HOMHHAIBHOU
BEJINYMHBI.

4.1.2. I[loocomoexra k ucnolmaHusam

4.1.2.1. Pa3menienue npubopa AJsl UCTIBITAHUN JIOJDKHO IMPEdyCMaTpUBaTh OTCYTCTBHE
BO3/ICHCTBUSL TSATM BO3MyXa H3BHE, IPSIMOIO COJHEYHOIO CBETa MM HMCKYyCCTBEHHOI'O
OCBEIIEHHS, 3aTPYJHSIONINX IIPOBEACHUE UCITIBITAaHNS M HaOJIOJEHNE 3a IUITAMEHEM BHYTPH
Y.

4.1.2.2. Tlepex mnpoBeieHHEM  WCHBITAHUH  CTAOWIM3UPYIOT  paboTy  IeYH,
NIPEABapUTENbHO BBHIHYB M3 Hee Jep)kaTeib oOpaslia ¢ yCTPOWCTBOM JUISl €r0 OITyCKaHWS.
VYcTaHaBIMBAIOT TEPMOBIIEKTPHUYECKUIT NpeoOpa3oBaTenb AT M3MEPEHHs TEMIIepaTypsl B
meun B cooTBeTcTBHU ¢ M. 4.1.1.7. Perymmpys BenMUMHY ITOaBaeMOTO HAampsHKEHUS,
HarpeBaroT IOCTENIEHHO MeyYb B TedeHue 2 4 a0 temmneparypsl (750+5) °C. YcraHoBuBmIascs
TEMIIepaTypa B II€4X He J0JDKHA U3MEHAThCs Oonee yeM Ha 2°C B Teuenne 10 muH.

4.1.2.3. B cny4asix mpoBeIeHHS UCIBITAHUN B TIOBOM MEYH, MPHU 3aMEHE I PEMOHTE
OTACTBHBIX y3JI0B MPHOOPa, HEOOXOAMMO HMPOBECTH IPaAyHPOBKY MEUH IyTEM H3MEPEHHMS
TEMICPATYpbl CTCHKH II€YMU IO TPEM BEPTHUKAJIBHBIM OCAM B TOYKAX, COOTBETCTBYHOIIUX
cepenuHe BBICOTHI CTEHKHM Ne4d M Ha ypoBHe 30 MM BBIIE M HIXKE CpeIHEH TOUYKH C
MIOMOIIBI0 CKAaHMPYIOIIETO YCTPOMCTBA ¢ TEPMOBJIEKTPHUECKUM IIpeoOpazoBaresieM (depT.
3). Ocoboe BHUMaHHWE CIEAyeT YHENATh  OOECIEYeHHIO  KOHTAKTa  MEXIy
TEPMOAIEKTPUIECKUM npeoOpa3zoBaTeieM u CTEHKOU MeYu. [MonoxeHue
TEPMOUIEKTPUUECKOTO  ITPeoOpa3oBaTelsi HENb3s U3MEHATh B TEUEHHWE 5 MUH JJO MOMEHTa
perucTpanyuy TeMIepaTyphl.

CpenHee apudMeTHUeCKOe 3HaYeHHE BCeX 9 3aperuCTpUPOBAHHBIX TEMIIEPATyp AOJDKHO
coctaBiath (835+£10)°C, u Takas TemmepaTypa JOJDKHA MOAJEPKUBATHCS TEpell HadaioM
ucnpitanuii. [lomoOpaHHBIM TakuM 00pa3oM pexuM MoJayu HaNpsDKeHUsT  Ha
HarpeBaTeIbHBIN 3JIEMEHT MOACPKUBAIOT U B TAJIBHEHIIIEM.

4.1.2.4. ]Insa ucnpITaHUN TOTOBAT 5 00pa3LiOB HCCIELyEMOro MaTepuana anamerpom (45.
2) MM, BbIcoTOM (5043) MmM. Ecnu Tonmmumua uccneayemMoro Matepuana cocraBiseT MeHee 50
MM, TO oOpasel HaOMpAIOT W3 HECKOJIBKHX CIJIOEB, YTOOBI OOECHEUUTh HEOOXOANMYIO
BbIcoTy. Citou B 00pasiie paconararoT TOIGKO TOPU30HTAIBHO U IFIOTHO COETUHSIOT MEXITY
o000l cTabHO# MPOBOJIOKOH nuamerpoM He Oonee 0,5 mm. Ciiom B oOpasiie pacroyiararoT
TakuM o0pa3oM, uTOObI pabouymii chail TepMOdIEKTPHUYECKOro mpeoOpasoBaTeds,
YCTAHOBJIEHHOTO B cepeArHe 00pa3na, HaXOAWIICS BHYTPH CJIOSl MaTepHaia, a He Ha IpaHuIe
paszerna cioeB.

OO0pa31bl ZOJKHBI XapaKTEPU30BaTh CPEAHUE CBOWCTBA UCCIIEAYEMOro MaTepuana.
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4.1.2.5. B BepxHe#l yactu oOpasla JenaioT OCEBOE OTBEPCTHE AMAMETPOM 2 MM JUIs
pasMelIeHUsT TEPMOBIIEKTPHUYECKOro TpeoOpazoBarensd. [lepex wucmbITaHHEM 00pa3mbl
BBIIEP)KUBAIOT B CYIIMJIBHOM mmKady mpu Temmeparype (60+6) °C B teuenue 20—24 9 ¢
HOCJEAYIONMM OXJIaXACHHEM HX A0 TeMIepaTypbl OKpykarouied cpenbl. JlomyckaeTcs
KOHJIMIIMOHUPOBaHKE 00pa3IoB B COOTBETCTBUU ¢ TpeboBanusiMu HT/] Ha marepuai.

4.1.2.6. Tlocine KOHIWIMOHUPOBAHWS OIPEHENIAIOT Maccy KakIoro oOpasma c
TOTPENTHOCTRIO He Oonee +0,1 T.

4.1.3. Ilposedenue ucnvimanuti

4.1.3.1. CtaOmm3upyroT paboTy mevn coriacHo m. 4.1.2.2.

4.1.3.2. TloaroTOBICHHBI K HWCIBITAHUIO 0Opa3el] MOMEMAI0T B JIepKaTelb, KPEIsIT K
HEMY T€PMORJIEKTpHYECKHE TpeodpazoBaTeny cornacHo 1. 4.1.1.7, mocne gero nepkateis ¢
o0pasiom 0e3 Kakux-1u00 TOJNYKOB OMYCKAKOT B MMEYb 3a BpeMs He Oonee 5 ¢. BriouaroT
CEKYHJIOMep cpa3y ke Iociie BBEACHHS UCIIBITYEeMOro 00pasia B 1eys.

4.133. B TedueHHe BCEro WUCHBITAHWSA  IOKA3aHUS  TEPMOIICKTPUICCKUX
mpeoOpa3oBarenei, H3MEpAIOIIMX  TEeMIepaTypy Ieud ©  o0pas3ua,  JOJDKHBI
PErUCTPUPOBATHCS CAMOIMLIYIIUM PUOOPOM.

4.1.3.4. Bpems ucnbiTaHus, Kak MpaBUio, cocTaBisieT 30 MUH. 3a 3TO BpeMsl JOCTUTAETCs
KOHEYHOE TEMIIEpaTypHOE pPaBHOBECHE, PETHUCTPUPYEMOE TEPMOIIEKTPUICCKUMHU
mpeoOpa3oBaTesiMi B MEUYH, BHYTPH 00pas3lia M Ha €ro IOBEPXHOCTH, Pa3iInude MEXIY
MOKa3aHMUAMHU KOTOPBIX HE NOJKHO  mpeBblmarh 2°C B TedeHue mocineanux 10 muH. B
cllyyae, €ciM TeMIlepaTypHOE paBHOBecHE He NOCTHrHyTo 3a 30 MHH, TO HE00XOIUMO
MIPONOJDKUTD  WCTBITAHWE OO MOMEHTa JOCTHXKEHHS KOHEYHOTO TEeMIIEPaTypHOTO

Veenuuena

paBHOBECHSI, IPOBEPSIS IIOKA3aHMU TEPMOAIIEKTPHUIECKHX IIpeoOpa3oBaTeneil ¢ HHTEPBAIOM 5
MuH. [lpm JOCTMIKEHMM TEeMIlepaTypHOTO pPaBHOBECHS WCIBITAaHHE IPEKPallaloT Mo
OKOHYAHHMH TIOCJIEIHETO S-MUHYTHOTO HWHTEpBajla; (UKCHPYIOT IPOIOIDKUTEILHOCTh
HCTIBITAHUS.

[Ipumeganne. YcTaHaBIMBass KPUTEPUH OICHKH PABHOBECHS, HEOOXOIMMO yUUTHIBATH,
4TO IIOKAa3aHUSl TEPMODIIEKTPHUUYECKOTO IpeoOpa3oBarels, yCTAaHOBJISHHOTO B CEpeIHHE
oOpasia, Bcerja JI0JDKHBI OBITh HIDKE TIOKa3aHUH TEPMO3JIEKTPUIECKOTrO ITpeodpa3oBaress B
TIEYH.

4.1.3.5. OOpazel; M3BJICKAIOT W3 IMEYH M IOCIE €ro OXJKAEHHS 0 TEeMIepaTyphl
OKpY>Karollel cpeJibl B3BEIIUBAIOT (C YYETOM OTXOAOB, KOTOPBIE OTIEIIINCE OT o0pasua u
yHaiy BHH3 B MIPOIlecce MCTIBITAHUS HITH ITOCTIE €0 OKOHYAHUS).

4.1.3.6. HcnoplTaHuio TMOAJiexKaT BCE S TMOATOTOBIEHHBIX oOpas3ioB. B mpoTokoie
OTpaXKaloT BCE HAOJIOJEHMS, Kacalolluecs IIOBEACHHsI KaxJoro obOpasla B mpolecce
UCTBITAHAN; OTMEYAIOT BCE CIIyYad BOCILUIAMEHEHUS IS KaXI0ro 00pasia U GUKCHPYIOT UX
MIPOAOIDKUTETHHOCTD.

BocniameneHue CYHTAIOT YCTOWYHMBBIM IIPH HAIMYAK  IUTAMEHH K T€YH, BO3HUKIIEM
Ipu ropeHun obpasua u npoponkatoremcs 10 ¢ u Gonee.

4.1.4. Oyenxa pesynomamos

4.1.4.1. Berancisror pasHuiy (At) MexXIy MaKCHMAaIbHOM M KOHEYHOH TeMIlepaTypamu
10 TIOKa3aHUSIM TEPMO3JIEKTPHYECKUX MpeoOpa3oBaTesiell B IeUl, Ha MOBEPXHOCTU M BHYTPH
KaXI0T0 00pasia.

4.1.42. Tlo momy4eHHBIM 3HAuYeHMSIM At KaXgoro oOpasia BBUHCISIOT CpegHee
aprmeTnueckoe (Atepery ) M3MEHEHHs TEMIEpaTyphl B IE€YM, HA MOBEPXHOCTH U BHYTPHU
oOpa3s1a mo pe3yabTaTaM HCIBITAaHUKA 5 00pa3IioB.

4.1.4.3. Ha ocHOBe MaHHBIX IO OMPEICICHHUIO TOTEPH MACChl KaXaoro obpaszma (B
MPOLICHTHOM OTHOLIEHWH K II€PBOHAYaJIbHOW Macce o0pasia) BBIYHCISIOT CpelrHee
apuMeTHUecKoe 3Ha4YeHHUE MOTEpH Macchl 5 00pasIoB.

4.1.4.4. Ha ocHOBe HaHHBIX IO OMpPENCICHUIO MPOIODKUTEIFHOCTH TOPEHUS KaXKIOTO
oOpa3ia BBIYHCISIOT CPEAHION0 apu(pMETHYECKYIO MPOJOIKUTEILHOCTh TOPEHHs MO
pe3ysbraraM UCIBITaHus 5 00pa3IoB.

4.1.4.5. Martepuan OTHOCAT K TPYNIIE HEroplovYMX, €CIM COOJIONEHBI ClIeIyIoNIue
YCIIOBHS:

cpemHee apupMeTHIECKOe H3MEHEHHE TEMIIEPaTyphl B MIeUH, Ha IIOBEPXHOCTH U BHYTpHU
oOpa3ia He npessiiaer 50 °C;

cpenHee apuMeTHUECKOe 3HaYCHUE TOTEPU Macchl Uit 5 00pasioB He npesbimaet 50 %
OT UX CPEeTHETO 3HAYCHUS TIEPBOHAYAIFHON MacCHI MOCTe KOHAUIIMOHUPOBAHYS,

cpenHee apudMeTHdyeckoe 3HAaYCHHE IPOAOJIKUTEILHOCTH YCTOWYMBOIO TOpEHHS 5
o0Opa3ioB He mpeBbimmaet 10 c. PesymbraThl wuchbiTaHHid S5 00pa3IioB, B KOTOPBIX
MIPOAOJDKUTEIHHOCTh YCTOHYHUBOTO TOPEHUS COCTaBIIsAeT MeHee 10 ¢, MPHHUMAIOT paBHBIMU
HYITIO.

4.1.4.6. YcioBuss M pe3yJbTaThl HCMBITAHUH PETHCTPUPYIOT B MpoTOKoie, (opma
KOTOPOTO NpUBEJIEHA B MPUIIOKEHUH 1.

4.1.5. Tpebosarnus bezonacrocmu

[pubop mis ompeneneHus TPYNITEI HETOPIOYNX MAaTEPUANIOB CIIEQYeT YCTaHABIWBAThH B



BRITSDKHOM mIKady. PabGouee MecTo omepaTopa AOIDKHO YHOBIETBOPATH TPEOOBAHHMAM
anektpodesonacHocty o 'OCT 12.1.019 u caHMTapHO-TUTHEHUYECKUM TPEOOBAHUSAM MO
I'OCT 12.1.005.

4.2. KocBeHHOE OIpeAEIEHHE TPYMIbl TOPIOYECTH Ta30B M JKUIKOCTEH IO IpPYrHM
9KCIIEPUMEHTAIIBHO OINPEEIICHHBIM [OKa3aTesIM TI0XKap O B3PIBOONIACHOCTH

4.2.1. I'azwl

[Ipy HanM4MM KOHLIEHTPALMOHHBIX MPEJEIOB PaclpoCTPaHEHHUs! IIAMEHHU ra3 OTHOCAT K
TOPIOYMM; IIPU OTCYTCTBUM  KOHICHTPAI[MOHHBIX IIPEENIOB PACpPOCTPAHECHUS IUIAMEHH W
HaJIMYUM TEMIIEPAaTypbl CaMOBOCIUIAMEHEHHUs] Ta3 OTHOCAT K TPYAHOTOPIOYMM; IIpH
OTCYTCTBUHM KOHLEHTPAI[HOHHBIX MPE/IENOB PACIpPOCTPAHEHHs IUIAMEHH M TeMIIepaTypbl
CaMOBOCIIJIAMEHEHUsI Ta3 OTHOCAT K HETOPIOUUM.

4.2.2. JKuokocmu

IIpn Hammuum TeMmmnepaTypsl BOCIUIAMEHEHHUS JKHUAKOCTh OTHOCAT K TOPIOYHM; IIPH
OTCYTCTBUH TEMIIEpaTypbl BOCIZIAMEHEHUsI U HAJIMYHM TEMIIEPaTypbl CaMOBOCIIAMEHEHUS
KHUJKOCTb OTHOCAT K TPYAHOrOprouuM. IIpym OTCYTCTBMM TeMIlepaTyp BCIIBILIKH,
BOCIUTAMEHEHHS, CAMOBOCIUIAMEHEHHS, TEMIIEPATypHBIX M KOHLEHTPALMOHHBIX IPEIEIIOB
pacnpocTpaHEeHUs MIAMEHH JKUIKOCTh OTHOCAT K IPYTIIE HETOPIOYHX.

4.3. MeToa 3KCIEpUMEHTAJIBHOIO OIpENeNICHHs] IPYIbl TPYIHOIOPIOYHUX M TOPIOYUX
TBEPABIX BELIECTB U MaTEpHAJIOB

Meton OpPUMEHSIOT JUISL  OLEGHKM TOPIOYECTH HEMETAUIMYECKHX  MaTepualioB,
colepXKammx B cBoeM coctaBe Oomee 3 % macc. OpraHMYecKMX BemecTB. Merox He
NPUMEHUM ISl MCHBITAHUS MaTEepPHAIOB, UMEIOUIMX OJHOCTOPOHHEE OTHE3aIIUTHOE WIIN
Heroprouee IMOKpHITHE. JlJIsi CTPOUTENBHBIX MaTepUaioB 3aKJIIOUCHHE O TPYIIE T'OPIOYECTH
JIeNaroT 1mo pesynsraraM ucnbitanuii mo CT COB 2437.

4.3.1. Annapamypa

4.3.1.1. TIpubop OTM (uept. 4) COCTOMT U3 KEepPaMHUECKOW PEaKIHOHHOU KaMepbl
MIPSMOYTOJIBHON (POPMBI BBICOTOH (295+2) MM M MMEIOIIEH B CEUCHUN KBA/IPAT CO CTOPOHOM
(88+2) MM, yCTaHOBIICHHOW Ha METAJUTMYECKYIO TOICTABKY; Ta30BOW TOPEIKH BHYTPECHHIM
nuamerpoMm (7,0+£0,1) MMm; MexaHu3ma BBoJa oOpa3ua c JepikareneM, (UKCUPYIOLIMM
HOJIOKEHHE 00paslia B IIEHTPE PEAKIMOHHOW KaMephl; 30HTa C PYKOSITKOH, YCTaHOBJIEHHOTO
COOCHO Ha BEPXHIOIO KPOMKY PpEaKkIMOHHOH Kamepbl, M CMOTPOBOIO 3epKama IJis
HAOIOACHUS 32 00pa3lIoM B PEaKIIMOHHOM KaMmepe.
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1 — ropernka; 2 — peakoHHasi Kamepa; 3 — MeXaHu3M BBOja 00pasia; 4 — obpasel;
5, 6 — neprkatenu oOpasna; 7 — 3epKaio; § — TePMOAIICKTPHUYCCKHIA Tpeodpa3oBareb; 9
— 30HT.
Yepr. 4

4.3.1.2. ]Iy u3MepeHus: TeMneparypsl ra3000pa3HbIX MPOJIYKTOB TOPEHUH UCIIOJIB3YIOT
TEPMODJIEKTPUIECKHI TpeoOpa3oBarenbh IuamMeTpoM 3iekTpomoB 0,5 mwm, pabouwmii cmait
KOTOPOT'0 PacHojararoT B IEHTPE 30HTAa HA PACCTOSHUH 15 MM OT ero BepXHEeH KPOMKH.

4.3.1.3. Peructpupyromuii Temrnepatypy npubdop ¢ nuanazoHom uzmepeHus ot 0 no 800
°C, kyacc TouHoctd He Huke 0,5.

4.3.1.4. CexyHmomep ¢ OTPEIIHOCTEIO0 U3MEpeHus He Ooee 1 c.

4.3.1.5. Bechl nabopaTopHble ¢ HamOOJBIIUM TpeaenoMm B3BemmBaHus 500 T,
MIOTPEUTHOCThIO U3MepeHus He 6oiee 0,1 .

4.3.2. [loocomoska Kk ucnvimanusim

4.3.2.1. Ansa ucnpITaHUSA TOTOBAT 3 oOpasma Marepuana umHOH (60£1) MM, BRICOTOM
(150£3) MM 1 paxTrgeckoit TonnuHOM, HO He 60mee 30 MM. IS CBIMYYHX BEIIECTB TOTOBST
3 KOP3UHOYKH MPSIMOYTOJIbHOM (hopMbl mmrHOM (60+1) MM, mmpunoi (10+£1) MM, BeICOTOM
(150+3) mm, B koTopsie momemraor (90+1) cm® BemectBa. KOp3MHOUKM TOMKHBI OBITH



BBITIOJTHEHBI U3 CETKH C pa3Mepamu sueek He Oosiee 1,0 MM; MaTepuan CEeTKU—IIPOBOJIOKA U3
xKapocToiikoit  cramu auamerpom 0,55 mMm. Marepuanbl, cOoCOOHbIE HPU HArpeBaHUU
IJIaBUThCS, IIOMELIAIOT B MELIOYKH MPSIMOYTOJIBHOMN ¢dopmbl pmmHON (65+1) MM,
mmpuHo# (10£1) mm, BeicoTo (160+1) MM. Memouku nenaioT U3 CTEKIOTKAHH TONITHON
0,10—0,15 MM, IIIBBI CHIMBAIOT HETOPIOYUMHU HUTKAMHU WJIH METAUTHIECKUMH CKPETIKaMH.

4.3.2.2. TloaroroeneHHble 00pa3libl BBIICPKUBAIOT B BEHTHJIMPYEMOM CYLIMIBHOM
mkady npu temneparype (60 +5) °C He meHee 20 4. 3aTeM OXJIaXIAIOT J0 TEMIEpaTyphl
OKpYXarolleld cpenpl, He BbIHMMas HX u3 mKkada. Jlomyckaercss KOHAWIIMOHMPOBAHHE
00pa3IoB B COOTBETCTBHU C TPEOOBAHUSIMU TEXHUUECKHUX YCIOBUII HA MaTepHall.

4.3.2.3. Tlocne KOHIWIIMOHUPOBAHUS OOPA3Ibl B3BCIIUBAIOT C MOTPEIIHOCTHIO HE Oojiee
+0,1 r. Chlmyune BemiecTBa B3BEIIMBAIOT BMECTE C KOP3MHOYKAMH, a IUIABSIIHECI—C
Memroukamu. OOpa3mpl OJHOTO MaTepraia (BEmeCcTBa) HE MOJDKHBI OTIMYATHCS IO Macce
6osiee yeM Ha 2 %.

4.3.2.4. BHyTpeHHIOIO IIOBEpXHOCTb pEAaKIMOHHONH KaMephl Iepes HCIbITaHHEM
MTOKPBIBAIOT JBYMSI CJIOSIMH JIFOMHHNEBOH (oiibru TonmmuuHoi He 6onee 0,2 MM, KOTOpPYIO MO
Mepe NMPOTOpaHusl HIIH 3arPsI3HEHHSI IPOIyKTaMH TOPEHHS 3aMEHSIOT Ha HOBYIO.

4.3.2.5. IlpurogHOCTh yCTAaHOBKH K Pa0OTE MPOBEPSIOT IO CTaHIAPTHOMY 00pasiy —
JpeBecuHe TIIyOOKOH TPOIMTKH, IMOTEPsS MAacChl KOTOPOTO IOCIE HWCIBITaHHUS JOJDKHA
coctaBiate  (20,6+1,4) %. Crannapraele 00pasip! u3rorasiusatoT coriacHo [OCT 16363
(. 2).

4.3.3. Ilpogedenue ucnvimarnuti

4.3.3.1. OOpa3serl UcClieAyeMOro MaTepuaia 3aKperuissioT B JAepiKaTelie W MPU TTOMOIIH
1a0JIoHa MTPOBEPSIIOT MOJI0KEHHE 00pa3iia OTHOCUTENLHO €r0 BEPTUKAIBEHON OCH.

4.3.3.2. BrmouaroT npuOOp IUISI PETHCTPAlldM TEMIIEPaTyphl, 3aXHUTalOT Ta30BYIO
TOPENKYy M PETYIMPYIOT Pacxoj]l ra3a TaK, YTOObl KOHTPOJHMpyeMas B TEUCHHE 3 MHH
TeMIepaTypa ra3o00pa3HbIX IPOAYKTOB ropeHus coctasisina (200£5) °C.

4.3.3.3. [lepkatens ¢ 00pa3oM BBOASAT B KaMepy 3a BpeMsi He 0ojiee 5 ¢ M HCIBITHIBAIOT
B TteyeHrne (300+£2) ¢ wiam MO0 MOCTMXKEHUS MaKCHUMAaJIbHOH TEMIIepaTyphl OTXOISIINX
ra3oo0pa3HbIX MPOAYKTOB TOpEHHsS MaTepuana, HpU 3TOM PETUCTPUPYIOT BpeMs €€
JOCTHUXKCHUS.

Ecnu npu wucnelTaHum MakcuManbHas Temmeparypa He mnpesbimaer 260 °C, To
MIPOAOIDKUTETHHOCTD HCIBITaHus cocTaBisieT (300+2) c.

Ilocne uero ropenky BeikmtodaroT. OOpaser BBIIEPKHUBAIOT B KaMepe IO MOIHOTO
ocThIBaHUSl (KOMHaTHOW Temmepatypbl). OCTBIBIIMK 00pa3ell HM3BIEKAIOT M3 Kamepbl U
B3BELIMBAIOT.

Ecrmn mnpum wucnelTaHWM MakcHMadbHas —Temmeparypa mpeBbicmiaa 260 °C, To
MIPOJIOJDKUTEIBHOCTh UCHBITAHHUS OMNPEAENIACTCS BPEMEHEM .JOCTIDKEHHMS MaKCHMAaJIbHOU
TemriepaTypbl. ['openky BBIKIIOUAIOT, 00pa3el] M3BJIEKAIOT U3 KaMepbl U IMOCIE OCTHIBAHMS
B3BELIMBAIOT.

4.3.3.4. Tlocne morydeHus JaHHBIX 1O 1. 4.3.3.3 MPOBOIAT 1Ba aHAJIOTHYHBIX HCITBITAHHS
C HOBBIMHU OOpa3iamu.

4.3.3.5. Tlocne KaKA0ro MCIBITAHUS HEOOXOJMMO OYHCTHTh OT CaKH padouMil crai
TEPMOBJIEKTPHUUECKOTO ITPpe0oOpa3oBaTels.

4.3.4. Oyenxa pe3yromamog

4.3.4.1. MakcumainbHO€ NpupalleHne TeMeparypbl (Aty,x) BBIUUCISIOT IO GopMyJe

Atmax = tmax — o, (1)

THe  toax MaKCHMallbHas TEMIIepaTypa TIa3000pa3HbIX MPOXYKTOB T'OPEHUS
HcciexyemMoro Marepuana, °C;

t) — HadaJbHas TeMIieparypa ucisiranus, pasaas 200°C.

4.3.4.2. ITorepro maccel 0Opa3ua (Am) B IPOLEHTaX BBIYUCISIOT IO (opMyJie

Am =22 "M 400, )

mH

rzie m, — Macca o0pasia 0 UCTIBITAHHuS, T;

m, — Macca 00pasla 1ocjie UCHBITAHuUs, T.

4.3.4.3. 1o 3HaYeHUIO MAaKCUMAaJIbHOI'O MPUPAIIEHUS TEMIEPATYPBI Aty U IOTEPE MACCHI
Am MaTepHaibl KIacCUPUIUPYIOT:

TpyAHOToproure — Aty < 60°C 1 Am <60%;

roproune  — Atyay = 60°C umm Am 2> 60 %.

loproune MaTepuanbl MOAPA3NEINSIOT B 3aBUCHMOCTH OT BPEMEHH (T) JOCTIDKEHHUS tiax
Ha:

TPYAHOBOCIUIaMEHsIeMbIe T > 4 MUH;

cpenueit BocmuiameHseMoctt — 0,5 < 1 < 4 muH;

JIerKoBocILiaMeHsiembie — T < 0,5 MuH.

[Ipn xmaccupukanmy MaTepHaioB, IPONUTAHHBIX HETOPIOYMMH COCTaBaMH WIH C
HAaHECEHHBIMM HAa HUX OTHE3AIIUTHBIMH MOKPBITHSAMH, HCIOJIB3YIOT TOJBKO ITOKa3aTesb
Atmax~

4.3.4.4. Eciim mo pesynbraTaM HCHBITAaHMH Tpex oOpas3LoB B OJHOM M3 HHMX Oyner
MIPEBBIIIEHO JI000€ M3 KIACCH(PMKAIMOHHBIX 3HAYCHWH B YCTAHABIMBAEMOH TpymIe
TOPIOYECTH, TO TPOBOJAT JONOJHUTEIbHBIE HCIBITAHUS Ha Tpex obOpasmax. Ecim B
JIOTIOJTHUTEIBHBIX CIBITAHUAX Oy/ET MPEBBIIIEHO OAHO U3 KIIACCU(HUKAMOHHBIX 3HAYSHUH,
TO MaTepUal OTHOCAT K OJvkaiiiieit (0ojee omacHO!) 1Mo rOPIOYeCTH rPyIIILe.

4.3.4.5. VcnoBus W pe3yibTaThl HCIBITAHUA PETHCTPHPYIOT B IPOTOKOJIE, (opma
KOTOpPOTO IPUBECHA B IIPUIOKEHHH 1.

4.3.5. Tpebosanus bezonacnocmu

[Ipu6op OTM ycTaHaBIMBAaIOT B BBITSDKHOM IIKady, B CBOOOJHOM IIpoeMe KOTOPOTO
CKOPOCTh JBWKEHHS BO3AyXa He Gomee 1,5 m-c’. PaGoduee MecTo omeparopa IOKHO
YAOBJIETBOPATH CAHUTapHO-TUTHEeHHIecKuM TpeboBarmsam o 'OCT 12.1.005.

4.4. MetoJ 3KCIIEPUMEHTAJIBHOTO OIpPEeNIeHHs] TeMIepaTypbl BCIBIIIKU JKUIAKOCTEH B
3aKPBITOM THUIJIE

Merton peanusyeTcs B Iuama3oHe Temiepatyp oT MuHyc 15 mo 360 °C u He mpuMeHHM
JUId WCTIBITAaHWS TOJMMEPU3YIOUIUXCS INPH HArpeBaHHM, THAPOIM3YIOIIUXCS M OBICTPO
OKHUCJISIOUIUXCS KUAKOCTEH.

4.4.1. Annapamypa

[TpubGop amnst onpeneneHnst TEMIEPaTypsl BCIBIIIKA B 3aKPBITOM THIJIE JOJDKEH BKIIOYAaTh
B ce0sl CIIEYIOIINE JIEMEHTHI.

4.4.1.1. Turens (uept. 5) BbicOTOH (55,9+0,1) MM, BHyTpeHHUM auamerpoM 50,8 mwm,
BBINTOJIHEHHBIH U3 KOPPO3UOHHOCTOWKOTO METajljIa, MMEET YKa3aTelb yPOBHS 3aII0JIHEHUS Ha
riryouHe 21,8 MM OT BepXHeTo Kpast TUTIIs. THrenb cHabXeH XOPOIIO MPUTHAHHON KPBIIIKOH
C MEIIAJIKOM, OTKPBIBAOLIEHCS 3aCIIOHKOM U 3aKUraroliei ropesnkoil. IcTOUHUKOM Mj1aMeHu



B TOpeIKe MOXXeT ObITh 000 TOproumii ra3 (IOIMyCKaeTcs HCIONB30BAHHWE IPYTHX
UCTOYHMKOB IUIAMEHH, yIOBIETBOPSIOIIUX TpeOoBaHusaM 11. 4.4.2.4).

4.4.1.2. Bo3nymHast 6aHst 1J1s1 HATPEBAHUS THIJIS C UCCIIEIYEMOM KHUIKOCTBIO.

IIpumeuanue. HarpeBanue TUIJIA C BSI3KMM JKUIKOCTBbIO THIA JIAKOB, KPAacoK, SMaleH,
He(TSAHBIX ¥ QaHAIOTMYHBIX IIPOAYKTOB (Iajee — JIAKOB) MOKHO IIPOBOAMUT) B SKUIKOCTHON
0aHe JOCTaTOYHOW TEIUIOEMKOCTH, IIO3BOJISIIOIIEH peryjaupoBaTh CKOPOCTh HarpeBa B
3aJaHHOM pexume. JlomyckaeTcs HCIIONb30BaTh ABTOMAaTHYECKHE — ammapaTbl  JUls
OIIPEZCTICHUs]  TEMIeEpaTypbl  BCIBIIIKH, KOTOPBIE IMO3BOJIIET SKOHOMHTH  BpEMS
9KCIIEPUMEHTA, HCIOIb30BaTh MEHBIINE KOIMYECTBA IPOO u OOIajaroT IpyruMH
XapaKTepUCTUKaMM,  ONpAaBABIBAIOIIMMU  HX  nOpuMmeHeHue. Ilpu  ucnonbp3oBaHUHU
AaBTOMATHUYECKHX  almaparoB HEOOXOAMMO CTPOro  COOJMI0AaThb BCE  WMHCTPYKIHMHU
N3TOTOBUTEIS.

B crniopHBIX Citydasix TeMIepaTypy BCIBIIIKU CIELYeT ONPEAEISTh BPyUHYIO.
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1 — 3axwuraromas ropenka: 2 — 3acJIOHKa; 3 — TepMOMETp: 4 — MPY>KUHHBINA
MEXaHM3M; 5—KpbIIIKa; 6—MeIaika; 7—Turenb; § — MTHPT-PUKCATOP KPBILIKH
Yepr. 5
4.4.1.3. Tepmometpol TumoB TH 1—1, TH 1—2, TH-6 o 'OCT 400 ¢ nenenneM mikaibl
He Oonee 1 °C wmnm JOpyrue HM3MEpPHUTEIM TEMIIEPAaTyphl C IOTPEIIHOCTHIO HE OoJjee
yKa3aHHOM.
4.4.1.4. CexkyHmoMmMep ¢ TMOTPENIHOCThIO He Oomee | ¢ [IT KOHTPOJNSA CKOPOCTH
HarpeBaHMS KHUIKOCTH.
4.4.2. [loozomoska k ucnvlmanusim
4.4.2.1. YcraHaBIuMBalOT COOTBETCTBUE UCCIIEyEMOM KUJIKOCTH MACIIOPTHBIM JaHHBIM.

4.4.2.2. Obpa3zer] )XUAKOCTH, UMEIOIIEH TeMItepaTypy Bembimky Himke 50 °C, oxmaxaaroT
JI0 TeMIIepaTypsl, KOTopas He MeHee 4eM Ha. 17 °C Hike mpeironaraeMoil TeMiepaTypsl
BenbIIKK. OOpasipl BSI3KMX JKUAKOCTEH Iepei MCIBITAaHWEM HAarpeBaloT JI0 AO0CTATOYHOU
TEKY4ECTH.

4.4.2.3. UccaenyeMyro XHAKOCTh HANMBAIOT B YHCTHIA CYXOH THTIeNb. IO METKH, HE
JIONYCKasi CMauMBaHUS CTEHOK TUIJIS BbILIE YKa3aHHOH METKH.

4.4.2.4. Turenb 3aKkpbIBAlOT KPBIIIKOW W YCTaHABIMBAIOT B HarpeBaTelbHYIO OaHIo,
BCTaBISIFOT TEPMOMETP W 3aXKHIAIOT TOPENKY, Peryiaupys IUIamsi Tak, 4YTOObI OHO HMEJO
¢dopmy miapa nuamerpom (4,0£0,5) mMm.

[Mpumeuanne. TemmepaTypy IKWUAKOCTHOH OaHM IIPH ONpENENICHUH TEeMIepaTyphl
BCIBIILIKY JIAKOB YCTAHABIMBAIOT NMpHUMEpHO Ha 5 °C HIKe mpearnojaraeMoid TeMieparypsl
BCIIBIIIKH.

4.4.2.5. IlpurogHoCTh ammapaTa K paboTe MpoBepsIOT Mo cTaHmapTHEIM obpaszuam I'CO
4088—87—4092—87, 3HaueHUe TeMIIepaTyphl BCIBIIIKK KOTOPBIX MPUBEAEHBI B Ta0II. 4.

Ta6numa 4
Wnpexc u Homep Temmneparypa Benblky, °C AbcomoTHas
CTaHJAPTHOTO 00pa3na MTOTPENTHOCTh, °C
T3T—1—1 16 1
T3T—2—1 35 1
T3T—3—1 53 1
T3T—4—1 70 1
T3T—5—1 119 2

4.4.3. Ilposedenue ucnvimanuti

4.4.3.1. BrimodaroT nepeMennBaroiiee yCTpoiucTBo, oOecrieunBast 4acTOTy BpalleHHs OT
1,5 10 2,0 ¢, Tlpy MCHBITAHMY JTAKOB OrPAHMYEHHIl HA YAaCTOTY BPAIICHHS MEUIATKH He
BBOJIAIT.

4.4.3.2. BrmouaroT 000orpeB mpuboOpa W HarpeBalOT HCCICIYEMYHO JKHIKOCTh CO
ckopocTbio 5—6 °C/muH. [IpH HCTIBITAaHUH JTAKOB CKOPOCTh HarpeBaHUsl IOJDKHA COCTABIIATh
He 6omee 1 °C 3a 3 muH. [Ipu. BcmoNb30BaHAN KUIKOCTHOW OaHN HarpeBaHUE BEIYT C TaKOM
CKOPOCTBIO, YTOOBI pa3HHLA MEXAy TeMIepaTypaMu XHUIKOCTH B OaHE M HCCIIELyEeMOro
o0pa3siia B 3aKphITOM THUTJIC He mpeBbimiana 2°C.

4.4.3.3. UcnelTaHne Ha BCOBIIIKY HAYMHAIOT IPOBOAUTH MPU JOCTUKEHUHU TEMIIEPATYPEI
obpazma Ha 17 °C HmKe TpeamnoixaraeMoil TemIepaTyphl BCHBIIIKH U IMOBTOPSIOT dYepe3
kaxapiii 1 °C MOBBIIEHUS TEMITEPaTyPHI U )KUAKOCTEH C TeMIlepaTypol BembImky 10 104
°C u uepe3 kaxpie 2°C — 151 )KUIAKOCTEH ¢ TeMreparypoii Benbliku 6osee 104°C.

HcnbiTanne Ha BCOBIIKY IJIS JTAKOB HAYMHAIOT MPOBOANTH 3a 5 °C 1o mpeanoigaracMon
TEMIIEPaTypPbl BCOBIIIKN U HOBTOPSIOT Yepe3 Kaxkabie 0,5 °C MOBBIIIEHUS TEMIIEPATYPBI.

4.4.3.4. B MOMEHT HCIBITaHUS Ha BCIBIIIKY NepeMelInBaHue mpekpamaioT. [loBoporom
NPY>KUHHOTO MEXaHHW3Ma OTKPBIBAIOT 3aCJIOHKY Ha KPBIIIKE M OIyCKAIOT IUIaMsl T'OPEJIKH
BHYTpPb TUTIS 3a Bpems 0,5 ¢, OCTaBISIOT TOPENKY B HIDKHEM ITOJIOKEHUH | ¢ M OBICTpO
BO3BpAILAIOT B NCXOJHOE MoJoxeHHe. ClIefT 3a MIaMeHeM NP OTKPHIBAHUH U 3aKPhIBAHUN



3aCJIOHKH.

4.4.3.5. 3a Temmneparypy BCHBIIIKA MPUHUMAIOT TOKa3aHUS TEPMOMETpPa B MOMEHT
TIOSIBJICHUSI TIEPBOTO TJIAMEHH HaJl TOBEPXHOCTHIO KHUIKOCTH. BCIBIIKY ITapoB HcciieayeMon
XKHUJKOCTH HaJl TOBEPXHOCTHIO KPBIMIKHA THIJISI HE YUUTHIBAIOT. VCIIBITAHNE Ha BCIBIMIKY (B
Cllyyae €€ OTCYTCTBHSI) MPEKPAIIAIOT IPU JOCTHKECHUH TEMIIEPATyphbl KUIICHUS HCCIIELy MO
HKHUJIKOCTH...

4.4.3.6. Ecnu nnaMsi ropesiky Moraciio B MOMEHT OTKPBIBAHHS KPBIIIKU, PE3YJIbTAT 3TOr0
OIIPEZIEICHUS HE YUUTHIBAIOT.

4.43.7. Ecnu WCHOBITAaHUIO TOJABEPraoT >KUAKOCTH C HEHW3BECTHOH TeMIIepaTypoi
BCIBIIIKK, TO MPOBOIAT MpenBapuTenbHoe ompeaeneHue no mm. 4.4.2.3—4.4.3.6. Otot
pe3ysbTaT HEe YYUTHIBAIOT, €CJIM PACXOXKIICHHE MEXY IpPEeIBapUTEIbHBIM H MOCIEAYIOIIM
HCIIBITAHUEM TIPEBBIIIACT BEIMINHY, YKa3aHHYIO B I1. 4.4.4.2.

[Ipumeuanne. /s 1aKoB, COAEPIKAIIMX JIETYIHE KOMIIOHEHTHI, 00IIIee BPEMsI HCTIBITAaHHS
HE JIOJDKHO MPEBBIIATh | 4.

4.4.4. Oyenxa pesynomamos

4.4.4.1. 3a Temreparypy BCIBIIIKH HCCICAYEeMON >XHAAKOCTH IPHHAMAIOT CpeaHee
apudmernyeckoe 3HaYeHWE TEMIEpPaTyp BCHBIIIKH, MOJYYEHHBIX Ha ABYX o0pa3Lax HpH
UCIIBITAaHUY JIAKOB M Ha 3 o0pasiax .[pH UCIBITAaHWU JPYTUX JKUAKOCTEH, C MONnpaBKoil Ha
atMocdepHoe masneHue. [lonmpaBky (At) Ha atMocdepHoe nmaBieHue B °C BBIYHCISIOT IO
bopmyie

At=10,27-(101,3 - p,), 3)

rze p, - atMmocepHoe nasienue, klla.

4.4.4.2. CXomuMOCTh ¥ BOCTIPOM3BOJAUMOCTh METOJIa HE JOJDKHA MPEBBINIATh 3HAYCHUH,
yKa3aHHbBIX B Ta0II. 5.

Tabnuna 5
°C
Bewecrso Temneparypa |/lomyckaemblie
BCIIBIIIIKH PACXOKIACHUSA

CXOJUMOCT |BOCIIPOHU3B
b OAUMOCTDb

Xumuueckne opranudeckue Bemecta|/lo 104 2,0 3,5

B HE()TENPOTYKTHI Cs. 104 5,5 8,0

Jlaku, Kpacku, SMaii U aHAJOTUYHBIE

TIPOJLyKTHI — 2,0 3,0

4.443. VYcnoBus W pe3yibTaThl HCIBITAHUH PETHCTPHPYIOT B IPOTOKOJE, (opma
KOTOPOTO MpHBEIeHa B IPUTIOKEHUH 1.

4.4.5. Tpebosanus bezonachocmu

[Ipubop amns onpeneeHUs TEMIIEPaTyPHl BCIBIIIKH CIEIyeT yCTaHABINBATH B BHITSDKHOM
mkady. Paboyee  Mecro  omepatopa  JIOJDKHO  YIOBIETBOPSTH  TpeOOBaHHUSIM
anektpobesonacHocTr o 'OCT 12.1.019 u caHMTapHO-TUTUEHUYECKUM TPEOOBAHUSIM MO
I'OCT 12.1.005.

4.5. Merton SKCIIEpUMEHTAIBHOTO OIIPEACICHUS TEMIIEPATyphl BCIBIIIKHA XKUIKOCTEH B
OTKPBITOM THUTJIE

Meton peanusyetcs B nIuamnazoHe Temieparyp oT MuHyc 15 1o 360 °C u He nmpuMeHUM

JUId WCTIBITAaHWS TOJMMEPU3YIONIUXCS INPH HArpeBaHHM, THAPOIM3YIOIIUXCS M OBICTPO
OKHUCJISAIOUIUXCS KUAKOCTEH.

4.5.1. Annapamypa

[Tpubop 11 onpeneneHns: TeMIepaTypbl BCIBIIIKH B OTKPBHITOM THTJIE BKJIIOYAET B ceOs
CIEIYIOIIHE IIEMEHTBHI.

4.5.1.1. Turens ¢ BHyTPEHHUM yKa3aTeJIleM YPOBHS 3all0JHEHUA (4epT. 6), BBITOTHEHHBIH
13 KOPPO3HMOHHOCTOMKOr0 MaTepuaa.
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Uepr. 6

4.5.1.2. YcTpoHCTBO I HArpeBaHUs TUTIISA, 00ECTIeYUBAIOIIee CKOPOCTh HArPEBAHUS 10
17°C/muH.

[Tpumeuanne. Jonyckaercs ncrnons3zoBanue npudopa TB ¢ papdopoBbiM THrIIEM HU3KON
¢dopmer Ne 5 mo 'OCT 9147 nnu aHaJOTHYHBIM €My MeTaJUIMIecKuM (4epT. 7), a Takxke
aBTOMATHUYECKUX allapaToB I ONPENCNICHUS TEMIEpaTypbl BCIHBIMIKH, KOTOpBIE
MO3BOJISIIOT YKOHOMHUTH BPEMsI MCIIBITAaHWH, WCIIONb30BaTh MEHBIIME KOJM4YecTBa Npod u
0o0aaloT JAPYTMMH  XapaKTePHCTHKAaMH, OIpaBJIBIBAIOIIMM MX IpuMeHeHue. [lpu
UCTIONIb30BAHMH  aBTOMATHUYECKHX MPHUOOPOB JUIA HCIIBITAaHWI HEOOXOAWMO CTpPOTO
COOJIFOAaTh BCE MHCTPYKIMH U3TOTOBUTEIS.

B crniopHBIX ciiydasx TeMnepaTypy BCHBILKH CIEAyeT ONpeAesaTh BPYUHYIO.

4.5.1.3. Tepmometpsr Turia TH-2 u TUH-3 mo 'OCT 400 ¢ neneHueM mIkaibl He Oojee
1°C unm apyrue u3MepuTeIn TEMIEpaTyphl C MOTPEITHOCTEIO HE OoJiee yKa3aHHOM.
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1 — HarpeBare/lbHAs BaHHA; 2 — KOJIBIIO U3 MapoHuTa; 3 — (hapdopoBslii THreNs; 4 —
TEPMOMETP; 5 — JiepKaTesib TepMOMeTpa: 6 — IUTATHB: 7 — IOJCTAaBKa JJIs TOPENKU; 8 —
ra3oBas ropenka: 9 — HarpeBaTeibpHOE YCTPOHCTBO; 10 — acOecToBast MpokiIagKa

Yepr. 7

4.5.1.4. Cexkynmomep ¢ MOTpEUIHOCThIO He Oomee | ¢ 1T KOHTPONS CKOPOCTH
HarpeBaHus XUAKOCTH.

4.5.1.5. TpexcTBOpUaThIil PKpaH ¢ MWUPUHOW cTBOpKH 460 MM M BbIcOTOM 610 MM 1s
3aIUTHI TUTIIS OT IIOTOKOB BO3yXa.

4.5.1.6. I'azoBas ropeika, uMmeomas miams B hopme mapa auametpom (4,0+0,5) mm.

4,5.2. Iloo2omoska Kk UCHbIMAHUAM

4.5.2.1. YcraHaBIMBaIOT COOTBETCTBUE HCCIIEyEMOH JKHIKOCTH MTACTIOPTHBIM JIAHHBIM.

4.5.2.2. O6pa3er )XUAKOCTH, UMEIOMIEeH TeMITepaTypy BCIBIIIKY HIpKe 79 °C, 0XIaxXJaroT
0 TeMIepaTypsl, KoTopas Ha 28 °C MeHbIIEe MpeanojaraeMoil TeMIepaTyphl BCIIBIIKH.
OO0pa3sipl BSI3KUX JKUAKOCTEH MPEIBAPUTEIBHO HATPEBAIOT IO JOCTATOYHOW TEKYUYECTH, HO
He Oomee 4yeM 10 TeMmmeparypbl, kortopas Ha 5°C HmKe TpelnonaraeMoil Temieparypsl
BCITBIIIKH.

4.5.2.3. IIpubop ycTaHABIMBAIOT Ha POBHOW YCTOMYMBOW ITOBEPXHOCTH B TAaKOM MECTE,
A€ HET 3aMCTHOI'0 ABMIKEHHUA BO34yXa U CBECT HACTOJIbKO 3aTEMHCH, YTO BCIIBIIIIKAa XOPOIIO
BUJIHA.

[Ipumeuanne. Pe3ynpTaTel HCOBITAHUN, TIPOBEIEHHBIX B TAOOPATOPHH IO TATOW WM B
JIPYTOM MECTe, TJIe HIMEEeTCS BBITSDKKA, HE BIIOJHE HA/ICHKHEI.

4.5.2.4. Wccnenyemyio XUAKOCTh HaIUBAIOT B YUCTBIA CyXOW THUTENlb O METKH, HE
JIOIyCKasi CMauMBaHMsI CTCHOK THIJIS BBIIIE YKA3aHHOW METKH.

[Ipumeuanwne. [Ipu ncnonp3oBanuu npudopa TB uccnemryeMyro KUAKOCTh HAIMBAIOT 110

ypoBHS Ha 12 MM HIKE Kpast TUTIISL.

4.52.5. Turenp ycTaHaBIMBAIOT Ha HArpeBaTeNbHYI0 IUIACTHHY ammapara Jyis
OTIpEJIeNICHNs] TeMIEpaTypbl BCIBIIIKM M BOCIUIAMEHEHHS B OTKPBITOM THIJIE; B THUTENb
OITyCKAIOT TEPMOMETpP Ha PACCTOSHUM 6 MM OT [HA, IOMEIIas €ro B TOYKe, JexKalleh
MOCepeIMHE MEXKTY LIEHTPOM U CTCHKOM THIVISL. 3aKUTaroT Ta30BYI0 TOPETIKY.

4.5.2.6. [TpurogHoCTh ammapaTa K paboTe MPOBEPSIOT MO CTaHIApTHBIM obpasimam I'CO
4407—89—4409—=89, 3HaueHnE TeMIIEpaTyphl BCIBIIIKH KOTOPBIX MPUBEAEHBI B Ta0II. 6.

Ta6numa 6
°C
Wupnexc u HOMEp Temmnepatypa BCHOBIIIKH AbcomoTHas
CTaHAAPTHOIO 00pasia IIOTPEIIHOCTb
TOT—1—1 74 3
TOT—2—1 103 3
TOT—3—1 126 3

4.5.3. Ilpogedenue ucnvimanuti

4.5.3.1. Brmrouaror oborpes npudopa. [Ipu ucnpITaHUM KHIKOCTEH C TpeanoaaraeMoin
TEMIIepaTypoil BCnbIKy Bbie 79 °C ckopocTh HarpeBaHus A0JDKHA ObITh 14—17°C/MuH.
3a 56 °C go npexnnonaraeMoi TeMIIepaTypbl BCIBIIIKY HATPEBAHUE YMEHBIIAIOT HACTOJIBKO,
9YTOOBI CKOPOCTD IOBBIIIEHHUS TEMIIEPATYPHI 3a nociegune 28 °C 1o TemMnepaTypbl BCIBIIKA
Obl1a paBHa 5—6 °C/MuH.

IIpu ucnbITaHUM JKUJIKOCTEH C MpeAnoiaraeMoi TemrepaTypoi Bembiiku Hibke 79 °C
CKOPOCTbH MOBBILICHUS TEMITEPATYPhI JOJDKHA COCTaBIATh S—6 °C/MuH.

ITpumevanue. [Ipu uCHBITAHUN BA3KUX >KHIKOCTEH THIMA JIakoB HarpeBanme 3a 5 °C 1o
IpearoaraeMoil TeMnepaTyphl BCIBILKU CIEAYyEeT MPOBOAUTE co ckopocThio 1 °C 3a 3 MuH.

4.5.3.2. VcnplTanue Ha BCIBIIKY HAYWHAIOT NPU JOCTIXKEHUN TeMIepaTypsl o0pasia Ha
28 °C (5 °C mnsa nakoB) HIDKE TPEAIIOIaraeMOi TEMIIEPATyphl BCIIBIIIKA U TIOBTOPSIIOT depe3
kaxapie 2°C (1°C mns makoB) MOBBIIIEHHS TeMiepaTypsl. Ilepen mcnblTanueM  JTakoB Ha
BCIIBIILIKY IIEPEMEIINBAIOT 00pasel] B TedeHue 3—4 ¢ Npu MOMOIIN CTEKJISIHHOW MaJlOYKH,
norpyxas ee Ha nIyouHy 12—15 MM. 3aTeM Najo4Ky BHIHUMAIOT U IIPOBOJIAT UCTIBITAHUS HA
BCIIBIIIKY.

4.53.3. Ilpm wWCOBITAHWM HA BCHBIIKY IDIAMs Ta30BOM TOPENKH MPOBOIAT IPH
PaBHOMEPHOM HENPEPHIBHOM JBIKEHHH OT OJHOM CTOPOHBI THUINIA A0 Jpyroil B
TOPU30HTAIIBHOM IIIOCKOCTH He Oojiee YeM Ha 2 MM BBIIIE BEPXHEro Kpasi THIJIS U TOJIBKO B
OoAHOM  HampaBieHud. Kaxnapli mnocienyomuid  pa3  IuiaMs — IEpeMelarloT B
MIPOTHBOIIOJIOKHOM HAIIPABJICHHUH, 3aTPadnBasi Ha €ro MepeMeIeHue PUMEPHO 1 c.

4.53.4. 3a TemmepaTypy BCHBIIIKA B OTKPHITOM THUIJIE NPUHUMAIOT TeMIEparypy,
MIOKa3bIBAEMYIO0 TEPMOMETPOM IPH IOSBJICHHM IUIAMEHHM HAJ YacThl0 WIM Haj BCed
MIOBEPXHOCTHIO JKUAKOCTH. BCHBIMIKY He ciiefyeT myTaTh ¢ roxy0oBaThIM OpEojoM, HHOTAA
OKPY’KAfOILINM HCIBITATEIbHOE IIaMsl.

4.5.3.5. Ecnu HCHBITHIBAIOT JKUJIKOCTh C HEU3BECTHOW TEMIIEpaTypod BCIBIIIKH, TO
IPOBOJAT HpeABapuTeNnbHOe ompeneneHue no nm. 4.5.2.4—4.5.3,4, HarpeBas mpu 3TOM
oOpaszerl ¢ TOCTOSHHON CKOPOCThI0 5—6 °C/MUH.

4.53.6. B cimygae OTCyTCTBHS TEMIIEpaTyphl BCHBIIKH (IPU  HCIBITAaHUH
WHIUBHIYAILHON JKUJIKOCTH) HarpeBaHWE M WCIBITaHWE o00pa3la NpeKpalarT IIpu
JIOCTHXKEHUH TEMIIEPaTyphl KUTICHUSL.



IIpumeuanue. Ilpu ucnbITaHUU cMecel, coAep KalUX JIETKOKUISIINE HEroproune WIH
TPYAHOTI'OPHOYUEC KOMIIOHCHTBI, HAIrp€BaHUE BEAYT A0 BLIKMIIAHWA HA3BaHHBIX KOMITIOHCHTOB.
Oco0OeHHOCTH MTPOBEICHNS TAKOTO UCTIBITAaHUSI OTMEYAIOT B ITPOTOKOJIE.

4.5.4. Oyenxa pe3yromamog

4.5.4.1. 3a TemmeparTypy BCIBIIIKH HCCIEAyeMOH >XHUIAKOCTH TPHHUMAIOT CpeaHee
apuMeTHUecKoe 3HAauYE€HHH TeMIepaTypbl BCIBILIKHM, IOJYYEHHBIX Ha 3 oOpa3uax c¢
TIOTIPaBKOM Ha aTMOc(epHOe aBJIeHHe, paccunThIBaeMoi 1o gopmyste (3).

4.5.4.2. CXoguMOCTh METOAa TpU IOBEPUTENBHONH  BeposTHOcTH 95 % He momkHa
npeBbimath 8°C.

4.5.4.3. Bocmpou3BoaAUMOCTh MeTOJa MpPHU JIOBEpUTENBHON BepoATHOCTH 95 % He
JojkHa npesbimats 16 °C.

4.54.4. VcnoBus M pe3yibTaThl HCIBITAaHUA PETUCTPUPYIOT B IPOTOKOJE, (dopma
KOTOpPOTr0 IPUBECHA B IPUIOKEHNN 1.

4.5.5. Tpebosanus bezonacnocmu

[TpuGop nust onpeneneHus TeMIiepaTypbl BCIBILIKY CIEyeT YCTaHABINBATH B BEITSHKHOM
mkady. Pabouee mecro  omepaTtopa  ODKHA — YOOBICTBOPSTH  TPeOOBaHUSM
anekrpobesonacHocT Mo ['OCT 12.1.019 u caHWTapHO-TUTHEHHYECKHM TPEOOBAaHUSAM II0
I'OCT 12.1.005.

4.6. Meron 9SKCHEPHUMEHTAILHOTO  OINpEAETIEHHs TEeMIIEpaTypbl  BOCIUIAMEHEHHMS
JKUJIKOCTEH

Meton peanu3yroT B AuamazoHe Temmeparyp oT MuHyc 15 mo 360 °C u He IpUMEHSIOT
1A UCHBbITaHUSA TOJIUMEPHUIYIOIHUXCA IIpU HArp€BaHWU, TUAPOJMUIYIOIIUXCA U 6])ICTpO
OKHCIISIOIINXCS )KUIKOCTEH.

4.6.1. Annapamypa

Temneparypy BOCIUIaMEHEHHS ONPENCHSIOT B NpHOOpax, IPUMEHSAEMbBIX IS
OTIpeieNIeHUs] TeMIIePaTyphl BCIBILKYA B OTKPBITOM THIJIE (cM. 1. 4.5.1).

4.6.2. [loozomoska k ucnvimanusam (cM. 1. 4.5.2).

4.6.3. IIpogedenue ucnvimanuti

4.6.3.1. Meton ompezneneHHsT TEMIIEPaTyphl BOCIUIAMEHEHUSI MOXKET CYIIECTBOBATh KaK
CaMOCTOSTEJIBHBI METOJ WIHA OCYILECTBIATLCS OJHOBPEMEHHO C TEMIIEPATYPOM BCIIBIIIKU
a ToM >xe obpasie. Ilocie mosryyeHus: BCbIIKK coryiacHo 11. 4.5.3.4 o6pasen npoaosrKaroT
HarpeBaTh B TOM K€ PEKUME, YTO U IPH ONPEIEIICHUN TEMIIepaTyphl BCIBIMIKH. VcnbITanne
Ha BOCIUTaMEHEHHE TIPOBOIAT depe3 Kaxasie 2 °C MOBBIIIEHUS TEMITEPATyPHI.

4.6.3.2. 3a TemmepaTypy BOCIUIAMEHEHHUS NPHHUMAIOT TEMIEpaTypy HCIBITaHUA, MPH
KOTOpOii 00pazyromyecs: HaJl IIOBEPXHOCTHIO JKHJIKOCTH Iaphbl BOCIIAMEHSIOTCS OT IJIaMEHH
ra30BOH TOPEJIKH U MPOAOIDKAIOT TOPETh HE MEHEE 5 C ITOCIIE €T yAaICHUs.

4.6.4. Oyenka pe3yromamos

4.6.4.1. 3a Temneparypy BOCIUIAMEHEHHS UCCIEAYEMOM KUAKOCTH MPUHUMAIOT CpeiHee
apugMeTHYecKoe 3HAUCHUH TEMIIepaTypbl BOCIUIAMEHEHHS, ITOJYYEeHHBIX Ha TpeX oOpasnax
C TIONpaBKOii Ha aTMOC(epHOE AaBICHHE, BRIYUCISIEMOH 1o popmye (3).

4.6.4.2. CXxoguMOCTh METOAa NpPU  JOBEPUTEIBHOW BeposTHOCTH 95 % He momkHa
npesbimath § °C.

4.6.4.3. Bocmpou3BoauMOCTh MeTOJa MHpH JOBEpUTENBHOM BepoATHOCTH 95 % He
JOJDKHA TpeBsImath 16 °C.

4.6.44. VYcnoBus W pe3yibTaThl HCIBITAHUH PETHCTPHPYIOT B IPOTOKOJE, (opma
KOTOPOTO MpHBEIeHA B IPUIOKEHUH 1.

4.6.5. Tpebosanusa bezonacrocmu

[Ipubop st ompeneseHUs] TeMIEpaTypbl BOCIUIAMEHEHHUS! CIINyeT YCTaHaBIIMBATh B
BHITSDKHOM 1mKady. PaGoyee MecTo omepaTopa IODKHO YHOBIETBOPSTH TpPeOOBaHHUAM
anekrpobdesonacHocT Mo ['OCT 12.1.019 u caHMTapHO-TUTHEHHYECKHM TPEOOBaHUAM II0
I'OCT 12.1.005.

4.7. MeToJ KCIIEpUMEHTAIILHOTO OIPEEIICHUS TeMIIEpaTyphbl BOCINIAMEHEHHUS TBEPBIX
BEIIIECTB U MaTepHaIOB

Meton peanu3yrT B AumamnazoHe Temmeparyp oT 25 mo 600 °C u He TPUMEHSIOT Ui
UCTIBITaHNS METAJUINYECKUX TTOPOIIKOB.

4.7.1. Annapamypa

Cxema mmpubopa Juts orpeaesIeH s TeMIIepaTyphl BOCIUIAMEHEHNS IPUBEJIEHa Ha 4epT. 8.

4.7.1.1. IIpubop OTII, npexcraBisronuii co00 BEPTUKATHHYIO JICKTPOIIEYh C IBYMS
KOAaKCHaJIbHO PACIOJIOKEHHBIMA LMINHIPAMH, BBIIOJIHCHHBIMH M3 KBapLEBOI'O CTEKIIA.
OmvH W3 UWIMHAPOB BHYTpeHHUM nauameTrpoM (80+3) mm, BeicoTOM 240 MM sBisercs
pPEaKIMOHHON KaMepol; BTOPOH LWJIMHAP TaKOH K€ BBICOTHI UMEET BHYTPEHHHUH AHaMETp
(101£3) mMm. Ha mumuHAPE! HABUTHI COUPANBHBIC AIIEKTPOHATPEBATENN OOIIEH MOIIHOCTEIO
He MeHee 2 kBT, 4To mo3BosieT co3xaBate Temneparypy padoueit 3051 600 °C 3a BpeMms He
6onee 40 MuH.
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1 — cTeknsHHBIC TWINHIPHL; 2 — CIUPATLHBIC AIEKTPpOHArpeBaTeNn: 3 —
TEIUIOM30JISIIMOHHBIN MaTepuall; 4 — CTaJbHOM dKpaH; 5 — Jepikaresb oopasua; 6 —
KOHTEeHHEp; 7 — ra3oBasi, ropeiika; § — 3JeKTPONPUBOJ ropenku; 9, 10 —
TepMOodJIeKTprdIeckue mpeodpazoBareny; 11 — maMuHATOD
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4.7.1.2. [Ins pa3menieHus: oOpasna HCCIEAyeMOoro BellecTBa (MaTepHaia) MPUMEHSIOT



KoHTelHep auameTrpoM (45+1) MM, BeicoTor (18,0—0,4) MM, BBIMIOJTHEHHBIN W3 CTAIBHON
CeTKH WJIM CTaJBHOTO JUCTa TOJIMUHOW He Oosee 0,5 mMMm. KoHTeiitHep ycTaHaBIMBAKOT B
KOJIBIO Jiepkatenss auamerpoMm  (49,0+0,6) wmwm. J[lepkatens mnpexacrtaBisier  coOoi
METANIMYECKYI0 TPYOKY M3 ’KapOCTOWKOW CTali C MPUBAPCHHBIM B HIDKHEH YaCTH KOJBLIOM
JUISL pa3MelleHnsl KOHTeHepa.

47.1.3. T'a3oBasi ropenka Juisi 3aXWraHus oOpasla, IpencTasisonias cobod TpyOKy
BHYTPEHHUM auameTpoM (6+1) MM, BBINOJHEHA U3 KAPOCTOMKOM CTanu, 3amasHa CHU3Y H
nMeeT Ha OOKOBOW moBepxHOCTH oTBepctHe auamerpoM (0,8+0,1) MM Ha paccTOSHUU
(5,0+0,3) MM OT 3amassHHOTO KOHIIA.

4.7.1.4. JlaMmuHaTOp, BBINOJIHEHHBIH U3 JIMCTOBOI »KapoCTONKON crtanu B opme KoHyca
BEPXHHUM JMaMeTpoM He Oosee 78 MM, HWXKHHM JAuamMeTpoM He Oonee 11 MM u anmuHON
(500£5) MM, cITyKHT A7 IOIaYH €CTECTBEHHOTO TIOTOKA BO3AYyXa B PEaKIIMOHHYIO KaMepy.

4.7.1.5. TepMOdJIEeKTpUIECKUE TIPE0Opa3oBaTeIN AUaAMETPOM TEPMOIJIEKTPOIOB He OoJiee
0,5 mm. TepmoasekTpudeckuil nmpeoOpa3zoBaTenb 9 CIyKUT Al U3MEPEHUST TEMIIePaTyphbl
o0pasia 1 pacroyioKeH TaKuM 00pa3oM, YTOOBI 00eCIeUnBaICsl KOHTAKT C JJTHOM M CTEHKOH
KoHTelHepa (uepT. §). TepmoanekTpuyeckuii mpeodpazoBatens /() CIYyXUT I KOHTPOIS U
pErynupoBaHUsl TEMIEPAaTypbl IEYM U PACIOJIOKEH BHYTPU DPEaKIMOHHOW KaMepbl Ha
paccrosituun (140+£5) MM OT BepxHero kpasi kamepsl W (5£1) MM OT CTEHKH Kamephbl.
[MorpemrHOCT M3MEPEHNUS PETYIUPYIOIIEr0 U PErNCTPUPYIOIIET0 TEMIIEPATypy IIPHOOPOB HE
noipkHa mpeBsimats 0,5 %.

4.7.1.6. 3epkaio st HaOIIOAEHUS 32 00pa3OM BHYTPH KaMepEHI.

4.7.1.7. CekyHIoMmep ¢ MOTPEIIHOCTHIO U3MEpeHus He Oosee 1 c.

4.7.1.8. 1llaGmoHbl aJst ONpeNeNeHUs] PACCTOSHUS OT HIDKHEro Kpas TOpENKH [0
MIOBEPXHOCTH 00pa3na u sl LEHTPOBKM KOHTEHHEpa BHYTPH KaMephl.

4.7.1.9. ICTOYHUK C)KaTOTO BO3AYXa IJISI TOPEJIKH C PACXOI0M 10 40 .

4.7.2. [loozomoska Kk ucnvimanusm

4.7.2.1. ns wucneitanuii rtoroBiaT 10—15 o00pa3noB wHccienxyeMoro BeIIeCTBa
(marepuana) maccorr HO (3,0+£0,1) r. OOpasmbl SYEHUCTHIX MAaTEPHAJIOB JOJDKHBI HMEThH
OUIAHAPUYECKYI0 Gopmy  nuamerpoM (45+1) mm. IlneHouHBIE W JHICTOBBIE MaTEpHAIBI
HaOMparoT B CTONKY auamerpoMm (45+1) MM, HaknaapiBasg CJIOM Jpyr Ha Jpyra a0
JOCTHXEHUSI yKa3aHHON MacChl.

4.7.2.2. Tlepem wucnpiTanueM 00pa3HBl KOHIAWIHWOHUPYIOT B COOTBETCTBHU C
tpeboBanusmMu ['OCT 12423 nim TeXxHWYECKHX yCIOBHHA Ha MaTepuan. OOpa3ibl JTOJKHBI
XapaKTepru30BaTh CPEJHUE CBOMCTBA UCCIIEyEMOT0 BEIIECTBa (MaTepHaa).

4.7.2.3. B 3aBucumoctu OoT oObeMa oOpasla ONpenessioT C MOMOUIbIO INAOJIOHOB H
(UKCHPYIOT TIOJIOKCHHWE KOHTEifHEpa BHYTPH KaMepbl M DPACCTOSIHUE MEXAY TIa30BOH
TOPENKOIl U MOBEPXHOCTHIO 00pasIa.

4.7.2.4. TIpuroqHOCTb YCTaHOBKU K pabOTe, MPOBEPSIOT M0 CTaHIAPTHOMY BEIIECTBY —
opraunueckomy crexiny (OCT 10667), Temneparypa BOCIUIaMEHEHHS KOTOPOTO paBHA
(265+10) °C.

4.7.3. Ilpogedenue ucnvimarnuti

4.7.3.1. HarpeBaioT peakIIMOHHYI0 Kamepy [0 TeMIepaTypbl Hayajla paslioKeHUs
ucciexyemMoro Bentectsa (Matepuaia) uim go 300 °C.

4.7.3.2. Perymupys momady raza W BO3AyXa B TOPENKY, (POpPMHPYIOT Iams Ta30BOi
TOPENKU B BUE KnrHA [UTHHOH (10+2) MM.

4.7.3.3. V3BnekaroT U3 KaMmepsl AepkaTellb ¢ KOHTeHHepoM. B koHTelHep momemiaroT

obpazer 3a Bpemst He Oosiee 15 ¢ u BBOIAT €ro B PEAKIMOHHYIO KaMmepy. DJIEKTPOIPHBO
ra30BOM TOPENIKK BKIIOYAIOT B 33/IaHHBIH pexuM padoThl. [leproandHOCTh M01BOJa ra30BOM
ropenku kK oOpasny Ha paccrosaue (10+£1) MM OT ero NMOBEPXHOCTH JIOJKHA COCTABIIATH
(10+2) c. HabmromaroT 3a 06pasiioM B pabodeil kaMepe ¢ IOMOIIBIO 3epKaa.

4.73.4. Eci mpu TemImeparype HCIBITaHHS OOpa3erl BOCIUIAMEHHTCS, TO HCIIBITAaHHE
MPEKPALIAIOT, TOPEJIKY OCTAaHABJIMBAIOT B MOJIOKEHUH “BHE Me4n”, KOHTEHHep ¢ o0pasnomM
W3BJIEKAIOT M3 KaMmephl. OTMEYaloT B IPOTOKOJE TEMIIEPAaTypy BOCIUIAMEHEHHS U
CIIEAYIONIEE WCHBITAHHE TPOBOJSAT C HOBBIM 00pa3loM IIPH MEHBIIEH TemrepaType
(manpumep, Ha 50 °C MeHbIIe).

Eciu B Teuenme 20 MuH oOpasel] He BOCIUIAMEHUTCS WM paHEe 3TOr0 BpPEMEHH
MOJTHOCTBIO NPEKPAaTUTCS JIBIMOBBIJICJICHHE, TO HCIBITAHUE NPEKPAIlaloT W B MPOTOKOJIE
OTMEUAIOT OTKa3.

3a Temmeparypy HCHbITaHHA INPUHUMAIOT  [OKa3aHUA  TEPMOIIEKTPUIECKOTO
peoOpa3oBareis, U3MEPSIOIETO TeMIIepaTypy odpasiia.

4.7.3.5. MetosoM mocCIeNOBAaTEIbHBIX NPUONMKEHUH, HCIIONB3Ysl HOBBIE 00pasLbl U
W3MEHSAS TEMIIEPaTypy HCIBITAHUS, ONPEASIAIOT MUHUMAIBHYIO TEMIIEpaTypy o0pasma, mpu
KOTOPOH 3a BpeMs BBLACPKKH B Teud He Oosee 20 MuH oOpaszer] BOCIDIaMEHUTCA B OyneT
roperb Oosiee 5 ¢ mocie ypaneHus ropeiku, a mnpu temneparype Ha 10 °C wmeHsblie
BOCIUIAMEHEHHE OTCYTCTBYET.

4.7.4. Oyenxa pe3ynromamos

4.7.4.1. 3a TemmepaTypy BOCIDIAMEHEHHS WCCIEIyeMOro BelecTBa (MaTepHaia)
MPUHUMAIOT CpellHee apu(hMETHUECKoe BYX TeMIIeparyp, OTJIMYAIOIIUXCs He OoJiee ueM Ha
10 °C, npu oxHON M3 KOTOPHIX HAOJIIOAAETCsl BOCIUIAMEHEHHE 3 00pasIoB, a IpH APYro —
Tpu oTKa3a. [loyueHHOe 3HaueHNE TeMIIepaTyphl OKPYTIISIOT ¢ TOYHOCTHIO 10 5°C.

4.7.4.2. CxomuMOCTh METOJA MNpPH AOBEPUTENBHON BEpPOATHOCTH 95 % He NOKHA
npesbimath 7 °C.

4.7.4.3. Bocmpou3BoauMOCTh METOJa HpPU JOBEPUTENBHOM BeposATHOCTH 95 % He
nmoipkHa npessimath 20 °C.

4.74.4. YcioBus M pe3yibTaThl HCMBITAHUH PETHCTPUPYIOT B HpoTOKoie, (Gopma
KOTOPOTO NpUBEJIEHA B MPUITIOKEHUH 1.

4.7.5. Tpebosarnus bezonacrocmu

[Tpubop st ompeneneHUs] TEMIEpaTypsl BOCIUIAMEHEHHUS CIENyeT YCTaHAaBIMBATh B
BEITSDKHOM 1nKady. Pabodee mecto omeparopa OMDKHO YIOBIETBOPSATH TPEeOOBAaHUSAM
anektpodesonacHocTy mo OCT 12.1.019 1 caHWTapHO-THIMEHHYECKUM TpeOOBaHHUAM O
I'OCT 12.1.005.

4.8. Meron SKCIIEPUMEHTAIBHOTO OIPEAEICHUs TEeMIepaTypsl CaMOBOCIUIAMEHCHHUS
ra3oB U KUIKOCTEN

4.8.1. Annapamypa

Homyckaercst onpeneneHue TeMIepaTypbl CaMOBOCIUIAMEHEHHS! IO  CIIeHHaIbHON
mporpaMMme B MHOH ammaparype (IO CpaBHEHHIO C omucaHHoW B 1. 4.8.1) B ciydasx,
HEOO0XOAUMBIX c TOYKH 3peHus pa3paboTunka CHUCTEMBI obecrnieueHHs
M10XKapOB3PHIBOOE30IIACHOCTH OOBEKTA.

VYcraHOBKa Uit ONpEJeNieHUs] TeMIlepaTypbl CaMOBOCIUIAMEHEHHs (4epT. 9) noinkHa
BKJIFOUATh B CEO0sI CIICAYIONIHE DIIEMEHTBHI.



1— kopiyc TepMocTaTa; 2 — 3JIEKTpHUYEcKasi CIMpajlb HarpeBaTes:

3—KpbUIbYaTKa BEHTWISATOPA; 4 — PEaKIMOHHBINH COCYJ; S— KpBbIIIKa TepMocTara; 6

— 3epKayio; 7 — TepMOdJIEKTpHIECKHEe peoOpa3oBaTeln
Yepr. 9

4.8.1.1. Peakumonublii cocyn B Buae Komosl Erlenmeyer Bmectimoctsio 200 e’ m3
kBapueBoro crexna (Ku-200 mo T'OCT 19908). Xumwuuecku uucras Koida HOJDKHA
WCIIOJIB30BAThCA U WCHBITAaHUS KaXXIOTO BEIIECTBA W IPOBEJCHUS OCHOBHOW CepHH
HCIIBITAHUH.

IIpumeuanne. Ecnm TeMmepaTypa CaMOBOCIZIAMEHEHHSI MCCIIEAYEMOTO BEIIECTBA
OPEBBIIACT TEMIEpPaTypy pasMArdeHus CTEKJIa KOJOBI, JIOMYyCKAeTCs MPUMEHSTH
AQHAJIOTUYHBIC KOJIOBI M3 MeTallIa (3TO HAaZ0 OTMEYATh B POTOKOJIE UCIIBITAHUH).

4.8.1.2. Bo3gymHEIA TepMOCTaT, 00ECIeUNBAIOMINN PaBHOMEPHBII HarpeB KOJOBI [0
3ajaHHON TemrepaTypel. Konby cnemyer cuutaTh paBHOMEPHO HArpeToil M COCTOSHHE
MpOBE€ACHUA HCHBbITAHUA YAOBJICTBOPUTCIIbHBIM, €CJIUM MOJYYCHHBIC 3HAYCHUSA TEMIICPATYpP
CaMOBOCIIJIAMEHEHHsI COOTBETCTBYIOT JaHHBIM M3 Tabi. 7 ¢ JOMYCTHMBIMH OTKJIOHEHHSMH
cornacHo 1. 4.8.3.2.

Tabnuma 7

BemectBo Temmeparypa camoBociuiamMmerenus, °C
H-I'enrran 220

DTHIIeH 435

Benzon 560

[Ipumeuanue. BemiecTBa, ucnonb3yeMble Jjisi IPOBEPKU pabOThI TEPMOCTATA, JOJDKHBI
HUMETh YUCTOTYy He MeHee 99,9 %.

48.1.3. JIna w3MepeHHA TeMIeparypbl KOJOBI HCHONB3YIOT KaIHOpOBaHHEIC
TEPMOUIEKTPUUECKHE PpeoOpa3oBaTeny (OJUH. UM HECKOJIBKO) MAKCUMAIbHBIM AUAMETPOM
pabouyero cnast He Goinee 0,8 MM, TepMmoanekTpuueckue npeodpa3oBaTeIy pacrojaraior B
BBIOpDAaHHBIX TOYKaX B TECHOM KOHTaKTe C BHEUIHEH IOBEpXHOCTBIO KouObl. [Ipm
UCIIOJIb30BAaHNH HECKOJBKMX TEPMOIEKTPUUECKUX IpeoOpazoBareneil 3a TeMmeparypy
UCIIBITAaHHS NPUHUMAIOT cpefHee apudMeTHyeckoe 3HaYeHHe HauMeHbLIeH W HanOoblIei
TEMIIEpaTyp MO NOKa3aHHUsIM TEPMOIIEKTPUUECKUX Ipeodpa3oBareneil. PacxoxneHus Mexmy
MOKa3aHUSIMHU TEPMOUIEKTPUUECKHX MpeoOpazoBarelieil He JOIDKHO npeBbimath 1 %.

4.8.1.4. Inst 103MPOBAHUS HCCIEIYyEMBIX BEIIECTB IPUMEHSIOT IITIPULIBI M ITHIICTKH.

Jis mo3upoBaHHON MMOa4X JKUIAKOCTEH MCHOIB3YIOT: a) IIIPUI] BMECTUMOCTHIO oT 0,25
mo 1 oM’ (uema nenenms we Gomee 0,01 cM’) ¢ Mol M3 HepKaBeIOMIEH CTamd
MaKCHMAaNbHbIM guamerpoM 0,15 MM; 6) KannOPOBAHHYIO IHIIETKY BMECTHMOCTBIO 1 M,
obecrnieunBaromIyo nogaqy | oM’ JTUCTHLTUPOBAHHON BOHI B 35—40 Kamens.

st 1o3upOBaHHOM MOJAauu ra30B PEKOMEHAYETCS MCIIOIb30BaTh Fa30HENPOHULAEMBIN
CTEKJISHHBIH KaTHOPOBAHHbIHA mIpuI BMecTHMOCThI0 200 M’ (LieHa jenenus He Goee 10
cM’), CHAGKEHHBII TPEXXOI0BBIM KpaHoM (uepr. 10).

Jns 103MpOBaHHOW MOJA4YM IAcT, TOTOBBIX KPAaCOK, MACTHK T. II. BEIIECTB TOTOBST
HECKOJIBKO HABECOK, OTIMUaromuxcs Apyr ot apyra Ha 0,05—0,10 r ¢ morpemrHocThiO HE
6oiee 0,01 1.

IMpumeuanne.  JlomyckaeTcd  HUCIONB30BaTh  ApPYrHE  JO3HMPYIOIIME  CPEACTBA.,
obecrnieynBaromue TpedyeMble mapaMeTpHhI.

4.8.1.5. CexyHImomMep ¢ IOTPEIIHOCTEIO H3MepeHus He 6onee | c:

JUISL OTIpeieNIeHHs TIEPHO/1a MHAYKIIHH.

4.8.1.6. Habmonenue 3a peakuueil B Koj0e OCYIIECTBISIETCS HATYNKOM OOHAPY>KEHMS
IUTAMEHH WM C TTOMOMIBIO0 3epKaja, KOTOpOe YCTaHABIMBAIOT Ha BeicoTe (250+10) MM Hax
KOJIOOH.

|— orHemperpaguTens;, 2—IpeaoXpaHuTeNbHas MeMOpaHa: 3 — IUTACTHHKHU U3




CIIEUEHHOT0 CTEKJa (eperopoikn); 4 — repMeTHUHBIN IIIPHILL; 5 — pe3epByap ¢ ra3oMm; 6
— mpenkamepa
Yepr. 10

4.8.2. Ilpogedenue ucnvimanuti

4.8.2.1. Temmeparypy BHYTPH TepMOCTaTa IPEABAPUTENBFHO PETYIUPYIOT TaKHM
00pa3oM, 4TOOBI OBLIIO OOECIICUECHO PaBHOMEPHOE HArpeBaHUE KOJOBbI JO0 HEOOXOIAUMOTO
3HAYEHHs TEMIIEPaTypPHlI.

4.8.2.2. Benenne npoObI B KOJIOY

PekoMeH yeMblii 00beM POl TS IIPEABAPHTENHHOIO HCIBITAHMS KuaKocTei 0,07 eM,
razos 20 CM3, MacT, MacTHK U T. 1. 0,2 T.

[IpoOy nccnemyemoro BemiecTBa BBOJIST B LIEHTP KOJOBI 3a BpeMst He Oosee 2 c; mpoly
rasa BBOJAT B KOJNOy ¢ pacxogoM okomo 25 cm’ - ¢, Tlocie BBoxa mpo6bl A03Mpyroiee
YCTPOMCTBO OBICTPO OTBOIAT. BO Bpemst mofaun xKUAKOCTH ClIeAyeT N30erarh ee monajiaHus
Ha CTCHKH KOJ'I6I)I. HaBeCKy macTbl, MACTUKHU U T. II. BEIIECTBA JOIYCKACTCA BHOCUTH B K0ﬂ6y
Ha aJIOMUHHEBOH (oIIbre.

[Ipumeuanne. [Ipy UCTIBITAHUH BEIIECTB C TEMIIEPATYPOIl KUIIEHUs, OIM3KON WA PaBHOM
KOMHATHOM TeMmeparype, HEOOXOIMMO MPHHATh COOTBETCTBYIOIIME MEpBI, 4TOOBI HE
NPOU30IIUI0 M3MEHEHUE arperaTHOr0 COCTOSIHMSI BEILECTBA IIepel] BBEICHUEM €ro B KOJIOY
(Hanpumep, OXJIaIUTBh).

4.8.2.3. B MOMEHT OKOHYaHHs BBOJa NHPOOBI B KOJOy BKIIOYAIOT CEKYHAOMED H
HaOJIIOIAIOT 32 COASPKUMBIM KOJIOBI 0 MOSBICHUS IJIAMEHH /WM B3pbIBa. B 3TOT MOMEHT
CEKYHIOMEDP OCTaHABJIMBAIOT U PErUCTPUPYIOT IEPUOJN HHIAYKIHUU CaMOBOCILIAMEHEHMUS.
Ecny tutamst n/wimm B3pbIB HE HAOJIONAETCSs, CEKYHIOMEP OCTaHABJIMBAIOT Yepe3 5 MHH H
WCIIBITaHHE TTPEKPAIIALOT.

4.8.2.4. Tlocne KaXKAOTO HCIBITAaHUS KOJOy MPOAYBAIOT CYXHM BO3AYyXOM, IMOCJE Yero
OHa JIOJDKHA TIPUHATH HEOOXOIMMYIO TeMIlepaTypy HCHbITaHusi. B ciyyae 3arpsizHeHUs
KOJIOBI TBEPBIMH IIPOIYKTaMU CTOPAHUSI €€ OUUILAIOT WIIM 3aMEHSIOT YUCTOM.

4.8.2.5. VcmpiTaHusi TOBTOPSIOT TIPH PA3TUYHBIX TEMIIEPATypaX U C Pa3IHIHBIMH
o6bemMaMu MpoO 1O JOCTHKEHHS MUHHMAJIBHON TeMIepaTypbl CaMOBOCIZIAMEHEHUS (UTO
OIIPEeISIIOT MO TpaduKy 3aBHCHMOCTH TEMIIEPAaTypbl CaMOBOCIUIAMEHEHHSI OT MaccChl,
mpoOsI, cM. gepT. 11).

NG
3 3 9
I

200 —

Jemnenamypa, C
I

\
3
T

007 +—

a2 a4 66 a8
Maoca Toocsl &

Yepr. 11

4.8.2.6. OCHOBHYIO CEpHIO HWCHBITAHWHA TNPOBOAAT C  Hambojee  JIETKO
CaMOBOCILIAMEHSIOLIUMCST KOJIMUYECTBOM BEIeCTBa uepe3 MHTepBall Temmeparypsl 2°C 1o
TeX Mop, MOKa He OyZEeT onpezeieHa HauMEHbIast TEMITEPATypa, IIPH KOTOpoi HalmoaaeTcs
caMOBOCIIIaMEHEHHe o0pa3ma, a mpu temmeparype Ha 2 °C HWKe TpU TSATHKPATHOM
MIOBTOPEHUH UCTIBITAHUSI CAMOBOCIUIAMEHEHHE HE TIPOUCXOIUT.

4.8.3. Oyenxa pesynrbmamos

4.8.3.1. 3a TeMmeparypy CaMOBOCIUIAMEHEHHUSI HCCIEAYEeMOro BEIEeCTBa MPUHUMAIOT
HaMMEHBLIYIO TEeMIIEpaTypy HCIBITAHUH, MPH KOTOPOH HAaOI0OAAIOCh CaMOBOCIUIAMEHEHHE
oOpasia B yCIOBHSAX, IPEIyCMOTPEHHBIX B 1I. 4.8.2.6.

4.8.3.2. CxoaquMoCTh METO/a TMpPHU OBEPUTEIBHOW  BEPOSATHOCTH 95 % He JoiKHA
IpeBbILATh 2 %.

4.8.3.3. BocnponsBoIMMOCTh METOAA IPU JOBEPUTENBbHOW BeposiTHocTH 95 % He
JIOJKHA TIPEBBIIATE 5 %.

4.8.3.4. VYcioBuss M pe3ysbTaThl HCIBITAHUH PETHCTPUPYIOT B HpOTOKONe, (opma
KOTOPOTO IPUBEJICHA B ITPUIIOKEHHH 1.

4.8.4. Tpebosanus bezonacrocmu

[Tpubop nst onpeneneHus TeMIepaTypbl CaMOBOCIUIAMEHEHHUS CIIEAyET yCTAHABINBATh B
BHITSDKHOM InKagy. PaGouee mecTo omeparopa JOIDKHO YAOBIETBOPATH  TpeOOBaHHUAM
anextpodesonacHocty o 'OCT 12.1.019 n caHMTAapHO-TUTHEHUYECKUM TpPEOOBAHUSIM IO
I'OCT 12.1.005.

4.9. Meton 3KCHEPUMEHTAIBHOTO  OMNpPENCICHUS TEMIIEpaTypbl CaMOBOCIUIAMEHECHHUS
TBEPAbIX BEIIECCTB U MaTCPUAJIOB

Merton peanusyercss B auamnazoHe Temmeparyp oT 25 mo 600 °C u He mpuMeHuM Juisd
UCTIBITAaHNS METAJUINIECKUX TTOPOIIKOB.

4.9.1. Annapamypa

ArnmapaTypa Ui ONpe/ieleHus] TeMIIepaTyphl CaMOBOCIIIIAMEHEHHsI TBEP/IbIX BEILECTB U
MaTepuanoB — o 1. 4.7.1.

l'a3oByto TroOpenky TpH ONpenesieHHMHM TEeMIIepaTypbl CaMOBOCIUIAMEHEHHS HE
HCTOJIB3YIOT, OHA HAXOAUTCS B MOJOKSHUH “‘BHE MEYH .

4.9.2. Iloocomoeka k ucnelmanusm — B COOTBETCTBHUH ¢ 1. 4.7.2.

4.9.3. Ilposedenue ucnvimanuti

4.9.3.1. HarpeBaror paboduyro kKamepy IO TeMIlepaTypsl, IpeBbimaromeii Ha 200 °C
TeMIepaTypy Hadaja pa3ioKeHus UccielyeMoro BemiectBa (Matepuana), wim g0 500 °C.

4.9.3.2. Tlocine ycraHOBIeHHsT B paboueil KaMmepe CTallOHAPHOTO TEMIIEPATYPHOIO
pEeKMMa, ONpENEeNIEMOr0 HO IIOCTOSHCTBY IIOKAa3aHHHM JBYX TEPMOBJIEKTPHUYECKUX
npeoOpa3oBaTenel, U3BJICKAIOT 3 KaMepbl KOHTEHHED, 3alONHAIOT €ro o0pa3ioM 3a BpeMs
He Oornee 15 ¢ u omyckaioT BHyTpb Kamepsl. HabmromaroT 3a 00pasioM ¢ TOMOIIBIO 3epKaja.

49.33. Ecimm mnpu  3agaHHOM  TemmepaType  HUCHBITaHWs  HaOopaercs
CaMOBOCIIAMEHEHHUE, TO CJEIYIOIIee HCIBITaHWE IMPOBOJAT IPH MEHBIIEM TeMIepaType
(mampumep, Ha 50 °C).

Ecmn B Teuenne 20 MMH WIM IO MOMEHTAa IOJHOTO HPEKPAINEHHS IBIMOBBIICICHUS
CaMOBOCIJIAMEHEHUE HE HAOJIIONAETCsl, UCTIBITAHUE TPEKPAIAIOT U B IPOTOKOJIE OTMEYAIOT
OTKa3.

4.9.3.4. MeTtonoM TMOCIENOBATEIBHBIX MPHONMKCHANR ONPENEISIOT MHHUMAIBHYIO
TemmnepaTypy paboueil kaMepbl, IpH KOTOPOH 00pa3er] caMoOBOCIUIAMEHSIETCA B TOpUT Ooee
5 ¢, a mpu Temrieparype Ha 10 °C MeHbIIIe—.HAOII0AaeTCs OTKa3.



4.9.4. Oyenxa pesyrbmamos

4.9.4.1. 3a TemmepaTypy CaMOBOCIUIAMEHEHUS HCCIEAyEeMOro BeUIecTBa (Marepuana)
MIPUHUMAIOT CpeliHee apu(hMETHIeCKoe IBYX TeMIeparyp, OTJIMYAIOIIMXCs He OoJiee ueM Ha
10 °C, npu ogHOH W3 KOTOPHIX HAONIOMAETCsS CaMOBOCIDIAMEHEHHWe 3 00pa3loB, a IpH
Opyroi — Tpu oTka3a. llodydeHHoe 3HaueHHWE TeMIepaTypsl CaMOBOCIIAMEHEHUS
OKPYTJIIIOT ¢ TOYHOCTHIO 710 5 °C.

4.9.4.2. CxoaguMoCTh MeTOJa MpPHU JOBEPUTENBHOM  BEpOSTHOCTH 95 % He AOKHA
npeBbImath 5 °C.

4.9.4-3. Bocnpou3BOIUMOCTh METOAa TPH IOBEPHUTENBHON BeposTHOCTH 95 % He
noixkHa npesbimats 17 °C.

4.9.4.4. VYcnoBuss M pe3ynbTaThl HCIBITAHUH PETHUCTPUPYIOT B HPOTOKONE, (opma
KOTOPOTO IPHBEICHA B IIPHIIOKEHIH 1.

4.9.5. Tpebosanus bezonacnocmu

[Tpubop anst onpeseneHus TeMIepaTypbl CAaMOBOCIUIAMEHEHUS! ClIelyeT YCTaHaBIMBATh B
BEITSDKHOM 1mKady. Pabouee MecTo omeparopa IOJDKHO YAOBIETBOPSATH TpeOOBaHHMIM
anekrpobe3onacHocTr Mo ['OCT 12.1.009 u caHWTAapHO-TUTHCHUYECKHM TPEOOBAaHUSAM II0
I'OCT 12.1.005.

4.10. MeToJ 3KCIEPUMEHTAIBLHOIO OIpEeAETIeHUs MPEIENIOB PACIPOCTPAHEHUS TIaMEHH
T10 Ta30- ¥ NTapOBO3AYIIHBIM CMECSM.

MeTton mpUMeHUM UTS OTIPEACICHUS KOHIEHTPAIIMOHHBIX MPEENIOB PacIpOCTPaHCHHS
IUIAMEHH (Jjajiee — MpeJesioB) Mpu aTMOc(epHOM JAaBieHHH U Temreparype ot 15 mo 150
°C.

Merto/ HE TPUMEHHM JUISL OTIPEIEITICHUS ITPEEIIOB XOJIOAHBIX IUIAMEH, a TAK)KE BEIIECTB:

OKOJIOTIPEeIbHBIE CMECH KOTOPHIX UyBCTBUTEIFHBIX K IETOHAIIHM;

CKJIOHHBIX K TEPMHYECKOMY pAa3lI0KEHHIO WIM MOJIMMEPH3aldU IPU TEeMIepaTypax
HCTIBITAaHUN;

CIIOCOOHBIX BBI3BATh B PE3YJIbTATE CAMOIIPOU3BOJIBHBIX XUMHUYECKUX PEaKIMi H3MEHEHNE
coCTaBa CMECH WJIH €€ B3PHIB 10 MOMEHTA 3)KUTaHUS;

BBICOKOBSI3KHX THIIA KJIesl, JAKOB, KPAcOK U T. JI. C PACTBOPCHHBIMH WJIM B3BEIICHHBIMHU B
HHX TBEPJBIMH KOMIIOHEHTaMU;

napliyaibHOE JIaBJICHHE KOTOPBIX B CMECH, COOTBETCTBYIOIIEH pacdeTHOMY Ipeledy,
OoJpIIe, YeM MOJIOBHHA TABJICHUS HACKHIIIICHHOTO Mapa MPH TeMIIepaType HCIBITAHMS,

TeMIepaTypa CaMOBOCIIAMEHEHHUSI KOTOPBIX MeHbIe BennuuHH (t, +20) °C, rme t, —
TeMIlepaTypa UCIBITAHMS.

[Ipenensl, mojgy4eHHbIE II0 JaHHOMY METOXY, HE MOTYT OBITh HCIIOJIB30BaHbBI JUIs
obecriedeHnsT B3pBIBOOE30MIAaCHOCTH TPYOUaThIX arperaToB ¢ JHaMeTpoM Tpyo meHee 50 M.

4.10.1. Annapamypa

YcraHoBKa A1 ONpe/iesieHHs] KOHLEHTPALMOHHBIX TIPEJIeNIOB PaCIpOCTPaHEeHUs IIJIaMEHH
(aeprt, 12) BKITIOYaeT B ce0sl CISAYIOMINE TICMEHTHIL.

4.10.1.1. Tepmommkad, mNpencTaBIAOUA CcO00H SMUK C TEITIOW30INPOBAHHBIMH
CTCHKAMH, WMEIOIMIMKA DJIEKTPOHATPEeBAaTeNM, BEHTIIATOpPA MPOAYBOYHBIE OKHA C
3aJIBIXKKaMH, IBEPh CO CMOTPOBBIM OKHOM, KOHIIEBOI BBIKITIOYATEIIb.

OJeKkTpoHarpeBaren TepMollKada COBMECTHO C M3OJILHMEH IOIDKHBI 00ecHeyrBaTh
HarpeBaHWE BHYTPEHHETO oObeMa TepMomikada C pacIoNOXEHHHIMH B HEM y3JIaMHu
yctaHoBKH 110 Temmeparypsl (150+5) °C B teuenue 1 4.

Bentunsatop goinkeH obecrieunBaTh HUPKYISILHUIO BO3yXa BOKPYT 3JEKTpOHArpeBarels,

a TaKkKe BO BceM oObeMe TepMolikada ajis CO3IaHUsi OJHOPOTHOIO IOJSl TEMIIEpaTyp ¢
MaKCUMaJIbHOW pa3HMIeH B IBYX JIOOBIX To4ykax He Oosnee 5 °C; 3JIEKTpPOABHIraTesh
BEHTHJIATOPA JOJDKEH UMETh SJICKTPUICCKUH TOPMO3 sl OBICTPOI OCTaHOBKHU.

[IpoxyBouHBIE OKHA C 3aJBMKKAMHU JIOJDKHBI OOECre4rMBaTh MPOAYBKY 00Obema
TepMolikada Bo3gyxom 3a Bpems He Oosiee 15 MuH..

I[Bepb CO CMOTPOBBIM OKHOM J0JI’KHa OGCCHe‘II/IBaTb JA0CTYIl KO BCEM Yy3JilaM YCTaHOBKHU
BHYTpH TepMoIIKada W BO3MOXXHOCTH BHU3yaJbHOTO HAONIOJCHUS 32 IUIAMCHEM B
PEaKIMOHHOM COCY/IE.
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1 — Tepmornikad; 2 — peakIHOHHBII COCY; 3 — CMOTPOBOE OKHO; 4 — MPOTyBOYHBII
naTpyooK; 5 — TepMo3JIeKTponpeodpa3oBarenb O0Ka peryInpoBaHus TEMIIEPaTypbl; 6 —
3a[BIKKA; 7 — BEHTHISAIHOHHEIN MaTpyOoK; 8 — ucmaputens; 9 — BeHTHID; 10 —
pTyTHBII MaHOMeTp; |1 — mHeBMoOIyneT; 12 — Ta30BeIN TepMOMeTp; 13 — maTumk
TepMomeTpa; 14 — 37eKTpoJIbl HCTOUHUKA 3aKUraHus; 15 — orHenperpaautens; 16 —
HIDKHSAS KpblIKa; 17 — xopoMsicio; 18 — mecrepHu; 19 — npoayBouHoe otBeperue; 10
— 3acioHka; 21 — mrypBai; 22 — BEHTWIATOP; 23 — AIEeKTPOABUraTelNh; 24 —
ANEKTpOHArpeBaTeNy; 25— mnepeMenmBareny; 26 — HCTOYHHUK 3aKUTaHus.; 27 —
ANIEKTPOIYJIbT; 28 — OJIOK peryJIMpoBaHUs TEMIIEPATyPbl

Yeprt. 12
KoH1eBoii BBIKITIOYATENb CIYKUT IS BKJIIOUEHHSI HICTOYHHUKA 3a)KUTaHMS.
KoncTpykumst ~ Tepmomkada — JODKHA — OOECHEeYHMBATH  OTHOCHTENBHYI  €ro
ra30HeNpPOHNUIIAEMOCTb ISl CO3JIaHuUsI HEOOXOJMMBIX CAHUTAPHO-TUTHEHNYECKUX YCIOBHH Ha



pabodem mecre.

Bce Merajuinueckue 9IEMEHTHI, PpaclojiOKEHHbIE BHYTPH TepMmolikada, H €ero
BHYTPEHHHE CTEHKH JIOJDKHBI OBIThH BBIITOJIHEHBI U3 KOPPO3SHOHHOCTOMKOHN CTallH.

4.10.1.2. PeakunoOHHBIH COCYHA, NPEACTABIIIOMUN COO0H WHWIMHAP C BHYTPECHHUM
muametpoMm (300£10) mm, BeicoTor (800£30) MM W TOJNIIMHOW CTEHKH HE MEHEe 2 MM,
TEpMETUYHO 3aKPbIBAEMbII HEIIOJABUKHOM BEPXHEH U NTOABUKHOM HUYKHEN KPBILIKAMU.

PeakiMoHHBI COCyZ KpemsT BEpPTHKAIBHO BHYTpH TepMmomikada. PaccrosHme ot
HIDKHETO TOpIia PEaKIIMOHHOTO COCy/a JI0 HIXKHEH CTEHKH TepMolnkaga, odecreunBaroniee
CBOOOTHBIN BBIXOJ MPOAYKTOB FOPEHUS U3 COCYIA, TOIDKHO OBITH OT 100 10 150 MMm.

PeaKHHOHHbIﬁ COCya MOOJDKEH HWMCETL OJJICKTPOAbl 3aXXUIaHHsd, JBa KOHBEKTHUBHBLIX
NepeMeINBaTeNsl, OrHENPerpaanTesb, TEMIIEPATYPHBIH NaTYHK, MPOJAYBOYHOE OTBEPCTHE,
CMOTPOBOE OKHO, MEXaHN3M YIPaBJICHNS HIKHEH KPBIIIKOH, BBOABI U BHIBOJBI Ta30B.

DJeKTPOIBI CITy’KaT IS 3a)KUTaHHUS CMecell B peakinoHHOM cocyzae. OHU NPeNCTaBIsoT
coboit  Meramnuyeckue crepxxkHu  guamerpom  (3,0+£0,3) MM, ycTaHaBIMBaeMble
TOPU30HTAIBLHO ¥ COOCHO JIPYT K JIPYTY B JMaMETPaJIbHON TUIOCKOCTH PEaKIMOHHOTO COCyAa
Ha pacctosaun (750+20) MM OT BepXHe#l KpBIIKHA. BBOA 21EKTPOIOB B pEeaKIIMOHHBIN COCY
OCYIIECTBIISIOT Yepe3 FepMETHYHBIC pa3beMbl. BHyTpeHHNE KOHIIBI 2JIEKTPOJOB, 3aTOUCHHBIE
ozt yriioM (10+3)°, KoJKHBI OTCTOSTH APYT OT APYyra Ha PacCTOSHUM OT 5 10 7 MM.

KoHBekTHBHBIE TlepeMeIIMBaTeNM, Ciy)Kallhue JUId IepeMeIlMBaHus cMeceil B
PEaKIOHHOM COCYJIe, TIPEICTABIIOT cO00H TpyOUaThle HarpeBaTeN C MPOTOYHON BOJOM.
INepemenmBarenu UMerOT GopMy IETIM M YCTAaHABIMBAIOTCS: OOMH — Ha PACCTOSHUM HE
MeHee 30 MM HIDKE 3JICKTPOIOB 3a)KHUTaHUsI, BTOPOil — Ha pacctosiHuu He 6onee 100 MM oT
BEpXHEH KpBILIKK cocyna. [lepeMernBaresy T0KHBI 00eCcIIednBaTh NepeMEIINBaHNE CMECH
3a Bpems He Oonee 15 MuH.

OrHenperpaauTenb, CIyKallWid JuId  T[PEJOTBPAICHHUS BbIOpoca IUIAMEHH U3
PEaKIMOHHOTO COCyJa, He MJOJDKEH CO3/1aBaTh IOBBIIMICHHUS. IAaBICHHS B COCyIe MpHU
cropanum cMecu Oonee yeMm 25 klla. OrHenperpaiuTenb yCTaHABIMBAIOT B HIKHEH YacTh
PEaKIMOHHOTO COCy/1a HI)KE KOHBEKTHBHOTO ITEPEMELINBATEIS.

TemmepaTypHBIi JaTUHK, IPEACTABIIOMINI cO00 KO0y ra30BOro TEPMOMETPA, CIIYKHUT
JUI U3MEPEHHUs TeMIIepaTypbl CMECH B PEaKIIMOHHOM cocyie. JlaTuuk BBOIST B COCY[ Yepe3
TePMOBBO/] U YCTaHABJINBAIOT B TOPU30HTAIBHON IJIOCKOCTH 3JIEKTPOIOB Ha paccTosHun 70
MM OT HUX.

IIponyBounsrii marpy6ox maumamerpoM oT 25 mo 30 MM, ciayXammid Ui yoaueHHs
IPOAYKTOB TOPEHMS U3 COCY/a, PACIIONaraioT a BEpXHeH KPBIIIKe ¥ TepPMETHUHO 3aKPhIBAIOT
CBHEMHOM 3arTyIIKOM.

CMOTpOBOE OKHO JOJDKHO O0ECHEeYMBaTh BO3MOXKHOCTH, BH3YaJILHOTO HAOIIONCHMS 32
IUIAMEHEM 110 BCEH BBICOTE PEAKLHOHHOTO COCyJa M HMMETh pa3Mephl HE MEHEee YeM
(720x130) mMM. OKHO TEPMETHYHO 3aKpBIBAIOT CTEKJIOM ToamuHOM oT 10 mo 12 mm c
TIPYKUMHBIM (IIaHIIEM.

MexaHn3M YIpaBiIeHUs HIDKHEH KPBIMIKOW CITYXKHUT Al 00ECIe4eHHsT TepMETHYHOCTH
KOHTaKTa KPBIIIKU C COCYJIOM B €T0 3aKPhITOM MOJ0KEHUU 1 OTBEAEHHS KPBIIIKNA B OOKOBOM
HalpaBJICHUU IIPHU OTKPBIBAHUU COCYya. MexaHu3M COCTOUT U3 BHUHTA, KOPOMBICJIA, CUCTEMbIL
LIECTEPEeH W IITYypBaJa, C MOMOIIBI0O KOTOPOTO BPYYHYIO OTKPBIBAIOT KpbIKy. LlITypBain
JIOJDKEH OBITh BBIBEZICH 3a Ipeielibl TepMoInkada. Kpbliika 10KHa MIMETh YIIOTHUTEIbHBINA
JJIEMEHT, & MEXaHU3M YNPABICHUSI — YHOPBI IS (PUKCANNU B KPAHHUX MOJOKCHUSIX.

BBoabsl M BBIBOJBI Ta30B CiHy)KaT Jisd NOJCOEOUHEHHS K PEaKUUOHHOMY COCYyay

TpyOOIIPOBOIOB ITHEBMOCHCTEMEI.

PeakimoHHBINA COCY JOJDKCH BBIICPKUBATH O€3 pa3pylIeHUs U JeGOopMaluil BaKyyM [0
100 I1a, maBnenue mo 200 xIla.

Bce wmerammmdeckne dYacTH PEaKIMOHHOTO COCyda W €ro y3J0B JOJDKHBI OBITH
BBINOJIHEHBI U3 KOPPO3SUOHHOCTOMKOM CTalH.

KoHcTpyKuust peakiiMOHHOT0 cocyza JI0JDKHA 00ecrednBaTh CBOOOAHOE, Oe3 KOHTAaKTa ¢
KaKOH-JIn00 TOBEPXHOCTHIO, PACIPOCTPAHEHHUE IIJIAMEHN OT JJIEKTPOJOB JI0 OOKOBOM CTEHKH
1 BEpXHEW KPBILLIKH,

4.10.1.3. Hcmapurenp, cuyXamui Ui obecriedeHUs HEOOXOAWMOTO JaBJICHHS Iapa
KHUJIKAX TOprouux BemecTB He Oosee 10 MIla, momkeH uMeTh COOCTBEHHBIN HarpeBaTeib
JUI MCHIApeHUs] JKUJIKOCTEH B TOM cCllydae, KOTJa JJIEKTpOHAarpeBaTelHd TepMolukada He
BKITFOYCHEI. VciapuTens TOIHKeH OBITh M3TOTOBIICH U3 KOPPO3SHOHHOCTOHKOM CTAITH.

4.10.1.4. TpyObonpoBOIBI C apMaTypOH, U3TOTOBICHHBIE U3 KOPPO3NOHHOCTONKON CTaIH
U CITy>Kalue JUIst:

MoJjauy B PEAKIMOHHBIN cOCyl aTMOC(HEPHOT0 BO3/1yXa;

M3MEPEHUS TaBJICHUS B PEAKIIHOHHOM COCYIE;

[TOJIa4X TOPIOYETO ra3a u3 OanoHa;

NOJAa4Yd TOPIOYEro KOMIIOHEHTa B TIapOBOW WJIM JKUIKOW (aze M3 ucrnapurens B
PeaKIMOHHBIHN cocyx;

oTOOpa Mpod cMeCH U3 PEaKIMOHHOTO COCYAA IJIsl KOMTMYECTBEHHOTO aHAIIN3a;

BaKyyMHPOBaHUs PEAKIIMOHHOTO COCYJa U UCTIAPHUTEI.

Bce TpyOompoBonbl IOJKHBI  HMMeETh  3amopHble  BeHTWiM. CymMapHbIi  00beM
TpyOOIPOBOOB MEXKAYy BEHTHISIMH M PEAKLHMOHHBIM COCYIOM HE JIOJDKEH MpeBbIath 1 %
0T 00BbeMa PEaKIIMOHHOTO COCY/a.

Bce 1pyOompoBoEl, KpoMe€ MX KOHIIOB, MAYIIMX HA MaHOMETP M BaKyyMHBII Hacoc,
JIOJDKHBI  OBITh  PACIIONIOKEHBl BHYTPU TepMomkada. MaxoBUKH 3allOpHOIl apMaTypsl
JIOJDKHBI OBITH BBIBEICHBI 32 MPEJIeiIbl TepMolIKada B THEBMOIYJIBT.

TpyOonpoBoasl, 3amopHas apMaTypa, CBA3aHHAs C WCIApUTEIEM, M caM HCIIapHUTENb
JOJDKHBI BbIepkuBaTh BakyyM a0 100 Ila m maBmenme mo 15 MIla; tpyGompoBoasl u
3aropHasi apMaTypa, CBSI3aHHBIE TOJIBKO C PEAKIIMOHHBIM COCYJOM, JOJDKHBI BBLAEPIKUBATH
BakyyM 10 100 Ila u naBnenue no 200 xIla.

4.10.1.5. ITHeBMONYIIBT, CIYKALINX U YIPABICHUS IMHEBMOCHUCTEMOHW YCTAaHOBKU IIPH
COCTaBJICHUHU CMECEH, TOKeH MUMETh PTYTHBI MaHOMETp, Ta30BBI TEPMOMETP, MaXOBHUKHU
3allOpPHOM apMaTypsl TPYOOIPOBOIOB, OJIOK MOIBO/IA ra30B K YCTaHOBKE.

PTyTHBI MaHOMETp CHYy)XHUT JUIS H3MEPEHMs JaBJCHUS B PEaKIMOHHOM COCYIE.
ManomeTp moinkeH uMeTh mpenenst uaMeperus ot 0 go I'20 x[1a u morpemHocTs U3MEpeHus
naBneHuss He Oomee +56 [la. MaHOMeTp HOKEH WMETh YCTPOWCTBO [UIS ONPEACICHUS
YPOBHsI PTYTH C morpemHocThio He Oosiee 13,3 Ila. Ha TpyOompoBoje, coenuHsronieM
MaHOMETP C PEaKLHOHHBIM COCYAOM, HOJDKHA OBITh PTyTHAs JIOBYIIKA.

la30BEI TepMOMETpP CIYKHT UL M3MEPEHHS TEMIIEpaTyphl B PEaKIMOHHOM COCYIE.
TepmoMeTp HOMKEH HMETh mpenensl m3mepeHud ot 15 go 150 °C m morpemHocTh
u3MepeHusi temmeparypbl He Oonee 2°C, VHepUMOHHOCTH TEpMOMETpa HE JOJDKHA
npeBblaTh 3 MuH. JlomyckaeTcs HMCIOJb30BaHME JPYTHX HM3MEpUTETeld TeMIepaTypsl ¢
MOTPENTHOCTRIO He 00Jiee yKa3aHHOM.

MaxoBHUKH 3allOpHON apMaTypsl TOJDKHBI 0OecleurBaTh yIOOCTBO HMX BpAIICHUS IPH
OJTHOBPEMEHHOM HaOJIOJIEHNH 32 YPOBHEM PTYTH B MaHOMETpPE Kak Ha HIIKHEM, TaK U Ha



BEPXHEM IIpeJeiax U3MEPeHHs.

bnok moJiBoZila 1ra3oB K YCTAHOBKEC JOJDKECH MMETH MPUCOCAMHUTCIIBHBIC 3JICMCHTBI 1A
TIOJKITIOYEHUs TPYyOOIIPOBOZOB OT OAJIOHOB, a TaKXKe TPyOONpPOBOABI IS ITOJBOJA TA30B K
3aIopHO apMaType TpyOOIpOBOIOB TepMoIIKada. DIeMeHTHI 0JI0Ka TOIKHEI BRIACPKABAThH
.nasienne 10 0,3 MIla.

CymMmMapHbIii 00beM TpyOOIPOBO/A, COEAMHSIOIIEr0 PEAKIMOHHBIA COCYJ C PTYTHBIM
MaHOMETPOM, PTYTHOH JIOBYIIKOM M PTYyTHOH 4YamIKOW MaHOMETpa INpH MHHUMAJIbHOM
YPOBHE PTYTH B HEil, HE JOJDKEH NMpeBbImath 1,5 % oT 00beMa peakIMOHHOTO COCYAa.

4.10.1.6. Bakyym-Hacoc, CIyXaliuidi A CO3JaHWA HEOOXOAMMOTO pa3peKeHHS B
PEaKkIMOHHOM COCYZ€ U ITHEBMOCHCTEME yCTaHOBKH. [IpOM3BOAMTEIHHOCTh BaKyyM-Hacoca
JOJDKHA o0ecrieunBaTh BaKyyMHUPOBaHNE PEaKIMOHHOIO cocyaa M IMHeBMocHucTeMsl 1o 100
[Ta 3a Bpems He Ooxnee 30 MuH.

4.10.1.7. bBmox perymupoBaHHS TEMIIEPATyphl, CIYXAIMA IS CO3MaHUA W
ABTOMATHUYECKOTO TOAJIEP)KaHHs TEMIIEpaTypbl TepMoIIKada Ha Jr000M 3aJaHHOM ypOBHE B
quanasoHe paboumx Temmeparyp. biok  gomkeH  oOecrieumBaTh  COBMECTHO €
JIEKTPOHATpEeBaTEISIMUA TepMoIIKada MOBBIICHHE TEMIIEPaTyphl B 00beMe TepMmorkagda 10
3aJaHHOTO YPOBHS C MOTPEITHOCTHIO He Ooree 2 °C 3a Bpems He Oonee | 4.

4.10.1.8. 3axwuratolee ycTpoiCTBO, Ciykaliee Uit (POPMUPOBAHUS HCKPOBOTO paspsiaa
B HCKPOBOM NPOMEXYTKE MEXAY OJEKTPOJAaMH pEaKIMOHHOTO COCy/a, JIOJDKHO
obecreunBaTh MPOOOI MCKPOBOTO MPOMEKYTKAa WHAYKIIMOHHON HCKpOH W 00pa3oBaHHE B
BO3JyXe YCTOWYHMBOTO IDIa3MEHHOTO ‘“Kojmayka’ BbIcoToi oT 0,5 mo 1,5 cm. Beimensemas
OHEPIruss HMCKP Ha OJJICKTPOJax IPU HOPMAJIBHBIX YCJIOBUAX MPU MJIUTCIBHOCTU paspsAaia
(2,0+£0,1) ¢ momxHa cocraBnsaTh oT 30 no 40 k. KoHCTpYKIMS 3a)KHMIalomero yCcTpoicTBa
JOJDKHA 00eCIIeYrBaTh JUCTAHIIMOHHOE yIIPaBJICHHE.

4.10.1.9. DnekTpomyabT, CIyKalUK I MOJA9X AIIEKTPONHUTAHUS Ha BCE MOTPEOUTETH
YCTAHOBKH: 3JIEKTPOHArpeBaTelid TepMolKada, 3JIEKTPOJBUraTesib BEHTUISATOPA, OJIOK
peryJMpoBaHMsl TEeMIlepaTyphl, 3aKUTalollee YCTPOMCTBO, BaKyyM-Hacoc. KadecTBo u
MIPOYHOCTD  JJIEKTPOM3OJSILMU  BJIEKTPOIYJbTa, MPOBOAOB M MOTPEOUTENECH HOIKHBI
COOTBETCTBOBAThH TPEOOBAHMUAM 3JIEKTPOOE30MIACHOCTH IIPH paboTe Ha yCTaHOBKE.

4.10.2. Ilodzomoeka K uCnblmanusm

4.10.2.1. Ilpn HEOOXOAMMOCTH YCTAaHABIMBAIOT COOTBETCTBUE HCCIEAyeMOro obOpasia
MIACTIOPTHBIM JIaHHBIM.

4.10.2.2. HaxopmsaT pacyeTHble 3HA4Y€HHs NpEAeNoB Mo (opMysiam, NPUBEICHHBIMH B
NPUIOKEHUH 4.

4.10.2.3. Tlepen ucnbITaHUEM NIPOBEPSIIOT YCTAHOBKY HA TEPMETUYHOCTD. [ epMeTUYHOCTD
YCTaHOBKH, BKJIOYasl HCIAPUTENb, PEAKIHMOHHBIH COCYHA, TPYOONPOBOIBI C apMaTypoOM,
PTYTHBIII MaHOMETp, JOJDKHA OBITH TaKOH, 4TOOBI mpu octaToyHOM nasieHuu ot 0,90 mo
1,33 kIla u3amMeHeHnue napieHus 3a cUeT HATeUeK He mpeBbimano 66 Ila 3a 30 muH.

4.10.2.4. TIIpoBepsrOT MPUTOIHOCTh YCTAHOBKM K pabote mpu Temmeparype (25+10) °C
II0 TIPONaHy C YUCTOTOH He MeHee 99,95 %, HIDKHMI ITpeaenT KOTOPOTro AOJKEH COCTABIATH
(2,05+0,10) % 00.

4.10.3. IIposedenue ucnvimaruti

4.10.3.1. dna onpenencHUs HIKHETO Ipefeia OpPraHMYeCKHUX BELIECTB, COJAEpiKaIUX
tombko aromel C, H, O, N u omua atom Cl, BHawajge MPHUTOTAaBIMBAIOT Ta30- H
MIapOBO3AYIIHYI0 CMECh, cozepxalryio B 1,3 paza MEHbIIE HCCIEIYEMOTO BEIIECTBa, YEM
HEOOXOAMMO JJIsl CO3JIaHUSl CMECH, COOTBETCTBYIOILEH ero pacueTtHoMmy mpeneny. s

JIPyTUX BEILIECTB BHAuale MPUTOTABIMBAIOT CMECh, COAEPIKALIYI0 B JBa pa3a MEHbIIE
HCCIIEyeMOTr0 BEIIECTBa, YUeM Ha PACUETHOM Ipeeie.

Crenyer yuuTbIBaTh, YTO HIKHHUI Ipenen npu temieparype (25+10) °C ne moxer
OBITh HIDKE CIIEAYIOMHUX 3HadeHu: 1t mapoB — 0,4 % 00., st razoB — 1,5 % 06.

Jns ompezneneHusl BEPXHETO MpPEAeia OPraHMYECKHX BEIIECTB, COJACPXKAIIUX TOJBKO
arombl C, H, O, N u onun atom CIl, BHauajge MHpPUTOTABIUBAIOT CMECh, COJAEPIKAIIYIO
kuciopozaa B 1,5 pa3a MeHblle, 4eM HEOOXOIMMO JUISi CO3aHHs CMECH, COOTBETCTBYOLICH
pacdeTHOMY npezery. s Ipyrux BeIlecTB BHaYalle MPUTOTABIMBAIOT CMECh, COJECPIKAILYIO
KHCJIOpO/Ia B /IBa pa3a MEHbIIIE, YEM B PACUETHOM Mpe/IeTbHON CMECH.

4.10.3.2. IIpu HeoOXOJMMOCTH 3aIOJHSIOT MCIAPUTENb JKUJIKUM TOPIOYHM, HAarpeBaroT
UCIIapUTENb, BKIIOYAIOT OJIOK PEryJIMpOBaHUs TEMIEpaTypbl W BBIBOAAT YCTAHOBKY Ha
TpeOyeMBIii TeMITepaTypHBIN PEKHM.

4.10.3.3. Jlns TPUTOTOBJIECHHS CMeCH TpeOyeMOoro cocTaBa pPEaKIHOHHBIA COCYA
BaKyyMHUPYIOT 10 ocTatouHoro masineHus 133,3 Ila, 3atem moodepeqHO MOAAIOT B HETO
KOMITOHEHTBI CMECH T10 MaplHalbHBIM JIaBJICHUSM (P,), BEIUUCISIEMBIM 110 opmyite

Pe= 0,010, " Poxs )

rrne ¢, — 3ajaBaeMasi KOHIIEHTpanusi KOMIIOHEHTa cMecH, % 00.;

Pew — OOIIIEE TaBICHUE Ta30BOM cMecH, Klla.

IIpr HEOOXOOMMOCTH IOIYCKAarOTCSl MHBIE CIIOCOOBI IMPUTOTOBIECHUSI CMECEH, €ClIU OHU
JIAIOT TOYHOCTh HE HUXKE, YeM IIpeJyIaraeMblid Criocoo.

4.10.3.4. OO1ee aBiieHNE CMECH BBIOMPAOT B IpesiesiaXx 0T aTMOC(EPHOTO AaBJICHHS 10
120 xIla. Bwibop BenmW4MHBI OOIIETO AABICHUS ONpEAEIeTCS HEO0OXOAUMOCTHIO HMETh
N30BITOK JIaBJICHHUS CMECH IO OTHOIIEHHIO K aTMOC(EpHOMY AABIECHHIO IIPU IPOBEACHUU
KOJINYECTBEHHOTO aHaJIN3a.

4.10.3.5. OuepeaHOCTb MOJAa4YM KOMIIOHEHTOB CMECH B PEAKLIMOHHBIM COCYH 3aBUCUT OT
UX TapOUadbHBIX IABJICHUH: KOMIOHEHT C MEHBIINM HaplHAIbHBIM JaBICHHEM IOJAf0T
MEPBBIM, KOMIIOHEHT ¢ OOJIBIINM MapUUaIbHbIM JaBIEHUEM—IIOCICTHIM.

4.10.3.6. Ilocne Hamycka KOMIIOHEHTOB B PEAKIIMOHHBIM COCYIl CMECh IEepEMENINBAIOT B
TedeHue 15 MuH.

4.10.3.7. IIpu HEOOXOTUMOCTH TIPOBOMST KOJTHYSCTBEHHBIN aHATN3 CMECH TIPH €€ 0TOope
yepe3 TpyOOIpOBOA C 3alMOPHBIM BEHTHWJIEM, COOOINAIOIINM pPEAaKIHOHHBIA cOCyl C
atmocepoii. [locne aHanu3a M30BITOK JaBJIEHUS B PEAKLMOHHOM COCYyJE€ HOHIKAIOT 1O
3HAYEHMs1 aTMOC(HEPHOTO JaBIICHUSI.

4.10.3.8. BrwIkmo4alT HarpeBaTeNd W BEHTHISATOp TepMmomikada. 3aTeMHSIOT
nomenieHne gaboparopun. OTKPBIBAIOT HUXKHIOKO KPBIIIKY PEAKIIHOHHOTO COCYZAa JI0 YHopa
B KOHLIEBOH BBIKJIIOYATEINb.

4.10.3.9. C nepeHOCHOr0 MyJbTY 3aKUTAIOT CMECh ITyTEM MOJA4YM HCKPBI HA 3JIEKTPOJBI.
[TporOomKUTENBHOCT, BPEMEHH C MOMEHTA OTKDPBITHS HIDKHEH KpBIIIKK 10 MOMEHTa
3a)KUT'aHUsI CMECH HE JIOJDKHA MPEBBIIATh S C.

4.10.3.10. Pe3ynbraT UCMBITaHUS HA PACIPOCTPAHEHUE TJIAMEHHU OIICHUBAIOT BU3YyalbHO.
Jis HaOmioseHHs 3a IIAMEHEM HCIOJIB3YIOT 3€pKajlo, YCTAHOBJIEHHOE IOJ YIJIOM He
Oompire 45 °K yCTaHOBKE.

4.10.3.11. B cmecsax, Thme IuiaMs pacnpoCTpaHseTcs B BHae JIehOPMUPOBAHHON
KOHBEKTHUpYyIoLel cdepbl, 32 TOprouYyld CMeCh MPHHUMAIOT TaKyl, B KOTOPOW ILIaMs
pacrpoctpaHsieTcsi 10 OOKOBBIX CTEHOK PEaKIMOHHOTO cocyna. JlanpHeliee moBeneHue



IUTAMEHU (IOWIET OHO O BEPXHEH KPBIMIKH COCyJa WM, B PE3YJIbTATE BBITAIKHUBAIOLIETO
“addexra TpyOBI”, OyAET BHIOPOIICHO M3 COCY/a, HE YCIEB JTOCTUTHYTh BEPXHEH KPBIIIKH
COCyZIa) He JIOJDKHO NPUHUMATHCSI BO BHUMAHHE TP OLIEHKE Pe3yJIbTaTa ONbITa.

B cmecsx, rae mimaMs MOXKET JIOCTHTHYT, BEPXHEH KpBIIKM COCyla paHbIle, 4YeM
OOKOBBIX CTEHOK, 3a TOpIOYYI0 CMECh NPUHMMAIOT TaKyl, B KOTOPOH miams
pacIpocTpaHsieTcs 10 BEpXHEi KPBIIIKHA PEaKIMOHHOTO COCY .

4.10.3.12. Ecnu npu nepBoM UCHBITAHUU CMECHU IOJIyY€H OTPHULATENIBHBINA PE3yIbTaT, TO
B KaXJIOM MOCJIEAYIOMEM HCIBITAHUN TPH OMNpENeIICHHN HIKHEro (BEPXHEro) Ipezaesa
KOHLIEHTPALMIO HCCIEAYEMOro BEIECTBA CIEAyeT yBEIMUMBaTh He Oosee yem Ha 10 %
(ymenbiiaTh He Oojee 4eM Ha 5 % ) OT HepBOHAYAIBHON KOHLEHTPALUK 1O TOJy4YEeHUS
TIOJIOKUTETIBHOTO PE3yJIbTaTa.

Ecnu npu nepBoM HCHBITAHUM MOTYYEH IOJIOKHUTENBHBIA PE3yNbTaT, TO MOCIEAYOIIHIE
UCTIBITAaHHS TPOBOJSAT C YMEHBIICHHOM Ha HIDKHEM IIpelelie M yBEIMYEHHONW Ha BEPXHEM
npezene KOHLUEHTPAaMSIMH TOPIOYEro KOMIIOHEHTa [0 TMOJyYeHHs OTPHULATENLHOTrO
pe3yJbrara.

B nanmpHeiimeM mar M3MEHEHHS KOHICHTPAIMM KOMIIOHEHTOB B CMECH IIOCTEIIEHHO
YMEHBIIAIOT A0 TEX IOp, MOKa Ha0MI0JaeTCsl MOBTOPSIEMOCTh PE3YJIBTATOB.

4.10.3.13. Tlocie kaxI0ro UCHbITAaHHUS PEAKIUOHHBIM COCYJ M TepMOILIKa( MPOAYBarOT
BO3/IyXOM JUIsl yJTAJICHUS! IPOJYKTOB TOPEHHUS WIIM Ta30B U JUIsl OXJIXK/IEHHSI CTEHOK COCY/Ia.
[Nocnenyromee ncnpITaHNE HAYMHAIOT 1TOCTIE TOTO, KAK TEMIIEPaTypa B PEaKIIMOHHOM COCYZE
JOCTUTHET TEeMIIEPaTyphl 331aHHOTO PEXHUMA.

4.10.3.14 Tlocne cepuu UCHBITAHUN C OJHUM BEIIECTBOM CIEQYyeT TIIATEIbHO MPOMBITH
COCY, TpyOOIIPOBO/BI M 3aIIOPHYIO apMaTypy 3TAaHOJIOM, & 3aTeM HX MPOCYIIUTH U MPOIYTh
BO3/IyXOM.

4.10.4. Oyenxa pesyromamos

4.10.4.1. 3a mpenen pacnpocTpaHeHHs INIaMEHH MPUHUMAIOT cpelHee apudmerniyeckoe
LIeCTH OJMDKaWIINX 3HAaYeHHH KOHIEHTPAIMH MCCIIEAYEeMOro BEIIeCTBAa B CMECH, B TPEX U3
KOTOPBIX HAOIIOJAeTCsl MOJOXKWUTEIbHBIA pE3yibTaT HCIBITAHUS, B TPEX IPYIHX—
oTpunarenpHbii. [lomydeHHOe 3HaueHHe mpenesna OKPYIISAIT 0 BTOPOro 3HAKa IOCIie
3aITON.

4.10.4.2. CxonuMoCTb MeTOJa MpHU JOBEpUTEIbHONH BeposiTHocTH 95 % He AomKHa
npessiiath 0,1 % 06. Ha HkHEeM npenene u 0,2 % 00. Ha BepXHEM Ipeere.

4.10.4.3. Bocnpom3BOOZUMOCTH METOJa TNpPH TOBEPHTEIBHON BepoaTHOCTH 95 % He
nospkHa npeBsiiath 0,3 % 00. Ha HibkHeM npeneste U 0,6 % 00. Ha BepXHEM Mpeere.

4.10.4.4. YcnoBus W pe3ynbTaThl HCIBITAaHWH PETHUCTPUPYIOT B TPOTOKOJE, (opma
KOTOpOro npuBeneHa B npunoxkeHnd 1. 4.10.5. Tpebosanusa 6e3onacnocmu.

4.10.5.1. Ilpu 3aKuTaHAM TOPIOYEH CMECH OTIEPaTOpP JOJDKEH HAXOAUTHCS Ha PACCTOSHUN
HE MeHee 2 M OT YCTaHOBKH.

4.10.5.2. He ciexyer TpOBOIMTH HCIBITAaHHMS CMECEH C KOHIEHTpalueil roproyero
OosipIlie, YeM KOHIEHTpaLUs IEepBOil roprodeil cMecn B OCAHBIX CMECSX M MEHbIIE, YeM
KOHIIEHTPAIIHS MTEPBOM rOproYei CMECH B OOTaTBIX CMECSX.

4.10.5.3. PabGouee MecTo ormeparopa MJOJDKHO  YAOBIETBOPSATh TpeOOBaHHUIM
anektpobesonacHocTyt o 'OCT 12.1.019 n caHMTapHO-TUTHEHUYECKUM TPEOOBAHUSIM MO
I'OCT 12.1.005.

4.11. Meton 3KCIIEpUMEHTAIBHOTO ONpEICTICHHS OKa3aTeNell B3phIBa MBIICBO3IYITHBIX
CMeceii — MaKCHMAJIBHOTO JaBJICHHs B3PbIBAa, HIKHETO KOHLEHTPALOHHOTO Ipenelna

pacIpocTpaHeHus] MJIaMEHH, MUHHMMAJIbHOTO B3PBIBOOIACHOTO COJEP)KaHHUA KUCIOPOAa U
MUHHAMAJILHOH (hiierMaTH3MpyIollei KOHIEHTPaK (JiermaTu3aTopa.

4.11.1. Annapamypa

YcTaHOBKa A7 OmpeeNieHus MoKa3aTelie B3phiBa MBIICBO3MYIIHBIX cMecer (dept. 13)
BKJIFOUA€ET B ce0s CIICAYIOIINE JIEMEHTBI.

4.11.1.1. PeakunoHHBIN COCYJ, NPEICTABISIONINN COOOH LMIMHAP BbICOTOH (450 £25)
MM M BHYTpEHHUM JuameTpoM (105+5) MM, BBIIOJIHEH U3 HEPXKABEIOIIEH CTalll U paccUnTaH
Ha pabouee nasnmenme mo 1 Mlla. Cocyn cHaOXeH MmTyHepaMH Ui IIOJa4Yd Ta30BBIX
KOMITOHEHTOB U TTO/ICOCANHEHNUS JaTINKA JABICHHS.

Kpome Meramnyeckoro peaknMOHHOTO COCyJa YCTaHOBKAa CHaOXeHa pPeaKIHOHHBIM
cocynoM u3 crekisiHHOM TpyObl mo I'OCT 8894 Brwicotoit (450+25) MM, BHYyTpeHHHM

JIHaMeTPOM (105f§ ) MM | TOJIITUHON CcTeHKH (7+ 1) MM.

4.11.1.2. Cucrema ra3ompUTOTOBICHUS W pPACIBUICHUA MCCIEIyEMOTO BEIIECTBA,
paccuuTanHas Ha pabodee fAasieHue 10 1 MIla, cocTouT u3:

KOHYCHOTO pacIbUINTeNsi ¢ yriioM pactBopa (30 £5)°, KOTOpBIH sIBISETCS BEpXHEU
KPBIIIKOW PEaKIIMOHHOTO COCY/Ia U BBITIOJTHEH M3 HeP)KaBEIOIeH CTalH;

(bopkamepbl, B KOTOPYIO TIOMELIAI0T 00pasel] NCCIeyeMOro BellecTBa (PeKOMeH1yeMast
KOHCTpYKUUs popKamepsl IPUBEJCHA B IPUIIOKEHUH S);

oOpaTHOro  KjamaHa W  KJalaHa C  DJIEKTPONPUBOJOM;  BpeMs  OTKPBITHS
anekrpormHeBMokiamana (0,3+0,1) c;

4 5

_.Dq__
Bosdyx [Gpor Fueemarisarog

4

tf wf e/ &/
1 — peakIMoHHBIN COCY[; 2 — KOHYC pachbuinTens; 3 — dopkamepa; 4 — oOpaTHBIN Kinanas; 5
— KJIaIlaH ¢ 3JEKTPONPUBOIOM; 6 — MaHOMETp; 7 — pecHuBep; 8§ — razoaHaIn3aTop: 9 — mynsT
ynpasieHus; 10 — ucTouHuK 3axuranus; 11 — peructpupyromas anmnapatypa; 12 — garauk
JIABJICHUS
Yepr. 13
pecuBepa ¢ TpyGonpoBoaamMu BMecTHMOCTHIO (1,0£0,2) am’;



MaHoOMeTpa Kiacca ToaHocTH 0,25.

VYcnoBHBIH auameTp mpoxoja TpyoorpoBonoB nomkeH ObiTh (10,0+0,5) MM, 37eMEHTOB
CHCTEMBI Ta30IPUTOTOBIICHHSI U pacubuleHHss He MeHee 10 MM, BeHTWieH He MeHee 4 MM.
JmHa TpyOOIIPOBOIOB MEKAY PECHBEPOM M pacIbUINTENeM NoJbkHA cocTaBiath (0,9+0,1)
M-

4.11.1.3. VcTouHMK 3a)XUTaHMsl, IPEACTABISIONINA cOO0H HarpeBaeMylo JIEKTPUUECKHM
TokoM 110 Temneparypsl (1050+£50)°C cnmpans u3 mpoBonoku Mapku X80H20-H (I'OCT
12766.1) mnamerpom 0,8 mm. [JnmHa cnmpanu (50+£1) MM, BHYTpeHHHH OWaMETp CIIUPAIH
(8,0+£0,5) mm; ymcio BuTkoB 30; morpebnsemas momHOCcTh Tpm Toke (13,0+£0,5) A
cocrasisier (475+25) Br, Bpems Bbixona Ha pabouyro Temmeparypy (8+1) c. Cnupanb
pacIiojio)keHa TOpU30OHTAJIbHO Ha OCH LIMIMHApA Ha paccTostHuU (150+5) MM OT HMXKHETO
(manma.

4.11.1.4. Cucrema perucTpanuyd OaBJICHWS, COCTOSIIAs W3 JaTdydKa JaBICHHUS U
BTOPUYHBIX MPHOOPOB, JOJKHA OOCCIECYMBATH HEMPEPHIBHYIO WM JUCKPETHYIO 3aIUCh
W3MEHEHHUs JaBJIEHUSI BO BpeMEHU B 4acTOTHOM nuana3zoHe or 0 mo 300 ' ¢ BepxHUM
mpenenom m3Mmepenns He meHee 1 MIla. 3a Havano orcdera BpeMEHH MPUHUMAIOT MOMEHT
cpabaTbIBaHUs KJallaHa PacHbUICHNs 00pa3iia NCCIEeAyEeMOro BEIIECTBA.

4.11.1.5. KoHTponb colepkaHusi KHCIOpOJa B PEAKIMOHHOM COCYA€ U pPEecHUBEpe
OCYILIECTBIISIIOT Ta30aHAM3ATOPOM C Auana3oHoM u3mepenust ot 0 1o 21 % 06. u npenenom
JIOIyCKaeMOH TOTPENTHOCTH MTOKa3aHui He 6osree +2,5 % .

4.11.1.6. ITyneT ympaBneHus, 00€CIEUNBAIONINNA 3JEKTPONUTAHHE W CHHXPOHU3AIUIO B
3aJ]aHHOM MOCJIEA0BATEILHOCTH pabOThl CHCTEMBI PACIHBbUICHHS, WCTOYHHKA 3)KUTaHHS U
CHCTEMBI PErHCTpaLnH.

4.11.2. Iloocomoska K ucnvlmanusim

4.11.2.1. YcTaHaBIMBaOT COOTBETCTBHE MCCIEAYEMOTO BEIIECTBA MACIIOPTHHIM JaHHBIM
IO BHCIIHEMY BUAY, BJIA)XHOCTHU, 30JIbHOCTH, a AJId TUIAaBAIUXCA BEHICCTB—/O0NOJHUTEIILHO
I10 TEMIepaType IIaBJICHHS.

4.11.2.2. UccnemyeMble BEIIECTBA PACCCHBAIOT; MIPH MCIIBITAHIH HCIIONB3YIOT 00pa3IIbI C
pa3mepamu gactur MeHee 50 MKkM 11 MeTautoB 1 MeHee 100 MKM — [UIst JPYTHUX BEIIECTB.

4.11.2.3. TIpoBepsIIOT CTaTbHOM PEAKIIMOHHBIN COCYl HA TEPMETHUYHOCTD.

4.11.2.4. Tapupy!oT cUCTEMY PETHCTPALUU JaBJICHUS.

4.11.2.5. IIpurogHOCTh yCTaHOBKH K padote mposepsitoT 1o Jukornoauto (TOCT 22226),
MIOKa3aTeN B3PbIBA KOTOPOTO [OJDKHBI OBITH PaBHBL: MaKCHMalbHOE IABICHHE B3PbIBA
(620+85) «Ila, HWKHMII KOHUEHTPAUMOHHBI mpenen (34+8) rM~, MHHEMAIbHOE
B3pBIBOONACHOE cojiepkaHue Kuciopoaa (10,2+1,0) % o6.

4.11.3. Ilposederue ucnvimaruti

4.11.3.1. T'oTOBAT TAa30BYI0 CMECH 33aHHOTO COCTaBa OTHACIFHO B PEaKIIOHHOM COCYZE
U B PeCUBEpE 110 MapLUAIBHBIM JIABICHUSM KOMIIOHEHTOB (Py ), BEIYMCISIEMBIM IO (hopMmyJie
4).

B peaknnoHHOM cOCyZie TOTOBST Ta30BYI0 CMECh C TaKUM pacdeToM, 4ToObl obmiee
JABJICHHE Ta30BOH CMECH MpPEeBHIMAN0 arMocepHoe He MmeHee deM Ha 50 klla. 3arem
cOpachlBalOT H30BITOYHOE JIABJICHHE Yepe3 TIa30aHaNn3aTop, ONpejeNsis IpH ITOM
COZIepKaHne KHCIIOpo/ia B PEAKIIMOHHOM COCYIE.

B pecuBepe roToBsIT ra3oByr0 cMeCh C TAKUM PacieToM, 4TOObI 00IIIee JaBIeHNE Ta30BOH
cMecHu mpeBbinago armochepHoe He Menee yem Ha 350 kIla. 3arem cOpachIBaroT
U30BITOYHOE JIaBJICHUE YepPe3 Ta30aHAIN3ATOP 10 HAYAILHOTO JIABJICHUS PACIBUICHUS (py ),

pasHoro (300+10) kI1a, ompenensst mpu TOM COAEpKaHUE KUCIOPOJa B pecuBepe. Paznuune
KOHIICHTPAILIMU KUCIOPOJa B PEAKIMOHHOM COCYJZIe M PECHBEpPE HE JOJDKHO NpeBbimath 0,5
% 00.

4.11.3.2. B3BemmBaroT 00pa3elrl HCCIEAYEMOr0 BEIIECTBAa C IOTPEIIHOCTRI0 HE Oojee
0,01 r n momematot ero B hopkamepy.

4.11.3.3. YcraHaBnMBarOT Ha MyJbTE YIPABJICHUS NPOJOKUTEIHHOCTh PAaCIHbUICHUS
o0pa3ia. BKIIFOYaroT MCTOYHUK 32)KUTAHUS ¥ 110 BBIXOJY ITOCIEIHETO Ha PEKUM PACIIBUISIOT
oOpazern, (GUKCUpYs MPH STOM H3MCHEHHE NABJICHUS B PEAKIIMOHHOM COCYIe W KOHEYHOE
JaBieHue (p, ) B pecusepe. Ilocne pacnbuieHHs 00pasna ONpeaessiIoT MacCy OCTAaBILIETrocs B
(hopkamepe HepaCIbUICHHOTO BEIECTRA.

4.11.3.4. OuMIar0OT peakUUOHHBIN COCY OT OCTaTKOB BEIECTBA U MPOTYKTOB TOPEHMUS.
[IpomyBatoT peakIMOHHBIN COCYI, peCUBEP U TPYOOIIPOBOIBI BO3TyXOM.

4.11.3.5. TIoBTOPSIOT HWCIBITAaHUS C PA3IMYHBIMH [0 Macce 00paszlaMH HCCIETyeMOro
BEIIIECTBA.

[pumeyanue. J[ns moOATBEpKIEHHS IUIAMEHHOTO XapakKTepa B3pbIBa IBLICTA30BBIX
cMeceid, OJMM3KUX MO COCTaBy K HIDKHETPEACTHHBIM, UCIBITAHUS TPOBOAAT B CTEKITHHOM
cocyge.

4.11.4. Oyenka pezyromamos

4.11.4.1. Tlo pe3ynpTaTaM €IUHUYHOTO HCIBITAHHS ONPEACISIOT HAHOObIINE 3HAYCHHS
M30BITOYHOTO JABJICHUS B3PHIBA W KOHIEHTPAIMIO HCCIEAYEMOTO BEIECTBa BO B3BECH II0
bopmynam:

+Ap—
P :101’3M (5)
Po
m
p, =1013—— (6)
’ Po Vi

\
Po =Pa +_(p1-1_p1<) (7)

Vi

TIE Dwp, AP —COOTBETCTBEHHO 3HAYCHUS W30BITOYHOTO [IABJICHUS B3pbiBA U
MaKCHMaJIbHOTO U3MEHEHHS aBJIeHUs B IPOLlecCce AMHNYHOTO HenbITanus, Klla;

p. —arMocdepHoe naBieHue, klla;

Po — pasmepHbiil ko3 dunuent, klla;

Ps —KOHIIEHTpALUs MCCIEAYEMOro BELIECTBA B PEAKIIMOHHOM COCYZAE VISl €MHUYHOTO
VICITBITAHHS, KI'M ™,

m— Macca obpasia B eJHHIIHOM HCITBITAaHWH, KT

Vi V;—COOTBETCTBEHHO BMECTHMOCTh PEAKLIMOHHOTO COCY/ia M PECUBEPA, M

Pus Px —COOTBETCTBEHHO Ha4aJbHOE M KOHEYHOE JIABJICHHS B PECHBEpPE B IpoOIecce
€IMHUYHOTO UCTIbITaHus, Klla.

IIpumeuanue. KoneuHoe naBieHue B pecuBepe H3MepstoT cmycts 15—20 ¢ mocie
3aBEPILEHHS MPOIecca TOPEHUS B PEAKIIIOHHOM COCY/E 0 IPOAYBKH PECHUBEPA BO3ILYXOM.

4.11.4.2. [1na onpenesieHrss MaKCUMaJIbHOTO JaBJICHUS B3pPbIBA HCCIEAYEMOrO BEIeCTBa
CTPOAT KPHMBYIO 3aBUCHMOCTH JIaBJIEHHMs B3PbIBA (DPgyp) OT KOHLEHTPALMH BeLIECTBa (pPs).
Maccy o6pasua, COOTBETCTBYIOILYK) HauOONbLIEMY M3 IOJYYEHHBIX 3HAYEHUH Py
MMPUHUMAIOT 34 ONITUMAJIbHYIO (TI/IHI/I'-IHI)IG 3HAYCHUA OIITUMAJIbHBIX MAaCC 06pa3ua HaxogsaTcCs
B amamna3one ot 1,5 mo 5,0 r). HauGonbpmee U3 mMorydeHHBIX 3HAYCHWA JaBJICHUS B3pHIBA



MIPUHUMAIOT 32 MAKCUMAaJIbHOE JIaBJICHHE B3PbIBA UCCIIEIYEMOTO BEIECTBA.

4.11.4.3. 3a BenuuuMHy HIDKHETO0 KOHIIGHTPALMOHHOTO TWpefesia paclpoCTpaHEHUS
IUIAMEHU MBUICBO3AYIIHOW CMECH HCCIEAyeMOro BELIECTBa NPUHUMAIOT 3HAUYECHUE
KOHIIGHTPALMU Ps, COOTBETCTBYyIomee naBieHMio B3pbBa 50 klla Ha ymomsHyTOH B I
4.11.4.2 3aBUCHUMOCTH.

4.11.4.4. MuHMMaIbHOE B3PBIBOONACHOE COIEPKAHHE KHCIOPOaa ((q, ) ONMPEIEsIoT

Ha 00pa3iax ONTUMAlbHON MAacChl, COOTBETCTBYIOIICH MaKCHMAJILHOMY JaBJICHUIO B3PbIBA
(m. 4.1-1.4.2), myreM TMOCIEAOBAaTEIHOTO YMEHBIICHUS COICpPKAHUSA KHUCIOpoda B
ra3’oNbLICBO3YIHOA cMecH. 3a 3HAYCHHe @ , NPUHUMAIOT CPEAHEe apH(METHIECKOe

JBYX KOHLIEHTPALMH KHUCIIOPOAA B CMECH, pazinyaronuxcs He Oosee yeM Ha 1 % 006., npu
OompmeM W3 KOTOPBIX HaOmromaercst maBieHHe B3phiBa cB. 50 klla, a mpu MeHbpIIeM
JaBJieHue B3pbIBa He npesbimaeT 50 kIla nmpy mecTHKpaTHOM HOBTOPEHUH UCIIBITAHUI.

4.11.4.5. 3HaueHHe MUHUMAJIBHOM (hIIerMaTU3UPYIOIICH KOHIICHTPAIUH (ierMaTu3aTopa
B IBLIEBO3/YIIHBIX CMECAX (Pg), %o 00. BEIYUCIAIOT 110 opMyJie

477,4
¢y =100 _¢ ®)

100 - (pHZO
Tae Qjy,o— COACPKAHUE BOASHOIO Mapa B BO3ZyXe, % 00., BRIYUCIsieMOe 110 popmyiie
(P'HZO =Epu,0/Pa )

rae £ — oTHOCUTeNnbHAsA BIAKHOCTH BO3IyXa, % ;
P,0 — AaBICHHE HACHIIICHHOTO BOJSHOrO Napa, kla.

4.11.4.6. Eciu B mnporecce HCHOBITAHMU MBUICBO3AYIIUBIX CMECEH MAaKCHMAlbHOE
naBieHue B3pbiBa He npesbimaeT 50 klla, To uccnexyemoe BEIIECTBO MOXHO OTHECTH K
B3pPBIBOOE30MACHBIM TOJNBKO TIPH YCIOBUH, YTO OHO SIBISIETCSl TPYIHOTOPIOUUM WM
HETrOpIOYMM IO pe3ysbTaTaM OIpeesIeHHUs] IPYMIbl TOPIOYeCcTH. [ roproyux BEIIeCTB B
TaKOM CJIy4ae PEKOMEHIYeTCs IPOBECTH HCIIBITAHUS B KpYITHOMAaclITaOHOW B3PHIBHOM
KaMepe BMECTHMOCThIO He MeHee 20 IM® C HCIOJNB30BAHHEM HCTOYHHMKA 3a)KHTAHMS
OouipIeil 3HEPrMHM W MOILIHOCTH (HAampUMep, MUPOTEXHHYECKOTO C 3alacoM XHMHYECKOH
sHepruu He MeHee 10 kJIx.).

4.11.4.7. CxomuMOCTb U BOCIIPOU3BOAMMOCTb METO/A ONPEACICHHS TOKa3aTene B3phiBa
IIBUIEBO3LYIIHBIX CMECEH NPH IOBEPUTENBHOM BEpOsATHOCTH 95 % He MOJDKHA MpeBHIIAaTh
3HaYEHUH, MPUBEICHHBIX B Ta01.8.

Ta6nuna 8
[Toxa3zaTens B3pbIBa MBUIEBO3IYIITHBIX Tlokazarens TouHocTH, %
cMmecei
CXOMMOCTH | BOCIIPOU3BOIU
MOCTb

MakcumanbHO€E JaBJIEHUE B3pbIBA 14 23
HwxHult KOHIIEHTPAIIMOHHBIN Mpeaes 12 59
MuHuMansHoe — B3peIBoomacHoe — cojep|10 11
JKaHHE KUCIIOpOoIa
MunnmanpHas ¢dermaruzupyromas| 13 14
KOHIICHTpAIUs (JIerMaTH3aTopa

4.11.4.8. YcioBuss M pe3yNbTaThl HUCIBITAHWH PETHCTPUPYIOT B IPOTOKOJE, (opma
KOTOpOTO IPUBEJICHA B ITPHIIOKEHNH 1.

4.11.5. Tpebosanus bezonachocmu

[Ipu ucHbITaHUSX PEAKIMOHHBINA COCY]l CIIEAyeT YCTaHABIMBATh B CHENUAIBLHOM HIKady,
000pYZI0OBaHHOM BBITSDKHOW BEHTWIISIIMEH M 00ECIeYrBarolieM 0e30MacHOCTh onepaTopa B
cllyyae pa3pylIeHHs] peaKIIMOHHOTO COCy/1a.

B mpomecce moarotoBkm  00pa3moB IS HCTBITAaHUS — CIEAyeT IPUMEHSATH
WHAWBUIyalbHBIE CPEACTBA 3alUTHI, BHIOMpPAeMble B COOTBETCTBHHM CO CBOWCTBaMHU
HCCIIeyeMOr 0 BEIeCTBa.

Pabouee mecTo oneparopa AOJDKHO YAOBJIETBOPATH TPEOOBAHUSAM JIEKTPOOE30IIaCHOCTH
mo 'OCT 12.1.019 u caruTapHO-THTHEHHYecKUM TpedoBarmsam o [OCT 12.1.005.

4.12. Merog SKCHEPUMEHTAIBHOTO  OMpPENCNICHHS  TEMIIEpPAaTypHBIX  IPEIesioB
pacrpocTpaHeHus IUIAMEHH 110 aPOBO3AYIIHBIM CMECIM

Meron peanusyercs npu Temneparypax oT mMuHyc 50 no 300°C u He mpuMeHUM st
WCTBITAHNS TIOJIMMEPU3YIOMINXCA TIPH  HArPeBaHWHM, TUAPOINUIYIOIIUXCA ©  OBICTPO
OKHUCIIAIOIIMXCS JKUAKOCTEH, a TAKXkKe CMecei, comeprkarux 0oee 40 % BOIBI.

4.12.1. Annapamypa

[Ipubop s ompexpeneHWss TEMIIEPAaTYPHBIX IPEENIOB PACHPOCTPAHEHHs IIIAMEHU
BKITIOYAET B CE0S CIEAYIOIINE SJICMEHTHI.

4.12.1.1. PeakumonHbd cocyn (4ept. 14) ¢ Tpems TOpIOBHHAMH H3 TEPMOCTOHKOTO
CTEKJIa Hapy>XHBIM iuamMeTpoM (6542) MM U BBICOTO# 10 ropioBuH (125+5) mMm.
él
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1 — peakIMOHHBIN COCYl; 2 — 3aKUTAOIIee YCTPOUCTBO; 3— cOPOCHOM KitamaH; 4 —
TEPMOAIIEKTPUUECKHUI Tpeodpa3oBaTens
Yepr. 14

4.12.1.2. 3axwuratomiee yCTpoIHCTBO, BEIpadaThIBaOIIee UCKPY MOIIHOCTEIO (6+1) [k 3a
1 ¢ mpm pa3psgHOM MPOMEXKYTKE MeXAy diekTpomamu (5+1) M. DnexTpoast
3AXKUTaIICTOCA yCTpOﬁCTBa BBITIIOJITHEHBI B BHJC KOHYCa M PACIOJOXKCHBI B HLEHTPE
MIapOBO3IYIIHOTO ITPOCTPAHCTBA.



IIpumeuanne. [l BemecTs, KOTOpbIE HE BOCIIAMEHSAIOTCSI OT MCKPOBOTO HMCTOYHHKA
32)KMT'aHUsl, IPUMEHSIOT CIHPaJib U3 HUXPOMOBOI MPOBOJIOKK AuamerpoM 0,3 MM W AJTHMHON
300 mM; BHyTpeHHUWH aumamerp crmpanu (5+ 1) mm. TemmepaTypa Hakama crupaid —
1000—1200°C, BpeMs BeIX0Ja Ha paboUyI0 TeMIiepatypy — He Oozee 4 c.

4.12.1.3. TepmodnekTpuueckne mnpeoOpa3zoBaTeii ¢ MaKCHUMAalbHBIM JTHAMETPOM
pabouyero crnasi He Oosiee 1 MM JAJIsl U3MEpPEHHsST TEMIEpaTypbl HCCIEAYEMOW KUAKOCTU M
MapOBO3AYILIHONW CMECH.

4.12.1.4. TepmocraT, obecrieunBaromuii pabodyto Temreparypy ot Mmuayc 50 mo 300 °C.

4.12.1.5. YcTpo#cTBO I MPOAYBKH PEAKIIMOHHOTO COCYIa BO3IYXOM.

4.12.2. Ilodzomoeka K ucCnolmanusm

4.12.2.1. YcTaHaBIMBaOT COOTBETCTBUE HCCIELYEMON KHUIKOCTU MACIIOPTHBIM JaHHBIM.

4.12.2.2. PaccUuTHIBAIOT MpEABAPUTEIHHO TEMIIEPATypHBIC MPENEeNbl PacpOCTPaHCHHS
IUTaMEHU 110 (POpMyJIaM, IPUBEICHHBIM B IIPUIOKEHNH 6.

4.12.2.3. B 3aBUCHUMOCTH OT pacyeTHBIX 3HAYEHHH TEMIIEPaTYPHBIX MPEEIIOB BHIOHPAIOT
pabouyio Temmeparypy Uil TEpMOCTATHPOBAHMS PEAKIMOHHOTO COCyJa C HCCIELyeMOi
XKHUIKOCTBIO. JIJIsl TIEPBOTO MCIBITAaHHUS B TEPMOCTATE YCTAHABIMBAIOT TEMIIEPATYPY, KOTOpas
JOJKHA OBITh NIPH ONPEAEICHUN HU)KHETO MpEiesia MEHbBIIE €r0 PacueTHOrO 3HAYCHUS WU
3HAa4YeHUsl TeMIIepaTypbl BCIBIIIKU B 3aKkpelToM Turiae Ha 5—10 °C, a mpu ompeneneHun
BEPXHETO Tpeena—~O0obIe ero pacyeTHoro 3HadeHus Ha 10—15 °C.

4.12.2.4. B umcThlil CyXoif peakIHOHHbI cocy momeraioT (70 £2) cM’ HecmemyeMoit
JKUAKOCTU. B 0J1HY U3 TOPJIOBUH YCTaHABIMBAKOT UCKPOBOM MCTOYHUK 3aKUTaHUsl, HICKPOBOMI
MIPOMEXKYTOK KOTOPOTO AOJKEH HAXOAUTHCS B LIEHTPE MAapOBO3AYLIHOTO MPOCTpaHCTBa. Bo
BTOPYIO TOPJIOBHHY YCTaHABIMBAIOT /Ba TEPMOVIEKTPHUUECKHX IPEeoOpa3oBaTelsi TaKUM
obpa3om, 4T0OBl paboYMii crail OJHOTO M3 HUX HAXOJMWIICS B IIEHTPE CIOS JKUIKOCTH, a
pabounii cnaii APyroro—B LEHTPE HapOBO3IYLIHOTO IMPOCTPAHCTBA. TpeThsi rOpIIOBHHA
CIy’HT JJ1s1 cOpoca M30BITOYHOrO JaBJICHUs Yepe3 KiamaH, Macca KOToporo He Ooiee 6 T.
3areM peakIMOHHBIH COCY MOMEIIA0T B TEPMOCTAT.

4.12.2.5. IlpurogHocTth mpubopa K paboTe MPOBEPSIOT 0 T0AEKaHy (YMCTOTON HE MEHee
99,9 % ), TemriepaTypHble TIpeesibl KOTOPOro paBHbL: HWXHUM (79+5) °C, BepxHuii (119+5)
C.

4.12.3. IIposedernue ucnvimarnuii

4.12.3.1. IIpu BEIOpaHHOH TeMIlepaType UCIBITAaHUS PEAKIIMOHHBIN COCY/ C MCCIeLyeMOM
KHUIKOCTBIO ~ TEpMOCTaTHPYIOT B  TeueHue 12—15 MMH 119 yCTaHOBIEHHUS
TEpPMOJMHAMUYECKOTO PABHOBECHS MEXIYy OJKWAKOM W mapoBoii ¢aszamu. [Ipu stom
TEeMITEpaTyphl KUAKOH W mapoBoi (a3 MOMKHBI CTAaOWIN3MPOBATHCS, a MX Pa3HOCTH HE
JoixHa mpeBbimath 1 °C.

3a TeMneparypy UCIBITaHUS IPUHUMAIOT TEMIIEPATYPy KHUIKOH (asbl.

4.12.3.2. IIpoBOAAT UCHBITAHUE HAa BOCIUIAMEHEHUE, BKIII0Yas HCTOYHMK 3aKUraHus Ha |

4.12.3.3. Pe3ynbTaThl HCOBITAaHUA Ha PACIPOCTPAHEHUE IJIAMEHHU OIICHWBAIOT BU3YaJIbHO
WJIM C IIOMOIIBKO AaTYMKA.

3a BocIUIaMEHEHHE NPUHHUMAIOT PACHPOCTPAaHEHHE IUIAMEHHU 110 MapOBO3JYLIHOW CMECH
OT UCTOYHMKA 32)KUTAHUS 10 BEPXHEH YacTH PEaKI[MOHHOTO COCY/a.

4.12.3.4. Eciu mipu 1epBOM HCHBITAHUM Ha BOCIDIAMEHEHHE ITOJyYeH OTPUIATEIbHBIN
pe3ysbTar, TO Clieylollee UCIIBITAHUE MTPOBOJST MPH TEMIIEpPaType, YBEJIMYSHHON He Ooliee

yeM Ha 5°C [UIs HWOKHErO mpejiesia ¥ YMEHbIIEHHON He Oosiee ueM Ha 5 °C st BEpXHEro
npezena.

4.12.3.5. Ecnmu mipu mepBOM HCTBITAHWH Ha BOCIUIAMEHEHHE ITONYyYeH MOJIOKHUTEITHHBIH
pe3ynbTat, TO CIEeAYIOIIee UCIBITAHHE IPOBOAAT IIPH TEMIIEPAType, YMEHBIICHHON HE MEHEe
yeMm Ha 5°C i HWD)KHETO TIpeJieNia U yBeJIMYeHHOUW He MeHee 4eM Ha 5 °C nmisi BepxXHero
npezena.

W3mensas TtemmepaTypy HCCIEAyeMOH JKHAKOCTH, HAaXOMAT JABAa TaKMX 3HAYCHHS
TemmepaTypsl ¢ pasHuneid He Oomee 2 °C, mpum OZHOM H3 KOTOPBIX IIPOHUCXOAMT
BOCIUIaMEHEHHE, a TP APYrOM — OTKa3.

4.12.3.6. Tlocine KaxOOro WHCHBITAaHUS Ha BOCIUIAMEHEHHWE HE3aBUCHMO OT €ro
Pe3yIbTaTOB PEaKIMOHHBIN COCYZ NMPOAYBAIOT BO3AYyXOM, oOecreunBas KpaTHOCTh OOMEHa
BO3/lyXa B IAPOBO31YyIIHOM IIPOCTPAHCTBE HE MEHEE TPEX.

4.12.3.7. Ecnu wuccienyemas JKHUIKOCTh HM3MEHSET CBOM (PU3MYECKUE CBOMCTBA WM
BHEIITHUH BHJ, TO TOCIIEIYIOUINE UCIIBITAHUSI HEOOXOIMMO MPOBOANTH C HOBBIM 00pa3IioM.

4.12.4. Oyenxa pe3yromamos

4.12.4.1. 3a TemmepaTypHBI Tpenen PacIpOCTPAaHEHHUS IIAMEHH NMPHHUMAIOT CpeaHee
apupMeTHUecKoe HE MeHee TpeX Map OIpEeAe]IeHUH Ha BOCIUIAMEHEHHWE M OTKa3,
MOJYYEHHBIX Ha TpeX o0pa3nax McciIeayeMoi )KUAKOCTH.

4.12.4.2. CX0OuMOCTh U BOCIIPOU3BOJNMOCTDh METOAA IPH JOBEPUTEIHHON BEPOSTHOCTH
95 % He HOIKHBI IPEBBIIATH 3HAUCHNH, YKa3aHHBIX B Ta01.9.

Tabmnwuia 9
Bemectso Jlonmyckaemsle pacxoxjeHus, °C
CXOJIMMOCTh BOCIIPOM3BOANMOCTD
XUMHYECKHE OpraHUYEeCcKHe 7 15
BeIleCcTBa ¥ HEQTETIPOLYKThI
TexHnudeckue cMmecu u 9 20
peaKIMOHHbBIE MacChl

4.12.4.3. YcioBuss W pe3yNbTaThl HUCIBITAHWN PETHCTPUPYIOT B MPOTOKOJE, (opma
KOTOPOTO NpUBEJIeHA B MPUIIOKEHUH 1.

4.12.5. Tpebosanus 6ezonachocmu

[pubop i1 ompeneleHUs TEMIEPATYPHBIX MPENENIOB pPaCHpOCTPAHCHUS IUTaMEHH
clieflyeT YCTaHABIMBaTh B BBITSDKHOM Ikady. Pabouee MmecTo omeparopa IOJDKHO
YIIOBJICTBOPSATh TpeOoBaHusaM 3iekTpode3onacuoctd mo 'OCT 12.1.019 u canurapHo-
rurueHndeckuM tpedosanusam o FOCT 12.1.005.

4.13. MeTon 5SKCIEPHUMEHTAIFHOTO ONpPEACICHUS TEMIEepaTyphl TICHUS TBEPIBIX
BEIIECTB ¥ MaTEPHAIOB

Merton peanusyetcs npu Temneparypax ot 25 g0 600 °C 1 He IpUMEHUM AJIs1 UCTIBITAHUS
METAJUTMICCKHUX TTOPOIIKOB.

4.13.1. Annapamypa

s ompenenenus Temreparypsl TieHUs npumensaor npudop OTII,. ommcaHHBIN B 1.
4.7.1.

4.13.2. [looeomoska K ucnvlmanusm



4.13.2.1. [ns wcnoeitanuii TOTOBAT 10—15 00pa3noB ucciexyeMoro BemiecTBa
(marepuana) wmaccoit (3,0+0,1) r. OOpasmbl SYCHCTBIX MATEPUAIOB JIOJKHBI HMETh
LWTMHAPUYECKYI0 (hopMy auamerpoM (45+1) mM; B 0oOpasie AenalT CKBO3HOE OTBEPCTHE
muamerpoM (20+1) MM co cMmelieHneM oT neHTpa Ha (3,5+0,2) MM 11 BBOJIA TOPEINIKH.

[IneHouHBIE W JUCTOBBIE MaTepHaibl HAOMPAIOT B CTONKY AuaMeTpoMm (45+1) mwm,
HaKJIa/IbIBasi CJIOM JPYT Ha JIpyra JO JOCTHKEHUS YKa3aHHOW MaccChl.

4.13.2.2. Tlepen wucnblTaHueM o0O0pa3lbl KOHAWIMOHHPYIOT B COOTBETCTBUH C
tpedoBarusamMu ['OCT 12423 nim TeXxHHYECKHX ycIoBHHA Ha MaTepuan. OOpasmbl JTOJKHEI
XapaKTepu30BaTh CPEJHNUE CBOMCTBA NCCIIELYEMOTO BEIIECTBA (MaTepHana).

4.13.2.3. B 3aBucuMocTH OT 00BeMa OOpasiia ONPENCIIAIOT C MOMOIIBIO MIA0JOHOB U
(UKCHPYIOT TIOJIO)KEHHE KOHTEifHEepa BHYTPH KaMepbl M pPACCTOSIHUE MEXAY TIa30BOH
TOPEJNKOI U TOBEPXHOCTHIO 00pasIia.

4.13.2.4. T'a30Byr0 TopenKy B JaHHOM METOJE HCIIONB3YIOT KaK MAarucTpaib Ui
NPUHYANTEIBHOW MOJaud Bo3xyxa Ha oOpaszeu. /lias 3TOro HEoOXOJMMO BKIIOYHTH
MHKPOKOMIIPECCOp, 06ecrednBaronIuii pacxo Bosayxa 0,7 T'MHH ' U HOIHOCTBIO OTKDHITH
BEHTWJIb PAacxo/la BO3AyXa.

4.13.3. Ilposedenue ucnvimanuii

4.13.3.1. HarpeBaloT peakIIMOHHYI0 KaMepy [0 TeMIEepaTypbl Hadala pasloKeHUs
ucciexyemMoro Bemectsa (Matepuaia) uim go 300 °C.

4.13.3.2. zBnekaroT U3 peakoHHON KaMepsl JepKaTeib ¢ KOHTeHHepoM. 3a BpeMst He
6onee 15 ¢ momemaroT oOpaserr B KOHTEHHEpP M BBOJSIT €T0 B PEAKIMOHHYIO KaMepy.
OmyckaloT BHYTpbh PEaKLIHOHHOH KaMepbl TOPEJIKY.

4.13.3.3. Eciu npu TemmnepaType UCHBITaHUS oOpasel] TieeT (HaOIroJaeTcsl CBEYCHUE)
Gosiee 5 ¢, TO UCIIBITAHUE NPEKPAINAIOT, KOHTEHHEP M3BJIEKAIOT U3 KaMEpPhl H OCBOOOXKIAIOT
OT IpoAyKTOB TieHus. Cleayroliee UCTIBITaHNE C HOBBIM 00Pa3LiOM IPOBOJSAT NPHU MEHbIIEH
Temnepatype (Harmpumep, Ha 50 °C MeHbI1IE).

Ecnmn B Teuenne 20 mMuH oOpasen He TJIEET, MCIBITAHHE NPEKpPAaIlaloT U B MPOTOKOJIE
OTMEYaroT 0TKa3. MeTo0M MOocIe0BaTENbHBIX NPHUOIKEHUH ONMPEACIIAIOT MUHIMAIBHYIO
TeMIIepaTypy, IpHu KOTOPOil 3a BpeMs BBIIEPKKH B meun He Oonee 20 MuH HabIOmaeTcs
TIeHHe 00pasiia, a npu temrneparype Ha 10 °C MeHbIIe TIICHHE OTCYTCTBYET.

4.13.4. Oyenka pezynrvmamos

4.13.4.1. 3a Temmeparypy TIACHHUSA IPHHUMAIOT CpeaHee apu(YMETHIECKOe 3HAYCHNE ABYX
TeMIeparyp, oTaudaronmxcs He 6omee yem Ha 10 °C, npu 0HOM U3 KOTOPHIX HAOIIOAAETCS
TIIeHHEe Tpex o0pasloB, a IpH APYroil — Tpu orkasa. [loiaydyeHHOE 3HaYeHUE TeMIlepaTypbl
OKPYTJISIIOT ¢ TOYHOCTHIO 10 5°C.

4.13.4.2. CxomuMOCTh METOAA IPU JOBEPHUTENBHON BepoATHOCTH 95 % He nomKHa
npesbimath 7 °C.

4.13.4.3. Bocnpou3sBoIUMOCTh METOJa NpH JTOBEPHUTEIbHON BepoaTHocTH 95 % He
nosxHa npesbimats 20 °C.

4.13.4.4. YcnoBuss W pe3ynbTaThl HCIBITAHWHA PETUCTPHPYIOT B MPOTOKONE, (dopma
KOTOpPOTro NPUBEJCHA B IPUIOKEHHN 1.

4.13.5. Tpebosanus 6ezonacnocmu

[TpubGop i ompeneneHus: TeMIepaTypsl TIEHHUS CIEIyeT YCTaHAaBIMBATH B BBHITSHKHOM
mkady. Pabouee mMecro  omepatopa  IODKHO  yOOBIETBOPATH  TPeOOBaHUSIM
anektpoode3omacHocTd Mo 'OCT 12.1.019 u caHWTapHO-TUTUEHUYECKHM TPEOOBAaHUAM IO
I'OCT 12.1.005.

4.14. Metoa dKCIIEPUMEHTAITLHOTO OIPEIeICHIsI KUCIIOPOIHOTO HHEKCA TIaCTMACC

MCTOZ[ MMPUMEHUM IJIsI UCIIBITAHUA IJIACTMACC, B TOM YHCJIC AYCUCTBIX MJIOTHOCTHIO HE
menee 100 Kr~M'3, a TaKKe IJIacTMacC B BHJIE TUICHOK U JINCTOB TOJIIIHUHOM He 6ojiee 10,5 MM,
3a UCKITFOUEHUEM MaTepHajioB ¢ O0JIl.mon ycaaKoi IpH BEICOKHX TeMIIEpaTypax.

MeTon MpUMEHSIOT B CEPTH(PUKAITMOHHBIX M apOUTPAKHBIX MENAX IJI CPAaBHUTEIHHON
OLICHKU I'OPOYECTHU IJIaCTMACC B OMNPCACIICHHBIX KOHTPOJIUPYEMBIX YCIIOBUAX.

[Ipu pa3zpaboTke mIacTMacc MOHMKEHHON TOPIOYESCTH JIOMYCKAETCS UCIIOIB30BaTh METO/
onpeneneHus kucnoponHoro uaxekca mo 'OCT 21793,

4.14.1. Annapamypa.

VYcraHOBKa Uil ONpEAENIEeHHsT KHCIOPOIHOro HMHiekca (uepr. 15) Bkirouaer B ceds
CJIEYFOIIIE HIIEMEHTEI.
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| — BeHTHJIb IPEABAPUTEIHLHON PErYJIIMPOBKH; 2 — BEHTWIJIb TOYHOM PETYIMPOBKH; 3 —
CMECHTEIb; 4 — pacxoJIoMep; 5 — peaKkImoOHHAas KaMepa; 6 — IepiKaTens obpasma; 7 —
KHUCJIOPOJIHBIM aHaIU3aTop
Yepr. 15

4.14.1.1. PeakumoHHasi Kamepa, NpEICTaBIIIOMAs COOOH TEPMOCTONKYIO MpPO3pavHyIo
TpyOy BHYTpEeHHHM auaMeTpoM He MeHee 70 MM u BbicoTod He MeHee 450 mw,
YCTaHOBJIEHHAs! BEPTUKAIBHO HA OCHOBAaHHU.

Ha nHO Kamepsl MOHTHPYIOT NPHCHOCOOJICHHWE Ui PaBHOMEPHOTO paclpelesieHUs
ra3oBOH CMecH, COCTOsIIee, HalpHMep, W3 CTEKJITHHBIX WJIM METALIMYECKHX I[IapHKOB
JnaMeTpoM 3—5 MM, IOMELIEHHBIX clloeM BbIcOTOH 80—100 MM.

4.14.1.2. Jlepxarenp oOpa3ia ajisi 3aKpeIUICHHsS €r0 B BEPTUKAIBHOM TIOJIOKEHUH B
TpyOe. PekoMeHayeTcs NPUMEHATh: [UIS JKECTKUX O00paslOB—MAaJCHbKHE  KJICIIH,
3aKpeILIIIoNIre 00pa3el] Ha pacCTOSHUH HEe MeHee 15 MM OT camoil HIDKHEH ropsinei TOYKU
o0pa3sia; st THOKUX 00pa3oB—paMKy, MApKUPOBAHHYIO coriacHo U. 4.14.2.3 (ueprt. 16).

Bce nmeranm nepxaTernst He JODKHBI UMETh OCTPBIX KPOMOK JUIS JIydIIEro OOTEKaHMs
T'a30BbIM ITOTOKOM.
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4.14.1.3. Merammyeckoe IMPOBOJIOYHOE CHUTO pasmepoM sdeiikn  1,0—1,6 M,
MIOMEILEHHOE HaJ| IIApUKAMU VISl YJIaBIMBaHHA MaJarOLIUX YaCTHII.

4.14.1.4. BannoHsl ¢ ra3000pa3HBIMH KUCJIOPOAOM M a30TOM (YHMCTOTA KOTOPBIX JOJDKHA
ObITh He MeHee 98 % ) WU C OYMIICHHBIM BO3yXOM IIPH KOHIEHTpanuu kucioponaa 20,9 %
00.

Ecnm pe3ynpTaTsl HCTIBITAHUH 3aBUCST OT BIAXXHOCTH Ta30B, TO BJIAXKHOCTH KaXJIOT0 Ta3a
He JoypkHa npessiats 0,1 % macc.

4.14.1.5. Cucrema cMelMBAaHUS U PEryJIHPOBKM Tra30B Iepe] IMOCTYIUICHHEM B
PEaKIMOHHYIO KaMmepy, MO3BOJIAIOIAS M3MEHATh KOHICHTPAIMIO KHCJIOpPOJa C IIaroM He
6oiee 0,2 % 00.

4.14.1.6. CpencrBa u3MepeHus 1 KOHTPOJISI KOHIIGHTPAI[MKM KUCIOPOa B Ta30BOI CMecH ¢
rorpemmHocTsio He 6onee 0,5 % 00. ¥ perylImpoBKH KOHLIEHTPALUH ¢ rorpemHocTsio 0,1 %
00.

PexomeHryeTcst MpUMEHATh: UTONIbYATHIC KJIATIAHBI HAa JIMHUSIX OTAEIBHBIX Ta30B U CMECH
ra3oB: IapaMarHUTHBIA KHCIOPOJIHBIN aHAIU3aTOP I HEMPEPHIBHOIO OTOOpa IMpPOObI
CMEeCH; TpaJyHpOBaHHBIE PACXOJOMEpPHI (pOTaMeTphl); TIpajyHpOBaHHBIE IuadparMbsl C
MaHOMETpPaMH.

4.14.1.7. VcTouHuk 3axuraHusi (HalpuMmep, ropeika ¢ IuaMeTpoM HakoHedHHWKa (2+1)
MM), 0OecCIeYHBaloIIMii Ha MporaHe BeIcoTy uiameHu (16+4) MM u cBOOOJHO BXOJSIIMIA B
KaMepy 4epe3 BEpXHUI OTKPBITHII KOHEI.

4.14.1.8. CexyHAOMEp C IMOTPEITHOCTHIO H3MepeHus He Oonee 1 c.

4.14.1.9. Ilpucnocobnenne s yHOaleHWs CaXd, AbIMAa W TeIUla, OOeclednBaroniee
JOCTaTOYHOE OTCachiBaHHE 0€3 U3MEHEHHs I0TOKA I'a30B B KOJIOHKE HJIH €€ TeMIIEPaTyphl.

4.14.1.10. ITpoBepKy NpaBMILHOCTH pabOTHl yCTAaHOBKH KOHTPOJIMPYIOT Kaxble 6 Mec, a
TaKOKe 1OCTE JIUTEIFHON €€ OCTAHOBKU WJIM HPH MOJTYYEHHH COMHHUTENBHBIX PE3yJIbTATOB.
[lepeyeHp cTaHAAPTHBIX MAaTEPUAJIOB LTSI TPOBEPKH YCTaHOBKH IpHBeeH B Tabi. 10.

Tab6muma 10

CrangapTHBI MaTepuan Kucnoponssriii uanexc B % 00. s
BapHaHTa 3KUTaHUS

A b

Or 18,3 10 19,0 Or 17,7 no 18,2
» 41,0 » 43,6 » 39,6 » 42,5
» 17,3 » 18,1 » 17,2 » 18,0

Ilonunponunen
MenamuH-(hopManbIeTH
[Honumernnmerakpunat
(TommmHOMN 3 MM)
[TonmumeTniameTakpuIaT(TOIIIUHON
10 Mmm)

®deHonpHas meHa (ToymruHoN 10,5
MM)

» 17,9 » 19,0 » 17,5 » 18,5

» 39,1 » 40,7 » 39,6 » 40,9

TIBX-mnenka Tommuuoi 0,02 mm — » 22,4 » 23,6

4.14.2. I[looeomoska obpa3yos
4.14.2.1. na wucnblTaHUA TPUMEHSIOT He MeHee 15 oOpasmoB. Pasmeps o0Opasmos
JTOJDKHBI COOTBETCTBOBATh YKa3aHHBIM B TaOm. 11.

Tabymmna 11
Tun |Pasmep obOpasma, MM Tun marepuana
obpa3
iF:]
Jlmvraa npuna Tonmuna
1 4,00 £0,25 |Matepuansl, o0namaromIe

cTaOMIIBHOM (hopMoii
SlyencTpie MaTepualibl
JlucToBele W  IUICHOYHBIE
MaTepUaJIb

3,00 £0,25 |Matepuansl, 00JamarOIC
cTabmipHOM (popMoit, wiH
JMCTOBBIE MaTEepHAIbl IS
AIIEKTPOTEXHUYECKUX
YCTPOUCTB

5 140,0 +0,5 52,0+0,5 Jo 10,5 I'ubkye JTUCTHI U IICHKU

[Ipumeuanne. Pe3ynbraTpl, IOMy4eHHbIE Ha 00pa3max pasiIM4YHBIX —pPa3MEpoB,
HECOIIOCTaBHMBI.

4.14.2.2. Kpast 00pa3ioB TOHKHBI OBITh TIIaIKUMH.

4.14.2.3. Ha o0Opa3upl HAHOCAT IOIIEpEUHbIe JTUHUH (METKH) Ha JIBE CMEXKHBIE CTOPOHBI.
Iepen ucnbITaHNEM METKH TOJDKHBI OBITH CYXHMHU.

Ha o6pasupl TunmoB 1—4 HaHOCAT MeTKH Ha pacctosHuu 50 MM OT KOHIa obpasia,
BCTYHAIOLIEr0 B KOHTAKT C MICTOYHUKOM 32)KMI'aHUsl, B CIydae BapHaHTa A U Ha pacCTOSHUU
10 1 60 MM B cimyyae BapuaHTa b 3axkuranus.

Juist 00pa3moB THIa 5 METKM HAHOCSIT Ha Jepykarenb oOpasma (win/m Ha oOpaser) Ha
paccrossanu 20 1 100 MM OT BEpXHETO Kpasl.

2 |0r80m0150 [10,0£0,5  [10,0£0.5
3 o 10,5

4 Ot 70 1o 150  [6,5+0,5




4.142.4. B cnyyae aHH3OTPONHBIX MAaTEPHAJIOB 3alHCBIBAIOT PACIHOJOXKECHHE H
OpPHEHTALMI0 00pa3loB B 3aBUCUMOCTHU OT OCEH aHU30TPOIINH.

4.14.3. IIposederue ucnvimaruti

4.14.3.1. Ecnu HeT mpyrux yKazaHHU, 00pa3Ipl mepe NCIBITAHNEM KOHIUIIMOHUPYIOT He
Menee 88 u B cranmapTHOi atmochepe 23/50 mo T'OCT 12423.

4.14.3.2. Bpems MexIy H3rOTOBJICHMEM HCCIEIyeMOTr0 MaTepuana u HayaJloM
HCIBITAHUS JOJDKHO OBITh HE MEeHee 72 4.

4.14.3.3. VcnpiTanus mpoBOIAT IpHu Temmepatype (23 +2) °C.

4.14.3.4. B cayyae HeOOXOIUMOCTH anmapaTypy Kammopyrot coriacHo 1. 4.14.1.10.

4.14.3.5. HauanbHyr0 KOHIICHTPAIIMIO KHCIOPOAa BHIOMPAIOT HA OCHOBE OIBITA PAOOTHI C
MaTepHalaMH, aHaJOTMYHBIMH HCClieyeMoMy. B mpoTuBHOM ciiydyae OIMH U3
MIPUTOTOBIIEHHBIX 00pa3lOB CXXHUral0T Ha BO3AyXe H HAONIONAIOT 3a TOpPEHHEM.
YcTaHaBIMBAIOT HAYaJIbHYI0 KOHIIEHTpAIMIO Kuciopona: okoio 18 % 006., ecnu obpazer
ropuT OBICTPO; 0K0JI0 21 % 00., eciiu 0Opa3el] rTOPUT MEJICHHO WM HEYCTONYUBO; HE MEHEE
25 % 00., eciin 0Opaserr 3aTyxaer.

4.14.3.6. OOpazer; 3aKpeIUIIIOT B BEPTHKAIFHOM TOJOKEHHH B JAepiKaTelle B ICHTPE
KOJIOHKH TaK, 4TOOBI BEpXHUH Kpail o0pa3iia Haxoauscs Ha paccTossHud He MeHee 100 MM oT
BEPXHEro Kpast KOJIOHKH.

4.14.3.7. Tlpubops! At N3MEpEeHNs JaBJICHUSI U pacXxoja Ta30B PEryJlUpyoT TaK, YTOOBI
ra3oBBIl IOTOK B KOJOHKE mIpu Temmeparype (23+£2) °C ¢ 3amaHHOH KOHIEHTpamuei
KHCIIOpO/Ia UMel cKopocTh (40+ 10) mm-c™.

4.14.3.8. Cuctemy mpojayBaloT ra3oBoil cMechio He MeHee 30 ¢ mepes HCIBITAaHHEM U
TIOJ/IEPXKUBAIOT KOHIIEHTPALIUIO KHCIOPO/ia MOCTOSHHOM 10 KOHIIA HCIIBITAHUS.

4.14.3.9. 3axxuranue oOpa3IoB MPOBOIAT B 3aBHCUMOCTH OT THIA 00pa3IoB MO OJHOMY
13 CIEAYIOUINX BapUaHTOB.

Bapuanr A (s o6pasuos tTuna 1—4).

[MogBonsT camylo HIDKHIOIO YacTh IUIAMEHH TOPENKHM K BEPXHEH TOpHU30HTAIBHON
MTOBEPXHOCTH 00pa3iia, MEIUIEHHO TIepeMeniasi TaK, YTOOBI IIaMsl TIOKPBIBAIO €€ MOTHOCTHIO
M HE KacajJoch BEpPTHUKAIbHBIX IIOBEPXHOCTEH WM TpaHed oOpasna. JIIUTEIBHOCTH
BO3JICHCTBYS IJIaMeHH Ha obOpasen cocraBisieT 30 ¢ ¢ KOPOTKUMH IepepblBaMH 4epe3
Kaxele 5 ¢. OOpaszer] cYMTarOT BOCIUIAMEHEHHBIM, €CIIM 10Cje OTBOJA TOPENKH uepe3 5 ¢
BCS €T0 BEPXHSSA YaCTh TOPUT.

BapuanT b (mms1 o6pasios tuma 5).

Hakmonsor u NMOABOJAT TOPEJIKY Tak, ‘1T06I)I BBICOKOTEMIICpATypHasi 30HAa IJIaMCHHU
MOKPBUIa BEPXHIOID W BEPTHKAIbHBIE IOBEPXHOCTH o00Opa3la Ho JUIMHE OKOJI0O 6 MM.
JUMTensHOCTh BO3NEHCTBHSA TUTaMeHH Ha oOpasenr coctaBmsieT 30 ¢ ¢ KOPOTKAMH
mepepsIBaMHu depe3 KaXIple 5 ¢ WIM IO MOMEHTa, KOTAa TOPeHHE IOXOIHWT IO BEpXHEH
METKHU Ha paMKe.

4.14.3.10. ITocne BocmmameHeHusi o0Opaslia BKJIIOYAIOT CEKyHIOMEp M HaONI0IaioT 3a
pactpocTpaHeHHEM TOPEHUSI.

4.14.3.11. Ecnu ropeHme mpekpamiaeTcss U He BO30OHOBIIETCS B TeueHue | c, To,
BBIKIIIOUMB CEKYHIOMED, ONPENEIAIOT BPEMs TOPEHUS U U3MEPSAIOT MAKCUMAJIbHYIO JIMHY
cropesBlleil yacTu odpasia.

Ecimm xorss OBl OOWH W3 yKa3aHHBIX IIOKa3aTellel TOpeHus oOpas3ma IpeBOCXOIUT
MIpUBEICHHbIE B TaOm. 12 KpUTEpUH, TO pPe3yJIbTaT HCIBITAHHWS 3alHMCHIBAIOT Kak X. B
IPOTUBHOM CIIy4ae pe3yibTaT UCIBITaHUS 3alUCHIBAIOT Kak (.

Tabmuma 12

Tun BapuanTt Kpurepun

oOpasma 3axuranus |Bpemst ropenuss mnocne|/lnuHa cropeBmeil 4actu
3a)KUTaHMsI, C obpasna, MM

1 A 180 50 oT BepxHero Topua

2 obpasia

3 180 50 HIDKE BEpXHEH METKH

4

5 b 180 30 HmKE BepXHEH MeTKH

(Ha pamke)

4.14.3.12. I1o x0ay UCTIIBITAHUS OTMEYAIOT MIPOIIECCHI, COTPOBOKIAIOIINE TOPEHHE, TAKHE
Kak, HalpuMep, NaJieHnue YacTHll, 00yrIInBaHNe, HEPAaBHOMEPHOE T'OpEHHUE, TIICHHE.

4.14.3.13. Tacat u BbIHHMaT oOpasel] M3 pPEeakIMOHHOW Kamepbl. s mcmblTaHus
ciemyromero obpasma oxXJaxmaloT Kamepy Ao (23+2) °C uiam MOHTHPYIOT IpYyTYIo,
HMEIOIIYIO 3Ty TeMIepaTypy.

B ciydae HeoOXOIMMOCTM OYMIIAIOT IOBEPXHOCTH TOPEIKH M KaMepbl, CHTO W
MIPUCTIOCOOIIEHHE ATl PABHOMEPHOTO PacTIpeeNIeHUs Ta30BOH CMECH.

4.14.3.14. Ilpu WCHBITAHUM TOCIEAYIOMIEr0 oOO0pas3la BBIOMPAIOT KOHIEHTPAIIHIO
KHCJIOPOJIa TAKMM 00pa3oM, 4To:

YMEHBIIAIOT KOHIEHTPAMIO KHCIOpOa, €CIH Ul Mpelblaylero oopasma 3amnucad X,
WJIN YBEITUYUBAIOT KOHIIEHTPAIMIO KUCIOPOa, eciiu 3anucaH 0.

4.14.3.15. Jlns ompeneneHus: MpeaBapUTEIbHON KOHIEHTPAIMHA KHUCIOPOJa TOBTOPSIOT
oTambl, YykazaHHele B mnn. 4.14.3.6—4.14.3.14, m0pou3BOABHO W3MEHSSI TNPU OSTOM
KOHLIEHTPALMIO KHUCIIOpOJa N0 MOJYyYeHHsl Mapbl KOHIEHTpPaUWi, OTIMYAIOMINXCS APYT OT
npyra He 6ornee yeM Ha 1 % , Mpy OIHOM M3 KOTOPBIX IOJTydeH pe3ysbTaT X. 13 3Toi mapsrl
BBIOMPAIOT KOHIEHTPALHIO, I KOTOPOH MoTydeH pe3yisrat 0.

IIpumeyanus:

1. HeoOs3aTenpHO MNONMYyYUTH 3Ty Napy KOHIEHTPAlMM B JABYX IIOCIIEIOBATEIBHBIX
OTIpENENCHNUSX.

2. KoHueHTpanus KUCIOpPOAa, JUId KOTOpOW 3amucaH X, JOJDKHA IIPEBBINIATH
KOHIICHTPALUIO, ISt KOTOpo# 3amucaH 0.

4.14.3.16. HcnbIThIBatoT 0MH 00pasel, MOBTOPSIL 3Talbl, yKa3aHHble B HU. 4.14.3.6—
4.14.3.13, npu ompeneneHHod mo 1. 4.14.3.15 BennuMHE KOHIEHTPANWW KHCIOpPOAa M
3aIMChIBAIOT PE3YIbTAT.

4.1.4.3.17. 3atem, BoIOMpas U3MCHEHUS KOHIIEHTpaImid kuciopona (d), pasueie 0,2 %
00., HCHBITHIBAIOT PsiJi 00pa3IOB, NOBTOPSS 3Talbl,. yKkazaHHble B mm. 4.14.3.6—4.14.3.14,
IO TIONTyYSHHS TIEPBOTO PE3yIbTaTa, IPOTHUBOIIOIOKHOTO MOTyYeHHOMY B 1I. 4.14.3.16.

4.14.3.18. HcuspiTBatoT emie 4eTvipe oOpasma cormacHo mmm. 4.14.3.6— 4.14.3.14,
nojyepxuBas npu 31oM d=0,2 % 00. ¥ 3aruchIBas KOHLUEHTPALMH KUCIOPOa ¥ PE3YJIbTATHI.
3amuchIBalOT KOHIEHTPAIMIO KHcCiopoaa Uit mocnenHero obpasua (Cy ) ¥ BBIYHCISIOT
BEJINYNHY KHCIOPOIHOTO HHEKCA.

4.14 4. Oyenka pe3yromamos

4.14.4.1. Kucnopozausrii uagexc (KU) B % 00. BBIYHUCISIIOT 10 hopMyie

KU =C, + Kd, (10)

rae Ck — KOHEYHOE 3HaueHHE KOHIEHTPAIMW KHCJIOPOA, ONpPENENICHHOE COTJIACHO II.



4.14.3.18, okpyriieHHOE 10 IECITHYHOTO 3HaKa, % 00.;

d—pa3HuIa Mex 1y 3Ha4eHHSIMH KOHIIEHTPALUU KHCIOpOo/a, ONpeeIeHHas COrjacHo il
4.14.3.16—4.14.3.17, % 00.;

K. —xoadpdumment, onpenensemsrii u3 tadmn. 13 cormacuo m. 4.14.4.2.

Kucnoponsslii HHIEKC OKPYTIISIFOT A0 JECATHYHOTO 3HAKa B CTOPOHY YMEHBIICHUSI.

4.14.4.2. Koopdunment K m ero maremarndeckuil 3HaK ompeneisror u3 Tabm. 13
CJICAYIONIMM 00pa3oM: e€CIIH JIs UchbITyeMoro 1o 1. 4.14.3.16 obpa3ua nonyden oteet 0 H
cornacHo 1. 4.14.3.17 npoTHUBOTIONOXKHEINA OTBeT Oyaer X, u3 rpadsr 2 Tabn. 13 BeIOuparoT
CTPOKY, [UIsl KOTOPOH IOCIIEIHUE YEThIPE CUMBOJIA UICHTHYHbBI OTBETAM, MTOIYIEHHBIM IO II.
4.14.3.18. Koaddunuent K u ero 3HaK OMNpEACSIOT Ha MEPECEYCHUU JTAHHOW CTPOKH U
omHOW u3 rpad 2—5, A KOTOPOW YMCIO CUMBOJIOB () B CTPOKE O COOTBETCTBYET UHUCITY
orBeroB 0, momydeHHbIX To mm. 4.14.3.16 m 4.14.3.17; ecnu sl WCOBITYyEeMOTO TO TI.
4.14.3.16 obpasma noiydeH oTBeT X W coriacHO 1. 4.14.3.17 mpOTHBOIOJIOKHBIN OTBET
oyzaer 0, u3 rpadsl 6 Ta0. 13 BRIOUPAIOT CTPOKY, Il KOTOPOM MOCTICIHUE YSThHIPE CUMBOJIA
WAEHTHYHBI OTBeTaM, moiydeHHbIM 1o n. 4.14.3.18. Koadduuuent K onpenensior Ha
TepecevYeHu  JaHHOW CTPOKHA W OTHOHM U3 rpad 2—5, IS KOTOPOH YMCIIO CHMBOJOB X B
CTPOKE 6 COOTBETCTBYET YUCIY OTBETOB X, MOIY4YeHHBIX 1m0 mil. 4.14.3.16 n 4.14.3.17.

Ta6muma 13

OtBersl moc|3HaueHwss K ans HepBBIX HCHBITAHUH IO I
nenHux S5 00(4.14.3.16 u4.14.3.17
pas3LoB IO .
4.14.3.18 ()0 00 000 0000
1 2 3 4 5 6
1. XOO0O0 —0,55 —0,55 —0,55 —0,55 |JOXXXX
2. XO00X —1,25 —1,25 —1,25 —1,25 |OXXXO
3. X0O0XO 0,37 0,38 0,38 0,38 OXX0X
4. XOOXX —0,17 —0,14 —0,14 —0,14 |OXXO0O0
5. XOX0OO0 0,02 0,04 0,04 0,04 0X0OXX
6. XOX0OX —0,50 —0,46 —0,45 —0,45 |OXOXO
7. XOXXO 1,17 1,24 1,25 1,25 0X00X
8. XOXXX 0,61 0,73 0,76 0,76 0X000
9. XX0O00 —0,30 —0,27 —0,26 —0,26 |OOXXX
10. XXO0X —0,83 —0,76 —0,75 —0,75 |O0XXO
11. XXOXO 0,83 0,94 0,95 0,95 00X0X
12. XXOXX 0,30 0,46 0,50 0,50 00X00
13. XXX00 0,50 0,65 0,68 0,68 0O00XX
14. XXX0OX —0,04 0,19 0,24 0,25 000XO
15.XXXXO0 1,60 1,92 2.00 2,01 0000X
16. XXXXX 0,89 1,33 1.47 1,50 00000
©)X XX XXX XXXX Otsersl
1S
3nauenust [—K] U1l IepBBIX UCHBITAHUM MO IIII. |TOCTEIHH
4.143.16 u4.14.3.17 X 5
o0pasuoB
10 II.
4.14,3,18

4.14.4.3. 3a pe3ynbTaT HCHOBITAHWS TPUHUMAIOT 3HAYEHHE KHUCIOPOJHOTO HHJEKCA,
ompeneneHHoro mno 1n. 4.14.4.1, ecnu cTaHgapTHOE OTKJIOHEHUE YAOBIETBOPSET

COOTHOLICHHIO
A A
2/3c6<d<3/2c (11)
A
G — OLEHKa CTaHAApTHOI'0 OTKJIOHCHHS KOHLICHTPAIIMW KHUCJIOPOAA, BhIYUCIIAEMAA IJIA

MOCJIEAHUX IIECTH UCTIBITAHUN TI0 opmyIie

: {n (Vi—KI/I)ZT’5
ool X

i=l1 n-1

(12)

rae Vi—mocnenoBarebHble 3HAYE€HHs KOHIEHTPAILM KHCIOPOAa, IOJy4YEeHHbIE B
MOCJIEHUX [IECTH UCITBLITAHUAX
n=0~6.
A

Eciu ycnosue HepaBenctsa (11) He Bomonasercs u d < gc , TO IOBTOPSIFOT UCTIBITAHUS

C YBEIUYCHHBIM 3HA4YeHHEM d 10 TeX MOop, Moka He BeimosHHTCs ycioBue (11). Ecmu

A

d >EO' , TO TIOBTOPAIOT HUCIBITAHHUSA C YMCHBIICHHBIM 3HAYCHHUEM d 0 TEX IIOp, ITOKa HE

BeITotHUTCS yenosue (11) (mpu atom d He nomxuo ObTh Meree 0,2 % 00.).

4.14.4.4. CxonmuMoCTh METOJla TPH JOBEpUTEIbHONH BeposTHocTH 95 % He momkHa
npessiiath 0,5 % 006.

4.14.4.5. Bocnpou3BOOMMOCTh METO/AA TPH JOBEPUTEIBHON BeposiTHOCTH 95 % He
JToJbKHA TpeBbimath 1,4 % 06.

4.14.4.6. YcioBuss W pe3yNbTaThl HUCIBITAHWH PETHCTPUPYIOT B IPOTOKOJE, (opma
KOTOPOTO IPUBEJICHA B ITPUIIOKEHHH 1.

4.14.5. Tpebosanus bezonachocmu

YCTaHOBKY Ul ONpEeNeHNs] KUCIOPOAHOTO MHJIEKCA CIEAYeT MOMEIATh B BHITSKHON
mKkad WM MOJ BBITSHKHOW 30HT, OOECIEUMBAIOIIMK yAaleHHe ra3o00pa3HbIX MPOAYKTOB
ropeHuss 0e3 HM3MEHEHHWs CKOPOCTH IIOTOKAa B peakIMOHHOW Kamepe. Pabouee mecto
orepaTopa JOJDKHO YIOBJIETBOPATH CaHWTAPHO-TMIHMEeHH4YeckuM TpeboBanusiM mo ['OCT
12.1.005.

4.15. MeTton sKCIEpUMEHTAIIBHOTO ONpeAETIeHUsI CIOCOOHOCTH B3PhIBAThCSA U TOPETH MPU
B3aUMOJEHCTBUY C BOZO, KHCIOPOAOM BO3/lyXa U JIPpyTUMH BEIECTBAMU

4.15.1. Annapamypa

Anmapatypa, mpuMeHsieMas Ui ONpPEIETCHUs] CIIOCOOHOCTH BEIIECTB B3PBIBATHCA U
rOpeTh IPU B3aUMOJEHCTBUU C BOJOW, KUCIOPOIOM BO3AYyXa U APYr € APYIOM BKIIIOYAET B
ce0s CIIeIYIOMIHE HIIEMEHTEHI.

4.15.1.1. TepmocTtar (MEKTpUUECKUAN CYIIMIBHBIN mIKad)) BMECTUMOCTBIO HE MEHee 2
aM® ¢ TepMOpEry/isTOpoM, MO3BOISIONIMM IOIEPKHBATh OCTOSHHYK) TEMIIEPATypy
paboueii 30ub1 B quanazone 25— 100 °C ¢ norpemHocThio He 6omee 1 °C.

4.15.1.2. TepmoaieKTpHUUECKHE TIPE0Opa30BaTENN CpeIHENHEPLIMOHHBIE.

4.15.1.3. PeakumoHHBIE COCYIBl W3 KOPPO3HOHHOCTOHKOTO MaTepuaya (Hampumep,



dapdopossie THrH AEaMeTpoM 50 MM).

4.15.2. Ilposedenue ucnvimaruti

4.15.2.1. YcraHaBiIMBalOT COOTBETCTBUE HCCIEAYEMBIX BEUIECTB MACTIOPTHBIM JIaHHBIM.

4.15.2.2. TlpenBapuTenbHbIe HCIBITAHUS BEIIECTB HAa CIOCOOHOCTH B3PHIBATHCS U TOPETH
P B3aMMOJACHCTBHH JIPYT C OPYTrOM NPOBOASAT ITyTeM KOHTAKTa KaIlUIW, KPHCTAJUINKA U
HeOOJIBLIOr0 KOJIMUECTBA MMOPOIIKOOOPA3HOTO BEIIECTBA C TAKUM XKE KOJIMYECTBOM JPYroro
BEIIIECTBA WJIM NOAa4Yell HECKOJNBKHX Kalelb OJHOTO BEIIECTBa Ha M30BITOYHOE KOJIMYECTBO
(mo 1 CM3) JPYTOTO BEIIECTBA.

Ecmu 1mpm  3TOM  OPOUCXOOUT  HSHEPTUYHOE  B3aWMOJEHCTBHE  (B3pBIB WU
CaMOBOCIIJIAMEHEHHE) BEIECTB, TO TAKHE BEIL[ECTBA SBISIFOTCS HECOBMECTUMBIMHU.

4.15.2.3. Eciu npu KOHTaKkTe MajiblX KOJMYECTB BELIECTB HE MPOUCXOIUT AKTHUBHOI'O
B3aMMOJICHCTBHS, TO B TOCIEAYIOIINX UCIBITAHUSAX HCCICAYIOT ABYXKOMIIOHEHTHBIE CMECH
HCIBITYEeMBIX BemecTB B cooTHomeHun 10:10, 2:18 i 18:2 cM® (06mEM 06BemMoM 20 cur).

4.15.2.4. OOpa31pl HUCCIEIYyeMBIX BEIIECTB IOMEIIAIOT B OTHCNIBbHBIC PEAKIIMOHHBIC
COCYIIbI, YCTAaHABIMBAIOT HMX B TEPMOCTAaT C 3aJaHHON TEeMIIEpaTypol WCHBITAHUS |
BEIep)kuBalOT B TedeHHe (40+10) MHH 10O BBIpaBHUBAaHHS TEMIEPATyp HCCIETYEMBIX
BEIIeCTB U pabodel 30HBI TepMOcTaTa (OLEHUBAETCS IO IMOKA3aHUSAM TEPMODJICKTPUIECKUX
npeoOpasoBaTeseli: JBa W3 KOTOPBIX HU3MEPSIOT TeMIlepaTypbl B ILEHTpe 00pa3lioB
HCCIIeTyeMbIX BEIECTB, TPETHH — TeMIlepaTypy padoyeii 30HbI TEpMOCTAaTa).

4.15.2.5. 3a TemmepaTypy HWCHIBITAaHHS NPUHAMAIOT MOKA3aHUS TEPMOIIEKTPHUECKOTO
mpeobpa3oBaTest, U3MEPSAIONIET0 TeMIepaTypy pabodel 30HbI TEPMOCTATA.

4.15.2.6. Tlocne BhIpaBHHBAHUS TEeMIIEpaTyp 00pas3IloB M paboucii 30HBI TEpPMOCTaTa,
pasHMIIa MEXIy KOTOPBIMH He JoibkHa mpeBblmath 3°C, CMEMIMBAIOT HCCIEIyeMble
BEIIECTBA B OJHOM M3 PEAKIIMOHHBIX COCYIOB.

4.15.2.7. UHcuplTanne BemeCTB Ha CIIOCOOHOCTh B3PBIBATBCSI U TOPETh IIPH
B3aMMOJICHICTBUU APYT C APYTOM AJIUTCSA HE MeHee 2 4.

4.15.2.8. Ay xaxa0i cMecu MPOBOJAT MO TPU UCIBITAHUA IPU KAXKIOH U3 TEMIEPATyp:
25,50 u 100°C.

Temmeparypa WCHOBITAaHHS HE JOJDKHAa OBITH pPaBHOM TeMmmepaType HW3MEHEHHUS
arperaTHOTrO COCTOSTHHSI BEIIECTBA.

4.15.3. Oyenka pezynbvmamos

4.15.3.1. Ecnu 3a BpeMs He MEHee 2 U TeMIlepaTypa CMECH B KaKIOM HCIIBITAaHUH
yBenuuutcs He Oojee yeMm Ha 5°C, TO BEIIECTBA CYMTAIOT COBMECTHMBIMH C TOYKH 3PEHUS
HOKapHOH 0€30IaCHOCTH M JIOIyCKAaeTCsS UX COBMECTHOE XpaHEHHE.

4.15.3.2. Ecnu TemmepaTypa CMECH TBEPIBIX BEHICCTB XOTA OBl B OJHOM HCIIBITAHUH
yBenmuautcs 6oiee yem Ha 5°C, TO UIsi OKOHYATEFHOTO BEIBOJIA O COBMECTUMOCTH BEIIIECTB
OTIPENIEIIIOT YCIOBHS TEINIOBOTO CAMOBO3TOPAHHS JAHHOW CMECH.

B cny4ae BbLABIEHHS CIIOCOOHOCTH JIaHHOW CMECH K TEIUIOBOMY CaMOBO3TOPaHUIO
CUUTAIOT HEJOMYCTUMBIM COBMECTHOE XPAHEHUE HCCIELYyEMBIX BELECTB.

4.15.3.3. VYcioBuss W pe3ynbTaThl HCIBITAHHHA PETUCTPHPYIOT B MPOTOKONE, (dopma
KOTOPOTO IIPUBEACHA B IIPHIIOKEHIH 1.

4.15.4. Tpebosanus 6ezonacnocmu

B3anmozelicTBre HEKOTOPBIX BEIIECTB MOKET OBITH OYPHBIM HJIM Ja)Ke B3PBHIBOOIIACHBIM,
IIO3TOMY IIPH TPOBENEHUH HCIBITAHNI HEOOXOIUMO COOI0AATh OCOOYI0 OCTOPOKHOCTH U
PYKOBOJCTBOBATBCS COOTBETCTBYIOLIEH JOKYMEHTAllMed TI0 TEXHHKE O€30MacHOCTH,
YTBEPKJICHHOH B yCTaHOBJICHHOM TOPSIKE.

TepmocTtaT ciiefyer ycraHaBiMBaTh B BHITSDKHOM mikady. Pabouee mecto omepartopa
JIOJDKHO YAOBIIETBOPSTH CAaHUTapHO-rUruennueckuM Tpedosanusm no 'OCT 12.1.005.

4.16 MeTtoz 5KCIEpUMEHTAILHOTO ONPEAETIEHUSI CKOPOCTH BBITOPAHUS KUIKOCTEH

MeTton He TPUMEHUM JJISl UCIIBITAHHUS KHUIKOCTEH C KHHEMAaTHYeCKOH BSI3KOCTBIO OoJjiee
1,5:10% m* ¢! mpu 20 °C, maBnenmeM Hachimernroro mapa Goxee 19,9 kITa mpu 20 °C, a
TaKXKE JKUAKOCTEH, OOpa3yIoIMX Ha TOBEPXHOCTH IIPH TOPEHUU TBEPHABIC IPOIYKTHI
PEaKIvH.

4.16.1. Annapamypa

VYcTaHoBKa Ui ONpeeNeHus MacCOBOM CKOPOCTH BBITOPAHUS KUAKOCTEH (4epT. 17)

BKJIIOYAET B cels CJICAYOMINEC DJICMCHTDI.
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1 — ocHoBaHue; 2 — OJIOK TOpPENOK; 3 — Topenka; 4 — ceTdaToe OrpaxkacHue; 5 —
TETUIOU30IMPYIOIIUIT 9KPaH ¢ IepPEeIBIKHBIMU IITOPKaMH; 6 — ypoBHEMeEp; 7 —
3anpaBOYHasi EMKOCTh; 8 — BepXHsisl Kpbilika; 9 — BuHT; 10 — wtynep; 11, 18 — rudkue
manry; 12 — u3MeputensHbli 010k; 13 — TpyOka; 14 — cmoTpoBoe okHo; 15, 19 —
CTaKaHbl; 16 — Tpexxoq0BOi KpaH; 17 — HIDKHSSA KPBIIIKa

Yepr. 17

4.16.1.1. Habop ropemok BHyTpeHHmM mmamerpom 10,0 150" | 18,005,
20,007, 25,0 | 30,007%, 40,007°%, 50,007°% | 60,0""* mm, BbIcCOTOI (50,0£0,5) MM,
TONIUHOK cTeHKH 0,5 o MM, BEIoMHEHHBIX 13 ctanu Mapku 12X 18HIT o 'OCT 5632.

4.16.1.2. Biok TOpeNoK, CIy)Xalui Ui 3aKpEeTUICHUS TOPENKA B pabodeM MOI0KEHUH,
cOopa MpOJINTOM KHUJKOCTH B CTAKaH U YCTAHOBKHM CETYATOTO OTPAXKICHUSL.

4.16.1.3. Ceruaroe orpaxzaenue BbicoToil (300+2) mMm u amamerpom (200 £2) mm,
M3rOTOBJIEHHOE W3 METaJUIMYECKOM ceTku ¢ pazmepoM siueek ot 0,25 nmo 0,50 mm,
MPEAHA3HAYEHO [UIS HMCKIIOUCHUS BO3JEHCTBHS IIOTOKOB BO3AyXa INPHUTOYHO-BBITSKHOU
BEHTWISILIMH Ha MIPOLIECC TOPEHHMSI.

4.16.1.4. 3anpaBouHas €MKOCTb BBICOTOM 250 MM, BHYTPEHHUM JIuaMmeTpoM 45 M,
TePMETHYHO 3aKpbhITas TOPLIEBBIMH KPBIIIKAMH, BBIIOJHEHA W3 HEPKaBEIOLIEH CTanM U
CIIy’KUT Uil TIOAJEP)KaHHWS MOCTOSHHOTO YPOBHS HCCIEAYeMOHW >XHIKOCTH B TOpEIKE.
3arnojHeHHe EMKOCTH JKHIKOCTbIO TPOU3BOJST Yepe3 OTBEPCTHE B BEPXHEH KpBIIIKE.



3anpaBoyHas €MKOCTh COEJAMHEHAa C HW3MEPHUTEIbHBIM OJOKOM THOKMM mnutanrom. Ilo
BMOHTHPOBaHHOW B BEPXHIOIO KPBIIIKY TPYOKE B 3allpaBOYHYI0 €MKOCTh MOCTYIAET BO3IyX
n3 armocepbl. KoHTposb 3a paboToOil yCTaHOBKM OCYLIECTBIISIIOT BH3YalbHO Yepe3
CMOTPOBOE OKHO IT0 IOCTYIIJIEHHUIO ITy3bIPHKOB BO3/1yXa B 3aIIPAaBOYHYIO EMKOCTb.

IIpumeuanue. JlonyckaeTcss B KaueCTBE 3allpaBOYHON €MKOCTH NPUMEHATh CTEKISTHHBIN
COCYJl TAKHX K€ Pa3MepOB.

4.16.1.5. JIBoiHON TEIIOM30NUPYIOLUIMH 3KpaH BeIcOTON 460 MM, mupuHON 230 MM,
pacIlONIOXKEHHBIM MeXIy OJOKOM TOpeNoOK MW 3alpaBOYHONl EMKOCTBIO, CHAaOXXeH
MEPeABMKHBIMH  INTOPKAMH, 3aKPHIBAIOLIIMMHU OTBEPCTHE, HYEpe3 KOTOPOE IMPOXOIUT
COCIMHUTEJIBHBIN IIAHT OT HUYKHEW KPBILIKY 3aIIpaBOYHON EMKOCTH K T'OPEIIKE.

4.16.1.6. VM3mepurensHbIil 070K Uil IpeoOpa3oBaHKs M3MEHEHUs! ABJICHHUS B BEpXHEH
YacTH 3alpaBOYHOW EMKOCTH, MPOMOPIMOHAIGHOIO MAacce BBITOPEBIIEH J>KHUAKOCTH, B
UIEKTPUUECKUH CUTHAJ. 3alliCh CUTHAJA OCYIIECTBISIFOT IEKTPOHHBIM ITOTEHIIMOMETPOM
Kjlacca TOYHOCTH He Hmke 0,5, mMpuHa JuarpaMMHOM JIEHTHI — He MeHee 250 mw.
UsmepurenbHblii 610K 10mKkeH (ukcuposats motepro macchl (2:10°— 1,5:10%) kr-c”' u
HMMETh TPaynpOBOYHBIN KO3(GGHUIHUEHT P MAKCUMAIBHONW TyBCTBUTEIBHOCTH HE HIDKE 8,5
MM T .

4.16.1.7. YcTaHOBKY CJEIyeT CYUTATh TOATOTOBJICHHOH K paboTe W COCTOSHHE
MIPOBEJICHUS] HCIBITAHUH yJIOBJIETBOPUTEIILHBIM, €CIHM IOJYYEHHOE 3HAauY€HHE MAacCOBOW
CKOpOCTH BBHITOpaHWs cTaHgapTHoro BemecTBa stmmarnerara (TOCT 22300) Ha ropenke
muamerpom 30 MM coctasisier (296+25)- 10 krm>c.

4.16.2. IIposedenue ucnvimaruti

4.16.2.1. YcraHaBIMBalOT COOTBETCTBHE HCCIEAYEMON KUAKOCTH NACIOPTHBIM JaHHBIM.
[lepen HavamoM UCTIIBITAHUS KAIKOCTE TOJDKHA UMETh Temrieparypy (20 +3) °C.

4.16.2.2. IIpoBepArOT TepMETHYHOCTh YCTAHOBKH, [UIS YETO 3aIOJHSIOT 3alpaBOYHYIO
€MKOCTb U COCJUHEHHYIO C HEU I'OpeIKy AMCTUUIMPOBAHHON BOJOM, 3aKpPBIBAIOT HAJIMBHOE
OTBEpCTHE BHHTOM W BKIIOYAIOT HW3MEpHUTENbHYIO cucTeMy. Ha nuarpamme moipkHa
¢uKcHpoBaThCS IpsAMas JIMHUS, [apaijielbHAs HANpaBiICHUIO  JBIDKCHUS  JICHTHI
noreHuuoMeTpa. OTKIOHEHHE KapeTKH IOTEHIMOMETpa OT 3TOW JIMHUM YKa3blBaeT Ha
HEI0CTaTOYHYIO T€PMETUYHOCTh YCTAaHOBKH, KOTOPYIO CIEAYeT yCTPAHUTb.

4.16.2.3. B COOTBETCTBUM C MHCTPYKLHMEH MO 3KCILIyaTallud YCTAHOBKU ONPEAEISIOT
rpagyupOBOYHBIN K03 (GUIHEHT R N3MepHUTENEHOM CHCTEMBI, KOTOPBIH MPENCTABISIET COO0H
OTHOIIEHHE OTKJIOHEHUS MOKA3aHWH M3MEPHUTENHLHOr0 IpHOOpa K COOTBETCTBYIOUIEH eMy
HOTEpe MacChl )KUAKOCTH B TOPETIKE.

4.16.2.4. 3anonHAIOT 3alpaBOYHYH0 €MKOCTb HCCIEIYEMOH >KUAKOCTBIO U IIPOBEPSIOT
paboty ycrtaHoBku mo 1. 4.16.2.2. Ecnm mccnemyemas KHUAKOCTh UMEET NABJICHHE Iapa
BBIIIIE  JOMYCTHMOIO, HAOIIONAIOTCS  SBJIEHHSA, IOAOOHBIC CIy4ar0 HapyIIECHHS
TepMETHUYHOCTH 3aIIPAaBOYHOI EMKOCTH.

4.16.2.5. OnpenensitoT MacCOBYI0 CKOPOCTh BBITOPAHUS KUAKOCTH, ISl YETO COCTUHSIOT
3aIPaBOYHYIO €MKOCTh C TOPEIIKOH, YCTAHOBHUB YPOBEHB XKHIKOCTH B TOPEIKE Ha BBICOTE €€
cpesa. B 3aBHCHMOCTH OT PUHATOTO METOJa OTPEAEICHUS CKOPOCTH BhITopanus (1. 4.17.2
unu 4.17.3) IpoBOJAT SKCIEPUMEHTHI Ha OJTHON TOPEJIKe WIIH MOCIeA0BaTeIbHO Ha FOpeKax
pasHOro JaMamerpa. 3aXHUraloT JKHUIKOCTh B TOpEIKE OTKPBITHIM IUIAMEHEM  HIIH
UIEKTPUYECKON  CITUPANIbI0.  YCTAaHABIMBAIOT CETYATOC OTPAXKICHHE W BKIFOYAIOT
PETUCTPUPYIOMINI TPUOOP.

4.16.2.6. Ecnu mpu pasropaHuy >KUAKOCTh BCKHUIIAET WIJIM, PACIIUPSICh, HEpeINBaeTCs

yepe3 Kpal TOpelKH, TO HEOOXOAMMO IPOU3BECTH IUIABHYIO KOPPEKTUPOBKY YPOBHS
KHJKOCTH B TOPEJIKE, IOHU3UB €r0 Ha MHHUMAaJIbHOE PacCTOSHHE, TI03BOJISIONIEE YCTPAHUTh
NIepeYUCIICHHbIE BhINIE SP(EKTHI.

4.16.2.7. B mpoTOKOJIE€ UCIBITAHUN (PUKCHPYIOT JTAMUHAPHBIA WA TIEPEXOTHBIN PEXKIM
ropeHus XuAKocTu. JlaMHHapHOE TOpeHne OOBIYHO HAOMIOJAETCS B TOpEIKax IHaMETPOM
MeHee 20 MM M XapaKTEpU3yeTcsl OTCYTCTBHEM KoOJIeOaHMH W 3aKpy4YMBaHUs IJIAMEHH.
[Tynbcupyroliee ropeHne cieayer KBUTMPHUIUPOBATH KaK NEPEXOIHOE.

4.16.2.8. HcuplTaHne TMpeKpalmalT IIOCIe TOro, KaK PETHCTPHPYIOUINA Tpudop
3aUKCHPYET NPSMOJIMHEWHBIH y4acTOK [UIMHON He MeHee 1/3 JIMHBI IIKaibl MOKa3aHUN
perucTpupyroero npudopa.

4.16.2.9. IIpoBoaAT ewie ABa MapajUIeIbHBIX HCIBITAHUS HA TOW K€ TOPEIKE COINIACHO
mm. 4.16.2.4--4.16.2.8.

4.16.3. Oyenka pe3yromamos

4.16.3.1. MaccoByi0 CKOpOCTb BBITOPAHHS KAkIOr0 HMCIbITaHMs (M) B KT - M~ - ¢
BBIYHCIISIOT 110 popmyIte

3

:4-10 -w-Al (13)

nd? -R-At

IJIe W — CKOPOCTb JBHIKEHHS HArPAMMHOIT JIEHTBI, MM-C

Al—Ttipoexnus MPsIMOIMHEHHOTO yJacTKa JuarpaMMbl Ha OCb a0CIIHCC, MM;

d—BHYTpPEHHUI1 TMaMeTp FOPENKH, MM;

R — rpayHpoBOYHEIH KOOQOUIHEHT, MM - T

At — Tmpoekiys NPAMOIMHEHHOrO YydYacTKa JAuarpaMMbl Ha OCb OpPJOMHAT, MM.
Brruncnenust npoBOAST € TOYHOCTHIO A0 4-T0 3HaKa IOCHIe 3aMsaToH.

4.16.3.2. Beruncnsror cpenHee apudmMeTHueckoe 3HaUCHHE CKOPOCTH BBIrOpaHus (m; )

i

[0 pe3yibTaTaM, IOJIYYCHHBIM IIPH HCHIBITAHUM HCCIEAYEMON >XHUAKOCTH Ha TOpPEIKe
JIAHHOT'O IMaMeTpa.

4.16.3.3. 3a CKOpPOCTb BBIOpaHMsI HCCIEAYEMOH S>KUAKOCTH HNPUHUMAKOT CKOPOCTb
BEITOpAHUSI B TYPOYIIEHTHOM pEXXUME, BEIYUCIIEMYIO 110 popmyre (24).

4.16.3.4. CxomuMoCTh METOJIa TPH JTOBEPUTEIBHONH BeposTHOCTH 95 % He momKHA
npesbIath 15 %

4.16.3.5. Bocnpou3BoguMOCTb METOJA MpH JOBEPUTENBbHOH BepoaTHocTH 95 % He
IIOJDKHA TpeBeImath 23 % .

4.16.3.6. YcioBus W pe3yNbTaThl HUCIBITAHUN PETHCTPUPYIOT B MPOTOKOJE, (opma
KOTOPOTO IPUBE/ICHA B ITPUIIOKEHHH 1.

4.16.4. Tpebosanus b6ezonacHocmu

YCTaHOBKY UIS OIpENeNeHUs] CKOPOCTH BBITOPAHUS >KUIKOCTH CIEIyeT IOMEIaTh B
BRITSDKHOW mikag. Ilpm paboTe ¢ TOKCHYHBIMH BEIIECTBAMH HEOOXOOMMO IPHMEHSTH
COOTBETCTBYIOLIME WHIMBHYalIbHbIE CPE/ICTBA 3alUTh. Pabodyee MecTo oneparopa JIOHKHO
YAOBJIETBOPATh TpeboBanmsM aekrpodesonacHoctn mo ['OCT 12.1.019 u canuTapHO-
rurueandeckuM tpedosanusam mo ['OCT 12.1.005.

4.17. Metonpl pacyeTa CKOPOCTH BBITOPAHUS KUIKOCTEH

4.17.1. Ecnu u3BeCTHBI MapaMeTpbl COCTOSHUS HCCIEAYEeMOM KHIKOCTH, BXOJAIINE B
¢dopmynsl (14) — (23), TO B 3aBUCHIMOCTH OT UMEIOIIUXCSI TAHHBIX CKOPOCTh BBITOpaHHUs (m)
B IIOOOM pEXHME TOPEHHUS MOXKHO BBIYHCIHTH, HE TIPOBOAS AKCIEPHUMEHTAIBHBIX



HCCIIEIOBAHHMA, TIO (OpMyTaM:

Mp

m=——, 14
3 (14)
Mpv

m= , 15
1 )
11,795MvM

m:’—VF, (16)

dTk

rne M — 6e3pa3mMepHasi CKOPOCTh BBITOPaHUS;

| —AMHAMHUYECKas BSI3KOCTh IIapOB KUJIKOCTU IIpU TemIieparype kuneHus, H - oM’

p — IUIOTHOCTB MAPOB JKHIKOCTH TIPH TEMIIEPATYPE KHITCHHS, KI*M ",

V — KHHEMATHUeCKas BSA3KOCTh IAPOB XKHMAKOCTH HPH TEMIIEPAType KHIICHHS, M-C ;
€CIIM BE&JINYMHA V HE N3BECTHA, TO €€ BBIYUCIISIOT 1O (hopMyIie

1,5
v=335-10"% T (17)
F

M — MOJIeKy IApHas MAcCa KHIKOCTH, KT * MOJIb

d—xapakTepHBIi pa3Mep 3epkajia ropsmei >kunkoctd, M. Ompenensiercss Kak KOPEHb
KBaJIpaTHBI W3 IUIOLIaJM TOBEPXHOCTH TOPEHHS; €CJIM IUIOUIagb TOpPeHus MMeeT (Gopmy
OKPYXHOCTH, TO XapakTEepHBIH pa3Mmep paBeH ee¢ auamerpy. llpm pacuere ckopocTu
TYpOYJICHTHOTO TOPEHHST MOXKHO NPUHATE d= 10 M;

Txk—TemriepaTypa KUIeHus xuakoctu, K.

ITopsimok pacuera cienyrOmMd.

4.17.1.1. OrmpenensoT peXuM TopeHHs 0O BennuwHe Kputepusa [ammnes Ga,
BBIYUCIIAEMOrO TI0 (hopMyJIe

Ga=gd/V, (18)

rjie g — ycKOpeHue cBOGOIHOTO MaeHH s, M - C .

4.17.1.2. B 3aBHCHMOCTH OT pEXHMa TOPEHUS BBIYHCISIOT Oe3pa3MepHYI0 CKOPOCTb
BbIropanust M. [y TaMMHapHOTO peKMMa TOPEeHNsI:

Ga<3-10% M=10,87 AB, (19)
Jnst mepexoIHOTO pekuMa ropeHus:
eciu 3,10° < Ga < 4,8-10%, To M=ABGa"'"®, (20)

ecm 4,8:10° <Ga < 3,10"%, to M= 1,67-10° ABGa"*.  (21)
Jliist TypOyJIEHTHOTO PEXUMA TOPCHHMS

Ga>310'% M=0,114 ABYGa , (22)
M <2) Do
rae A=0,570+0,773s; s = —
MEgng
M— MOJIeKy IspHasi Macca KHCIOPO/a, KT * MOJb
Ny — CTEXHOMETPUYECKHH KO3 GHUIMEHT KHCIOPO/ia B PEaKIK TOPEHNS;
NF—CTEXHUOMETPUIECKIHA KO3 GHUINCHT KUAKOCTH B PEAKIMH TOPCHHSI.
Ipumeuanue. Tpu Ga < 4,8-10° ams apomaTuuecknx — yriaeBomopoaoB A=1,45 mpu s <
0,9 u A=3,40s—1,56 ipu s > 0,9.
B — Oe3pa3MepHBIii mapamMeTp, XapakTepU3YIOIINi WHTEHCHBHOCTh MAacCOIEepeHoca,

BBIYHCIISIEMbIH 110 (hopMmylie
B (0,232Q/1)—c(Ty = T,)
H+c, (T, —Ty)
1

rae Q — HuzIas TerIoTa CropaHusl >KUIKOCTH, KJX - KT ;

(23)

M,n
r=—00 __ Oe3pa3MepHOe 3HAYSHHE MaCChl KUCIOPOa, HEOOXOAUMOTO JIsSI CTOPaHWS
Mgng
1 Kr )KHIKOCTH;
¢ — wu300apHas TEIIOEMKOCTh TPOAYKTOB TOpeHus (MpUHHMAaeTcs paBHOU

TEIUIOEMKOCTH Bo3ayxa c=1), kIx koKL

Ty — TteMmepaTypa okpy:karoliei cpeasl, npuHUMaeMast paBHoit 293 K;

H —Temiora mapooopa3oBaHis KHIKOCTH [PH TeMIIepaType KUmeHus, K-k ';

¢, — cpenHss m300apHas TeIUIOEMKOCTh JKUAKOCTH B HHTEpBaie oT Ty 1o T k.

4.17.2. Ecan w3BECTHBI KMHEMAaTHYECKasl BS3KOCTh IMapa WM MOJEKYJSIpHas Macca |
TEMIIepaTypa KHUIIEHHS HCCIEAyeMOH J>KUAKOCTH, TO CKOPOCTh TYpOYJIEHTHOIO TI'OpEHHS

BBIYHCIIAIOT C UCTIOJIB30BAHUEM SKCIICPUMCHTAJIbHBIX JaHHBIX 11O (bopMyne
0,52

m=0,168m 334 (24)
VO

rze m, — 3KCIEPUMEHTAIBHOE 3HAUCHNE CKOPOCTH BBITOPAHUS B MEPEXOTHOM PEKUME
rOpeHus, morydeHHoe mo m. 4.16.2.5—4.16.3.2, Kr-M"z-c'l;

d, — Jauamerp TropeiKH, B KOTOPOil IOJlydeHO 3Ha4YeHue m,, M. Pekomenmyercs
UCII0JIB30BaTh ropeiky auamerpom 30 mm. Eciu B ropenke quamerpom 30 MM HaOmomaercs
JIAMUHAPHBIA PEXXNUM TOPEHUs], CIIELyeT MIPUMEHATh TOPENKY OOJBIIETO ANaMeTpa.

OTHOCHTEIbHAS NOTPEIIHOCTh pacuera o ¢opmynam (16) u (24) ne npessimaet 21 % .

4.17.3. Ecnu He U3BEeCTHBI KHHEMAaTHYeCKas BI3KOCTh MapoB WM MOJIEKYJIIpHAs Macca U
TEMIIepaTypa KUIICHHSI UCCIIelyeMOH KHUIKOCTH, TO OLIEHKY CKOPOCTH BHITOPAHHS IIPOBOJIST
B CIICYIOLIEM HOPSIKE.

4.17.3.1. HaxomsT CKOPOCTh BBITOpPaHHS >KHIKOCTH B ropenkax amamerpom 10, 15, 18,
20, 25 u 30 MM cormacHo mm. 4.16.2.5—4.16.3.2. IlonydeHHble pe3yabTaThl 3aHOCAT B
Tabmn.14.

Tabnuna 14
Huametp Ckopocts | Pexkum ropeHust gd? mhc? m, d,
ropenku d;, | BBITOpaHUA (Bu3yasbHOE ——
= 2.
M m;, kr- M2c Ha0JroIeHue)

4.17.3.2. BeaucnsioT cpegHee apupmerndeckoe 3HaueHne (md) 7 11 BceX UCTIBITaHuiH,
B KOTOPBIX HaOJIIOJAJI0Ch JIAMUHAPHOE TOPEHHE.

[Mpumeuanue. OObMHO 3HaueHUs M; d;, B YCIOBUAX JIAMHHAPHOTO TOPEHHs OJIM3KHU 110
3HAYEHHIO WJIM MOHOTOHHO YOBIBAIOT C YBEJIMUYEHHEM AWAMETpa ropenku. J{ist mepexoaHoro
peXMMa TOPEHHs XapaKTEPHO BO3pACcTaHKe 3HaueHui M; d; .



4.17.3.3. Pe3ynbraThl HCOBITAaHUH, OTHOCSIIUECS K IEPEXOAHOMY PEXKHMY TOpPEHHUS,
3aHocsT B Tabn. 15 B Bune Gynkuwmii x; = lg(gd? ), y;= lg (m; dy), xiz , X;yi C TOYHOCTBIO JI0

YETBEPTOr'0 3HAKA ITOCIIE 3aISTOM.

KonnuecTBO 3KCHEPUMEHTANBHBIX TOYEK JODKHO OBbITh HE MEHEe TpeX, B MPOTHBHOM
Cllydae TPOBOZST IOIMOJHHUTEIBHBIE JKCHEPUMEHTHI corniacHo mm. 4.16.2.5—4.16.3.2 B
ropenkax quamerpom oosee 30 mwm.

Tab6muma 15

Ne i/ x; = lg(gd? ) yi=lg (m; dy) x2 XY

n n

n n
Bhiumcnsior mo cronbuam tadm 15 Y x,, Yy, Y x7, Y x,y;, ¥ cpenHue 3HaueHUs
=l =l =l sl

=

n
X=YX;/my=2.y;/n
=1 i=1
rIe 7 — YHCIO SKCHEPHMEHTAJIBHBIX TOYEK, OTHOCAUIMXCS K MEPEXOMHOMY PEKHMY
FOpPEHHSL.

4.17.3.4. BoruucnsioT napameTpsl @ u b o hopmynam:
y2 Xiz “X2 Xy,
_ =l i=1
a=— T (25)
2X XX
i=1 i=1

=

n
inz -XQ X
_ =l i=1

b= (26)

n

iny,- =Xy
i=l i=1

4.17.3.5. OnpenenstoT KHHEMaTHYECKYIO BS3KOCTb IT1apOB HCCIIELyeMOH XHUIKOCTH (V) B
M- ¢ o popmyie

v=5,77-10" {[(m d),/ 10*] °}° (27)

CkopocTh BBITOpaHMsl BEMHCISIOT 10 (opmyne (24). OTHocuTenbHAs MOTPEUIHOCTh
MeToza oneHku 1o 1. 4.17.3.1— 4.17.3.5—ue 6omee 30 % .

4.18. MeToa SKCIEPUMEHTAILHOTO ompeeseHuss Kodduimenta apMo00pa3oBaHus
TBEPABIX BEIIECTB U MaTepHAaIOB

4.18.1. Annapamypa

YcTaHoBKa A7 onpeneneHns KodppunreHTa ApMoo0pa3oBaHus (depT. 18) BKiIroUaeT B
ceOs CIIeAyIoNIHe HIEMEHTHL.

in
N
3

800

800

1 — kamepa cropanusi; 2 — Jepkaresib 00pasia; 3 — OKHO U3 KBapIeBOrO CTEKIa; 4, 7
— KJIAIlaHbl IPOJYBKH; 5S— NMPUEMHHUK CBETa;

6 — Kamepa U3MepeHnit; § — KBapIeBOE CTEKII0; 9 — HCTOYHHK cBeTa; [0 —
MpeaoXpaHuTeNbHas MeMOpana; 11 — BeHTUIIATOp; /2 — HAIPaBISIFOIIMNA KO3bIpeK; /3 —
3anajibHas Topelika; /4 — BKIJIAJIBIII;

15 — seKkTpoHarpeBarelibHasl aHellb
UYepr. 18

4.18.1.1. Kamepa cropanusi BMECTHMOCTBIO 3-107 M, BBIMONHEHHAs M3 HepKaBerouleit
CTaJlk. BHyTpeHHﬂﬂ MOBECPXHOCTb KaMCPbl TCIJIOU30JIMPpOBaHA aC6OCl/LHl/ITOBI)IMI/I IJIMTaMHu
TommuHOM 20 MM M TOKpbITa aqroMuHHEBOW Qoubroit TommuHoi 0,2 mMMm. B kamepe
CropaHusi yCTaHOBIJICHBI 3JIEKTpOHArpeBaTeNbHas TMaHEdb W JiepKaTenb oOpasia.
DJeKTpoHarpeBaTeIbHyIo naneds pazmepamu (120x120) MM MOHTHPYIOT Ha BEpXHEH CTCHKE
KaMepsl Iof yriaoM 45° K TOPHU30HTAIH. DJIEKTPOCIUpPAIb MMaHeJId H3TOTaBIMBAaeTCA U3
npososokn Mapku X20H80-H (I'OCT 12766.1) nuamerpom 0,8—1,0 mm.

Hepxarens obpasma pazmepamu (100X 100x20) MM KpensT Ha ABEpIe KaMEPHl CTOPAHHS.
B nepxarene ycraHoBIIeH BKJIAaABII U3 acOocmnuta paszmepamu (92X92x20) mm, B LeHTpe
KOTOPOTO HMMeeTcsl yriiyOyieHHe JUisi pa3MelleHHs JIOJOYKH C¢ oOpasnoMm (yriayOseHue Bo
BKJIaJIBIIIE JIOJDKHO OBITH TaKMM, YTOOBI HarpeBaemasi HOBEPXHOCTh 00pa3iia Haxoujach Ha
pacctostaun 60 MM ,0T 3JI€KTPOHArPEBATEIBHOM MTAHENN).



Han nepxatenem oOpasiia yCTaHOBJIEHA 3alaibHasi ra30Basi TOpeEIKa, MPeCTaBIAONIas
co0oii TpyOKy M3 HEep)KaBEIOIIEH CTajil BHYTPSHHUM quameTpoM 1,5—2.,0 mm.

B xamepe cropanust UMelOTCsl BepxHee M HipkHee oTrBepcTusi cedeHueM (30X160) mm,
COEIMHSIOLHME €€ C KAMEPOI U3MEPEHUU.

4.18.1.2. Kamepa wusmepenmii paszmepamu (800x800x800) MM, H3rOTOBJICHHAs U3
HEp)KaBEIOLeH CTalli, MMEeT B BEPXHEH CTEHKE OTBEPCTHs JUIsi BO3BPATHOTO KiamaHa
MIPOIYBKH, MCTOYHMKA  CBETa M IpeJOXpaHUTENbHOW MeMOpanbl. Ha OokoBOIl creHke
KaMepbl YCTAHOBJICH BEHTHJISTOP C 4aCTOTOH Bpamenus 5 ¢ . Ha mepeneii cTeHke Kamepsl
UMeeTCsl ABepla C YIUIOTHEHHEM M3 MSTKOW PE3HHBI 10 NEepUMeTpy. B mHuime kamepsl
JIOJDKHBI OBITH OTBEPCTHS JIJIsl IPUEMHHUKA CBETa M BO3BPATHOI'O KJlallaHa MPOYBKH.

4.18.1.3. ®oToMeTpuueckas CUCTEMa, COCTOSILAs U3 UCTOYHHMKA M NPHUEMHUKA CBETA.
Ucrtounnk cBera (TeNHii-HEOHOBEHIN Jlazep MOIIHOCTRIO 2—5 MBT) kpenst Ha BepxHEH
CTEHKE KaMepbl M3MEPEHUH, MPUEMHHUK CBeTa ((POTOAMOJ) PACIIONOKEH B JHHILNE KaMEPHI.
Mexny HCTOUYHUKOM CBETAa U KAMEPOM U3MEPEHUH YCTaHABJIMBAIOT 3aLUTHOE KBAPLIEBOE
CTEKJIO, HAaTPEBAEMOE 3JIEKTPOCIUpanbio 10 Temmneparypsl 120—140 °C.

doTomeTprueckas CHCTeMa JOJDKHAa oOeclednBaTh HM3MEPEHHE CBETOBOTO IIOTOKAa B
pabouem nmama3oHe cBeronpoiryckanus oT 2 10 90 % ¢ norpemHocTthio He 6omnee 10 %.

4.18.2. Ilooeomoska obpasyos

4.18.2.1. [Jlns wucnbitanuii roroiar 10—15 oO0pasmoB uccieqyemMoro marepuaia
pasmepom (40X40) MM m QaxTHUeCKOW TONMIMHOW, HO He Oomee 10 MM (ams oOpasmoB
MICHOIJIACTOB JIOIyCKAaeTCsl TOMIUHA 10 15 MM). JIakokpaco4HbIe U MICHOYHbIE MOKPBITHSA
UCIIBITHIBAIOT HAHECEHHBIMU HA TY )K€ OCHOBY, KOTOpPasi MPHUHSATA B PealIbHON KOHCTPYKLHH.
Ecnm obnacte mpuMeHEHHs JTaKOB U KPacoOK HEW3BECTHA, TO X UCIBITHIBAIOT HAHECEHHBIMU
Ha aIIOMUHHUEBYIO GOIBry TOMIUHOH 0,2 MM.

4.18.2.2. TlomroromneHHble 0Opaslbl Tepel HWCIBITAHUAMUA BBIAEPKUBAIOT TIPU
temrepatype (204+2) °C He MeHee 48 4, 3aTeM B3BELIMBAIOT C MOTPEIIHOCTBIO He Ooee 0,01
r. OOpasibl JOJHKHBI XapaKTepH30BaTh CPEHUE CBOHCTBA HCCIIEAyEMOTr0 MaTepHara.

4.18.2.3. TlpoBepKy peXMMOB PaOOTHI YCTAHOBKHU IPOBOIAT C IMOMOIIBI0 CTAaHAAPTHOTO
oOpasia, OIMCaHHE KOTOPOro TpHBEeNeHO B mpwiokeHuun 9. Ilpm 3ToM 3HaueHUS
ko3¢ ¢unnenta apiMoodpazoBanus (D,, ) JOIKHO OBITH B TIpelieliax:

peskuM TieHus (6e3 HHHIMIpyomero miamern) Dy, =(360+20) m*kr';

PEKHM ropenns (¢ MHULUUAPYIOMMM TaMeHeM) Dy, = (120+8) m™kr .

4.18.3. Ilposedenue ucnvimanuii

4.18.3.1. HcnbiTanne oOpa3loB MPOBOMAT B ABYX pPEXHUMax: B PEXHUME TIEHHS U B
PEeXUME TOPEHHUSI C MCIIOJIb30BAHMEM Tra30BOH TOpenkd (AIMHA IuiamMeHu ropenku 10—15
MM).

4.18.3.2. Bxmro4aroT 3JIEKTPOIMTaHHWE YCTAHOBKM B TAKOM PEXUME, YTOOBI IUIOTHOCTH
TEIIOBOTO [OTOKA, Majalomero Ha oOpaser, coctaBasuia 35 kBr-m~. Konrpomupyior
IUIOTHOCTH TaJIAI0NIEr0 TEIUIOBOIO MOTOKA C IOMOIIBIO TerIonprueMHuKa Tuna ['opaoHa ¢
MIOTPEeIIHOCTEIO He Oornee 8 %.

4.18.3.3. BxioyaloT HMCTOYHMK W TPHUEMHHUK CBETa. YCTAHABIMBAIOT HadalbHOE
3HAUYEHHE CBETONpPOIYCKaHWS, COOTBETCTBYIOIEE BEpPXHEMY IMpeAelny H3MEpeHHH
perucrpupyromero npudopa u npuHIMaeMomy 3a 100%.

4.18.3.4. TloaroToBieHHBI 00pa3el MOMEIAIT B JIOJOYKY M3 HEPIXKABEIOIISH CTaim.
OTKpBIBAIOT ABEPLy KaMepbl CropaHus W 0e3 3aJepKKM YCTaHABIMBAIOT JIOAOYKY C
00pasIoM B JepKaTelb, TOCIIe YeTo JABEpIly 3aKpbIBAIOT.

4.18.3.5. HcnoplTaHue TMpeKpamialoT MpH JAOCTHKCHHH MHHUMAIBLHOTO 3HAUYSHUS
CBETOIPOIYCKAHUS.

B cmyuae, korma MUHHMalIbHOE 3HAYCHHE CBETONPOITYCKAHWS BBIXOAUT 3a IPEICITbI
pabouero auana3oHa WM HAXOJUTCS BOJHM3M €ro rPaHMIl, JOMYCKACTCS YMEHbIIATh UTHHY
MYTH Jiy4a cBeTa (PacCTOSIHUE MEXIy MCTOYHMKOM M MPUEMHHUKOM CBeTa) JIMOO M3MEHSTh
pa3Mepbl oOpasiia.

[Ipr ucnbpITaHUAX B pEXMME TICHUS O0paslbl HE JOJDKHBI CAMOBOCIUIAMEHSTHCS. B
cllyyae  CaMOBOCIUIAMEHEHHs 00pasia MOCICAYIOIIME WCHOBITAHUS  MPOBOIST  I[IPU
YMEHBIICHHOM Ha 5 KBT-M ™ 3HAYEHHH IIOTHOCTH TEIUIOBOTO MTOTOKA. [II0THOCTH TEMIOBOTO
MMOTOKA CHIDKAIOT JIO TEX TOP, [TOKAa HE MPEKPATUTCS CaMOBOCIIAMEHEHHE 00pasiia BO BpeMsi
HCTIBITAHUS.

4.18.3.6. Tlo OKOHYaHWH WCHBITAHUSA JOINOYKY C OCTaTKaMH 0Opas3la BBIHUMAKOT U3
KaMepbl Cr,0paHHs. YCTAaHOBKY BEHTHIIMPYIOT B T€UCHHE 3—5 MHH, HO HE MeEHee, 4YeM
TpeOyeTcs sl JOCTHXKEHUS] HCXOIHOT0 3HAUSHHS CBETOIIPOIYCKAaHU B KaMepe U3MEpEeHUH.

[Ipumeuanue. B cimyyae, korja He JOCTHUracTCs Ha4albHOE 3HAYCHHUE CBETOIPOITYCKAHMS,
3alIUTHBIC CTEKJIAa (POTOMETPUYECKOW CHUCTEMbI MPOTHPAOT TAMIIOHOM W3 MSTKOH TKaHH,
CJierka CMOYEHHBIM 3TUJIOBBIM CIIUPTOM.

4.18.3.7. B KaxJOM pEeXUME HCHBITHIBAIOT MO TMsATh o0pas3uoB. 4.18.4. Oyenxa

pe3ynbmamos
4.18.4.1. Kosddumment apivMoodpasosanns (Dm) B M> K BEIUUCIAIOT 110 GopMyIIe
A% T,
D,=—In ‘ (28)

rae V- BMECTHMOCTb KaMephl H3MEPEHHS, M';

L - anunHa myTu Jtyda cBeTa B 3aAbIMJIICHHOM cpene, M;

m - Macca obpasua, Kr;

Ty, Tmin — cOOTBETCTBEHHO 3HAYCHUS HAYAILHOTO ¥ KOHEYHOTO CBETONPOITyCKaHUsA, %o.

F
-

[= ]
1 — croiika; 2 — seKkTpudecKkas paAuaroOHHas MaHeb; 3 — paMKa JAep KaTems
obpasua; 4 — BBITSDKHOM 30HT; S5 — 3amalibHasi ropesika
Yeprt. 19
4.184.2. [Ina Kaxmoro peXMMa HUCHBITAHUH  .OMPENelsioT  KodpQuuueHT
JIBIMOOOpPa30BaHUs KaK CpefHee apu(METHIECKOE TI0 pe3yIbTaTaM MATH UCTIBITaHUH.




3a k03hUIHMEHT IBIMOOOPA30BAHUS HCCIIEyEMOTO Mmarepuana MPUHUMAIOT
Oouiblliee 3HauYeHHE KOd(pHIMEeHTa IBIMOOOPa30BaHUs, BBIYHCICHHOE VIS JIByX PEKUMOB
HCIIBITAHHUS.

4.18.4.3. CXoOuMOCTh U BOCHPOHM3BOJUMOCTh METOIA TPH JOBEPUTEIHHON BEPOSTHOCTH
95 % ne momxHa mpeBbImaTh 15 %.

4.18.4.4. YcnoBus W pe3ynbTaThl UCIBITAHUH PETHUCTPUPYIOT B TMPOTOKOJE, (opma
KOTOpPOTO IPUBEJICHA B TPUIIOKEHHH 1.

4.18.5. Tpebosanus 6ezonacnocmu.

YcraHoBKy g ompenereHus KodpdummeHTa ABIMOOOpa3oBaHUS — HEOOXOAWMO
nomemarh B BBITSDKHOM 1nkag. PabGodyee Mecrto omeparopa JOJKHO YIOBIETBOPSATH
TpeboBanusaM 3nekTpodesomacHoctd 1o ['OCT 12.1.019 um caHUTapHO-TUTHEHUYECKUM
tpeboBanmsm o 'OCT 12.1.005.

4.19. MeTtoa dKCIIEpUMEHTAIILHOTO  ONPEIEIICHNUS UHIEKCA PACIIPOCTPAHESHHS TNITAMEHH

4.19.1. Annapamypa

VYcraHOBKa Uit ONpEeNieHns] WHJEKCa pPaclpoCTPaHSHHUs
BKJIIOYAET B CE0SI CIICAYIONIHE IIEMEHTEI.

4.19.1.1. DnexTpuyeckas paguaroHHAs MAaHEIb, COCTOSIIAS U3 KepaMIUECKON TUIUTHI, B
nma3el KOTOpPOH ynokeHsl crnupanud u3 mnpoBosoku Mapkun X20HS80-H. ITapamerpsr
cnivpaielt (quamerp, mar HaMOTKH, JJIEKTPHUECKOE CONPOTHBIICHHUE) TOIDKHBI OBITh TAKUMH,
YTOOBI IPU PAaBHOMEPHOM pacIpeAeIeHIH CIMpaIei 10 TOBEPXHOCTH KEPAMUYECKOHN IITHTHI
cyMMapHas motpeOisemMass  MOIIHOCTH, He mpeBbimana 8 kBT. Kepammueckas mumra
3aKperuieHa B TEIUIOIEKTPOU30JIUPOBAHHOM KOPITyCe, MMEIOIEM OTBEPCTHS [UIsl KPETUICHHs
K CTOlKe mpuOopa M KOJOAKY IOJKITIOYEHUS IIEKTPUUECKOro NMuTaHus. s yBenndeHus
MOIITHOCTH MH(PAKPACHOTO HM3IYYECHUs W yMEHBLICHUS BIMSIHUS TTOTOKOB BO3[yXa Iepen
KEpaMUYECKOM IJIMTON YCTaHOBJIEHA CETKA U3 KapONPOYHOM CTaJIU.

4.19.1.2. lepxarens o0Opasia, COCTOSIIMI M3 MOJACTABKA U PaMKU. PaMKy 3akpersor
Ha TIOJICTaBKE TakK, YTOOBI IUIOCKOCTh OOpaslia Marepualla, yCTaHOBJICHHOTO B Hel, Oblia
HakJIoHeHa mon yriiom 30° OT BepTHKAIM B CTOPOHY paAHallMOHHOW MaHenH. JlepkaTensb
o0pa3ma yCTaHaBIMBAIOT TaK, YTOOBI PACCTOSHHUE OT Kpasi 00pasna, OrpaHHIEeHHOTO PaMKOH,
JI0 CETKH PaJIMalliOHHON TaHeNn cocTaBisio 70 MM.

BokoBasi mOBEpXHOCTh PaMKH MMEET KOHTPOJIBHBIE JiefieHnsT yepe3 Kaxsie (30+1) mm,
MIPOHYMEPOBAaHHBIE OT HYJIEBOTO 0 JIEBSITOTO.

4.19.1.3. BeimsoxaON 30HT pasmepamu (360x360x700) MM, yCTAaHOBICHHBIA Haxg
JepxkareeM o0pasiia, CIyKHUT it cOopa U yAaJICHUs MPOTyKTOB TOPEHUS.

4.19.1.4. TepMO3ICKTPUIECKHAN TIPeoOpa3oBaTENh TUAMETPOM 3JIEKTpoaoB 0,5 MM uis
3aMepa TEeMIEpaTyphl MPOAYKTOB TOPEHHUS B IIEHTPE CEUEHMS CY)KEHHOM 4acTH BBITSHKHOTO
30HTA.

4.19.1.5. 3ananpHas ropenka, yCTaHOBJICHHAs Meped paJuallMOHHON TMaHENIbI0 TaKHM
00pa3oM, dYTOOBI paccTOSHHE OT TPYOKM TOPENKH, HAaXOMASAIICHCS HaINpOTHB CEpeANHBI
HYJIEBOTO Y4aCTKa, 10 HOBEPXHOCTH HCIIBITBIBAEMOT0 00pa3ia cocTaBisuio (8+1) MM, a ocu
IIITH OTBEPCTHH OBIIM OPHEHTHPOBAHBI MO HOPMAJIM K IOBEPXHOCTH oOpasma. J[ns
CTa0WiM3ali  3alajbHOTO IUIAMEHM TOpelika HMEeT OJHOCIOWHBIM  Yexon U3
METaJUTMYECKOH CeTKH.

B monoxeHnn “KOHTPOIH” TOPETKY BEIBOISAT 3a Kpail paMKH.

4.19.1.6. bnox mnHWTaHUSA, COCTOAIIMA W3 JBYX PETYISATOPOB HANPSKCHHUS C
MaKCHMaJbHBIM TOKOM Harpy3ku He MeHee 20 A U peryaupyeMbIM BBIXOAHBIM

IUIaMEHU (aept. 19)

HanpsbkenreM ot 0 go 240 B.

4.19.1.7. CexyHaoMep ¢ MOTPEIHOCThIO u3MepeHus He 6osee 1 ¢. 4.19.2. [loocomoska k
UCHBIMAHUAM

4.19.2.1. JIna WCHOBITaHUI TOTOBAT 5 OO0pa3lOB WCCIEIyeMOTO Marepuaia JTHHOW
(320+2) mwm, mmpuHoit (140+2) MM, ¢akTHYecKo TONMIMMHONH, HO He Oomee 20 MM.
Otnenoynble W OOJIMIIOBOYHBIE MaTepualibl, a TaKKe JIAKOKPACOYHBbIE M IUICHOYHBIC
MOKPBITHSL HCIIBITHIBAIOT HAHECEHHBIMH Ha Ty K€ OCHOBY, KOTOpasl NPHHATA B peabHOU
KOHCTPYKIIWH.

4.19.2.2. O6pa3ipl KOHAUIMOHUPYIOT B Ja0OpaTOPHBIX YCIOBHSX He MeHee 48 4. OHn
JIOJDKHBI XapaKTepHU30BaTh CPETHUE CBOMCTBA UCCIIElyeMOro MaTepHaa.

4.19.2.3. PerynupyloT pacxoJ rasa 4epes3 3arnajbHyI0 ra3oBYyI0 TOPEIKY TaKuM 00pa3oM,
9TOOBI BBICOTA SI3BIYKOB IUIaMeHU cocTaBiisiia (11+2) mm. [ocie gero 3amanbHYIO TOpenKy
BBIKITIOYAIOT M MIEPEBOJIAT B MOJIOKEHHUE “KOHTPOJIH .

4.19.2.4. VcraHaBIMBAaIOT IMepea paaUAllMOHHON NaHEIbI0 B paboyce IMOJIOKCHHE
JiepkaTenb oOpasla C 3aKperyieHHOHW acOOIeMEHTHOW IUIMTOH, B HEPBOM KOHTPOJIHLHOM
OTBEPCTHH KOTOPOIl HAXOAUTCS IAaTYHK TEIUIOBOTO MOTOKA.

4.19.2.5. HarpeBaioT paIualMOHHYIO HaHENb, 0OeCreunBas  IUIOTHOCTH TEIUIOBOTO
NOTOKA B CTAIMOHAPHOM pEKHME Ui IMepBOil KOHTPOIbHOH Touku (32 +3) kBr-m~.
[ToTHOCTH TEIUIOBOTO MOTOKA KOHTPOJIMPYIOT NaTYMKOM THNa ['OploHA ¢ MOrpemHOCTHI0
He Oomnee =8 %.

[Ipumeganne. CynuTaoT, 9YTO pagUalOHHAS MAHENh BBIIUIA HA CTAIIMOHAPHBIN PEXHUM,
€CJIM TI0Ka3aHMs JIaTYMKa TEIUIOBOTO ITOTOKA JOCTUTalOT 3a/JlaHHOW BEJIMYHMHBI U OCTAIOTCS
HEU3MEHHBIMU B TeueHue 15 MUH.

4.19.2.6. IlepecTtaHOBKOHl [aTdymKka B CJHEOYIONME KOHTPOJBHBIE  OTBEPCTHSA
acOOLIEMEHTHOM IUIMThI PETUCTPUPYIOT NMPOQUIIb MAJAIOIIEr0 TEIUIOBOTO IOTOKA BIOJb
MOBEPXHOCTH 00pa3iia. Bo BTOpod W TpeThell TOYKaxX OH JIOJDKEH OBITh paBseH
cootBerctBenHO (20 £3) m (12,0+1,5) kBr-m™

4.19.2.7. Tlo oxOHYaHWH 3aMepPOB YPOBHEH TEIUIOBHIX MOTOKOB NAaTYNK CHUMAIOT H
MPUCTYMAIOT K OMPEICIICHHUIO TEIUIOBOro KO3 duiineHTa ycTaHOBKH ([3), XapaKTepH3yOIETO
KOJIMYECTBO TeEIUIa, MOABOAMMOIO K IIOBEPXHOCTH oOpa3ua B EOUHUIYy BpPEMEHH U
HEOOXOAMMOTO UTSI TIOBBIIICHUS TEMIIEPATyphl NBIMOBBIX Ta3oB Ha 1 °C. s sToro mepen
acOOIIeMEHTHON IUTMTONH yCTAaHABIMBAIOT INENEBYI0 KaTHOPOBOYHYIO Ta30BYIO TOPEIKY.
[epeBozsT B paboyee MoJOKEHHE U BKIIOYAIOT 3alalbHYI0 ra30BYI0 FOPEJKY, PErUCTPUPYs
yepe3 15 MUH ropeHus temieparypy (tp) B BBITSDKHOM 30HTE. 3aTeM 3aKUTalOT ILENIEBYIO
KaJTHOPOBOYHYIO TOPENKY, PEryIupys moaady rasa ¢ pacxoaom (0,030+0,001) n-c” Yepes 10
MUH TOPEHHS PETUCTPUPYIOT TeMIIepaTypy (t;) B BBITSHKHOM 30HTE.

TemnnoBoit KO3 PUIHEHT ycTaHOBKH ([3) BBIYUCIISIOT 10 (hopmyJie

B= _aQ (29)
t =t

TJIe ¢ — yIeNnbHas TeIIoTa CrOPaHHs rasa, K- ;

Q — pacxoj Ta3a 3ananbHOi rOpesIKH, I-C .

B  xauectBe TemnoBoro  koddduuMeHTa  yCTAaHOBKM ~ NPUHMMAIOT  CpelHee
apru(pMeTHIECKOe Pe3yNIbTaToB IISTH KAIMOPOBOYHBIX MCIIBITAHHMA.

4.19.2.8. IIpoBepky peXMMOB PaOOTHI YCTAaHOBKH IPOBOIST C MOMOIIBIO CTAaHIAPTHOTO
oOpasma, ommcaHue KOTOpPOro mpuBeAcHO B npuioxkeHuu 10. MHAekc pacmpocTpaHeHHs



MJIAMEHH CTaHAapTHOTO 00pasia MoykeH ObITh 18,4+1,5.

4.19.3. IIposedenue ucnvimaruti

4.19.3.1. Ilepen mnpoBeneHHEM KaXXJOIO HCHBITAHUA KOHTPOJIUPYIOT IUIOTHOCTB
TEIUIOBOTO TIOTOKA B TIEPBOI KOHTPONBHOU Touke 1o Tl 4.19.2.3—4.19.2.5.

4.19.3.2. TloaroToBNEHHBIM K HCHBITAHWAM OOpasell MaTepuana yCTaHABIUBAIOT B
JieprKaTesb U Ha MOBEPXHOCTh 00pa3ia HaHOCAT pUcKH ¢ marom (30+ 1) mm.

IIpumeuanune. Matepuansl TONLMHON MeHee 10 MM HCHBITBIBAIOT C TOJJIONKKON U3
acOomeMeHTHO uTH pazMepami (320x140x10) mm.

4.19.3.3. 3axuraroT 3anagbHyI0 TOPEJKy U IEPEeBOIAT €e B pabouee MOI0KEHHE.

4.19.3.4. 3amensoT aepxarenb o0Opaslia, HMCHONB3YEMBIH Uil KOHTPOJISL TEIUIOBBIX
IIOTOKOB, Ha JIep>KaTesb ¢ HCClleyeMbIM 00pa3ioM 3a Bpems He Oosee 30 c.

4.19.3.5. UcnplTanue AIUTCSA IO MOMEHTA MPEKPAIICHUs] pacpOCTPaHEHHsI TUIAMEHH 10
MIOBEPXHOCTH 00pa3na. B mpouecce ucnbITaHus ONPENEIsIOT:

BpEMs OT Ha4daJla UCHbITaHUA JO MOMCHTA MPOXOXKIACHHUA (l)pOHTOM IJIaME€HHU HyHeBOﬁ
OTMETKH TO, C;

BpEMS IIPOXOXKAEHHUS (PPOHTOM IUIAMEHH i-TO y4acTKa IMOBEpXHOCTH obpasma (i = 1,2, ...
9, c;

paccrosiHue /, Ha KOTOpO€ pacIpoCTpaHmiICs (PPOHT IUIAMEHH, MM;

MaKCHMAaJIbHYIO TEMIIEPATYPY JBIMOBBIX T'a30B ty,y, °C;

BpeMs OT HayaJla UCTIBITAaHUS 10 JOCTHXKEHUS MaKCUMAIIbHOW TeMIEPATYPHI Tpax, C.

4.19.4. Oyenka pezynvmamos

4.19.4.1. Ins xaxxgoro oOpasma BRYHUCISIIOT HHACKC pactpoctpaHeHus miamend (I) mo

bopmyie
0,5

n

QOB (e t0) (s — )1+ 0.205 - (30)

To i=1 Tj

rie 0,0115 — pasmepHbiit ko3 duument, Br';

0,2 — pa3MepHbIi KOIDOUIHEHT, c-MM .

Cpennee apudmernieckoe 3HaUCHWE MHAEKCA 5 HCIBITAHHBIX 00pPa3lOB NPUHUMAIOT 32
MHJIEKC PacIpOCTpaHEHUs IIIAMEHU HCCIIEAYyEMOr0 MaTepHuara.

4.19.4.2. CXxoauMOCTb U BOCIPOM3BOJUMOCTb METOMA IPU JOBEPUTEIHHOIN BEPOATHOCTH
95 % He pomkHa npesbIIaTh 25 %.

4.19.4.3. VYcioBuss W pe3ynbTaThl HCIBITAHAHA PETUCTPUPYIOT B MPOTOKONE, (dopma
KOTOpPOTr0 NPUBECHA B IPUIOKEHNN 1.

4.19.5. Tpebosanus 6ezonacnocmu

Bo Bpems wucnbiTaHuii MarepualoB M TapUPOBKH YCTAHOBKM CIIIyeT BKJIIOYAaTh
MIPUHYANTEIbHYIO BEHTHISALHUIO MIOMEIIEHNS, IIPU 3TOM CKOPOCTH BO3JYILIHOTO MOTOKA HE
nomxHa ObiTh Gosnee 0,35 M-c~'. PaGouee MecTo omeparopa JIOIKHO YIOBIETBOPATH
TpeboBanusaM 3nekrpodesonacHocTH mo ['OCT 12.1.019 ¥ caHUTapHO-TUTHEHUYECKUM
tpeboBanusm o 'OCT 12.1.005.

4.20. Meton 3KCHEPUMEHTAIBHOTO ONPEAEIEHHs MOKa3aTelsl TOKCHYHOCTH MPOIYKTOB
TOPEHHs MOIMMEPHBIX MaTEPHATIOB

4.20.1. Annapamypa

VYcraHOBKa Uit ONpeleNieHns MoKaszaTelsl TOKCHYHOCTH (4ept. 20) BKimo4aeT B ceds
CJIC/TYTOIIE SJIEMEHTEI.

//00

700... 1300

1 — xamepa cropanus; 2 — AepkaTesib 00pasiia; 3 — 3JIeKTpOHArpeBaTEIIbHBIH
U3IydarTenb: 4 — 3aClIOHKY; 5, /8 — Mepexo Hble pyKaBa; 6 — CTallMOHAPHAS CEKILUA
9KCIIO3ULIMOHHOW KaMephl; 7 — IBepla npeakaMepbl; 8 — MOABHXKHAS CEKLUS
9KCHO3ULMOHHON KaMepsl; 9, /5 — mrynepsr; /0 — tepmomerp; 11 — xmerka ams
HOZOTBITHBIX )KHUBOTHBIX; /2 — mpenkamepa: /3 — npenoxpaHuTesnbHas MemOpaHa; /4 —
BEHTWJIATOD; /6 — pe3uHOBas NpoKIajaka; 17 — Ki1anaH NpogyBKU

UYepr. 20

4.20.1.1. Kamepa CropaHmsi BMECTHMOCTBIO 3-107 M’, coeMHEHHas ¢ SKCIO3MIMOHHOI
KaMepol TepexOJHbIMH pyKaBaMH, BBINOJIHEHA W3 JIMCTOBOM HEp)KaBeloLIeH CTainu
tommuHoi (2,0+0,1) MM. BHyTpeHHsS MOBEpXHOCTh KaMephl CrOpPaHUsl H30JUpOBaHA
acOoIleMeHTHBIMH TUIMTaMHu TonmmuHoi 20 MM. B kamepe ycTaHOBIICH SKpaHHPOBAHHBIN
AJIeKTPOHATpPEeBATENbHBIM M3TydaTens pasmepamu (120x120) MM u pmepxkartens obpasma
pasmepamu (120x120x25) mm. M3nyuaTtens mpeacraBiser co00H HArpeBaTEIbHYIO CIIHPAb,
pasMelleHHyl0 B TpyOKax W3 KBapIEBOTO CTEKJIa M PACIOJIOKEHHYIO Nepell CTalbHBIM
MIOJIMPOBAHHBIM OTPAXATENIEM C BOASHBIM oxJakaeHHeM. OH 3aKperyieH Ha BEpXHEH CTeHKe
KaMmepsl o yriaoMm 45° k ropuszoHTanu. Crnmpans u3mydarenst conpotusienuem (22,0+0,1)
OM wmsroroBneHa u3 npoosioku Mapku X20H80-H (I'OCT 12766.1) auamerpom (0,9+0,1)
MM. OJEKTpONHTaHWE U3JIydaTelds perylupyioT C IOMOLIbI0 TpaHcdopmaropa u



KOHTPOJIUPYIOT TI0 MOKAa3aHUsIM BOJBTMETpPA C IIOTPELIHOCThIO He Ooiee 0,5 B.

Hdepxarenp oOpasia BBHINOIHEH B BHJIEC METALIMYECKOW PaMKH, B KOTOPOW 3aKperlieH
acOoneMeHTHBIH mojnoH. IlogmoH wnmeer yriryOiieHWe asl pa3MENIeHUs] BKJIaJbla C
oOpasiom  Martepuana. HarpeBaemas  mHOBepXHOCTh o0Opa3ma ¥ IOBEPXHOCTh
JIEKTPOHATPEBATEIBHOTO M3IIydaTelsl MapaulelibHbI, PACCTOSHUE MEXIY HMMHU paBHO 60
MM.

Ha OokoBO#i cTeHKe Kamephl CropaHMsi MMEEeTCs OKHO M3 KBapLEBOI'O CTEKJA JUIs
HAOIOACHNUS 32 00pa3IIOM IIPH UCTIHITAHUSX.

Ha BbIXOoZe M3 Kamepsl CropaHus pa3MEIICHbl 3acClIOHKM BEPXHEr0 W HIXKHETO
MIEPEXOIHBIX pyKaBoB. JmuHa BepxHero pykara 250 mm, HuxHero — 180 MM, mpoxoaHbIe
CeueHUs pykaBoB  coorBercTBeHHO (160X40) MM m (160X30) mm. BuyTtpenHnss
MOBEPXHOCTh BEPXHETO IEPEXOJHOTO pyKaBa TakkKe OOJMIIOBaHA acOOLEMEHTHBIMU
IUTNTaMH.

4.20.1.2. Dxcno3uLIMOHHAS KaMepa, COCTOSIIIAs U3 CTAlIMOHAPHOMN U TOJBIKHON CEKIIHi.
[To nepumeTpy cTaMOHAPHON CEKIMU MMEETCs 11a3 sl HalyBHOW PE3WHOBOW IPOKJIAIKH C
pabounm maBnenmeM He MeHee 6 MIla. B BepxHell dacTm KaMepbl HaXOIUTCS
YETBIPEXJIOMACTHRIM BEHTWIIATOP MepeMelmBanus auameTpom 150 MM ¢ gacToToit
BpaueHus 5 ¢!, Ha GokoBoii crenke YCTaHOBJIEH KiamnaH npoayBku. Ha TopueBoil cTeHke
MIOJBIDKHOM CEKLMM 3aKpeIUIeHbl IpelloXpaHnTeNbHas MeMOpaHa, MpeiaKaMepa, MITYLephl
JUISL TIOKITFOYEHNUS Ta30aHAIN3aTOPOB, TEPMOMETP ISl M3MEPEHHST TEMIEpaTyphl B HIDKHEH
yacTH Kamepel. IlepeMelneHne NOABMKHOW CEKIMM TIO3BOJSIET HM3MEHATH O00BEM
9KCMO3ULIMOHHOK Kamepsl oT 0,1 1o 0,2 M.

4.20.1.3. Ipenxamepa oobemom 0,015 ™
JBEPIIAMHU U CMOTPOBBIM OKHOM.

4.20.1.4. Bomooxnaxmaembrii matumk THrna [opmona ®OA-013 u perucTpupyronimii
npudop tuna A 565—001—06 ¢ nunanazonom muzmepenuit ot 0 o 100 MB s koHTpOIIS
IUIOTHOCTH TEIJIOBOTO IMOTOKA. IlorpentHocTs u3MepeHus INIOTHOCTH TEIUIOBOTO MOTOKA He
JooKHA OBITE Oonee +8 %.

4.20.1.5. [lns HempepbIBHOIO KOHTPOJIS COCTaBa ra30BO3IYIIHON cpenpl B
SKCHO3MLIMOHHOM KaMepe HCIOJB3YyI0T razoaHanu3aTopsl okcuia yriaepona (I'MAM-5M c
muamazoHoM m3Mmepernid ot 0 mo 1 %, JDomycTUMOW MOTpemrHOCThI0 +2%), JHOKCHIA
yraepoga (TMAM-5M ¢ nmamazonom wm3MmepeHmii ot 0 mo 5 %, momycTumoit
morpenrHocTeio £2 %) u xucnopona (MH 5130—1 ¢ nuamasonom m3mepennii ot 0 go 21 %,
JIOITyCTUMOH TOTPEIIHOCTRIO £2 %).

4.20.1.6. TepmomeTp 1abOpaTOPHBII JIOOOTO THINA C JUarla3oHOM HM3MepeHuid ot 0 1o
100°C, ¢ morpemHOCTRIO He Oomee 1 °C.

4.20.2. Iloozomoska K ucnvlmanusm

4.20.2.1. Tlpn Hamangke YCTaHOBKHM CJEIyeT OIpPEASNIUTh NMapaMeTpbl HANpsOHKEHHUS Ha
CIIMPAIM 3JIEKTPOHATPEBATEIILHOTO M3JIydaTels, TP KOTOPBIX 00EeCIIeunBarOTCsl 3aJaHHbIC
YPOBHH IUIOTHOCTH TEIJIOBOTO MOTOKA. [l M3MepeHHs BEIWYMHBI MaJaromiero TEIIOBOTO
motoka Bomooxjaxgaembri natauk POA-013 3akpemnsgioT  Ha LEHTPAIBHOM YYacTKe
Jepkatenss oOpasua. M3MepeHus NPOBOAST NPU TePMETU3UPOBAHHON SKCHO3UIMOHHOW
KaMepe U OTKPBITBHIX 3aCJIOHKaX IEpPeXOAHBIX pykaBoB. ITo pe3ynbpraTaM M3MepeHHH CTpOST
rpadMK 3aBHCHMOCTH IUTOTHOCTH MAJAIOMIETO TEIUIOBOrO mMmoToka (Q) OoT HampspKeHHs Ha
CIHPAIH 3JIEKTPOHATPEBATENBHOTO M3y daTesl.

4.20.2.2. Tlo BenWuyMHE IUIOTHOCTH TEIUIOBOTO IIOTOKA OMNpPENENSIOT 3HaueHHe

3, 000OpyI0BaHHAs HAPYKHON M BHYTPEHHeil

TEMIIEPATYPbl UCTIBITAHUS (tyc;), COOTBETCTBYIOIIEE TEMIIEPATYPE HArPEBAEMOW TTOBEPXHOCTH
KOHTPOJILHOTO (HEeroprouero) odpasia u3 acbouemenra. J[jist onpeneneHus t,., UCIOIb3YIOT
JTAaHHEIE, IPUBEICHHBIC B Ta0I. 16.

Tabnuma 16

0, xBrm~ [10,0 [13,5 [18,0 [23,0 [28,0 |32,5 |38,0 [44,0 [52,5 [65.0
tyem °C 300 (350 400 |450 (500 |550 600 |650 (700 |750

4.20.2.3. YcTaHOBKY ClIeAyeT CUATaTh I'OTOBOIl K HCIBITAHUSM MaTepHANIOB, €CIU IMPU
KOHTPOJIbHOM MPOBEPKE:

3HAYCHUS IUIOTHOCTH ITaJAlOIIEro TEIUIOBOTO IOTOKA COOTBETCTBYIOT yCTAHOBJICHHBIM
3HAYCHUSAM HAIPSDKEHHS Ha CIIMPAJH 3JIEKTPOHATPEBATEIBHOTO H3ITydaTes;

BbIx0Jl CO B yCIOBHAX TEPMOOKHCIUTEIBHOTO PA3JIOKEHHS MOPOIIKOBON IIEJUTIOIO3BI
(ppakums 0,25—0,75) maccoit 2,5 r mpu temneparype ucnsitanusi 450 °C (mI0THOCTH
IIaJAOIIEro TEIIOBOro motoka 23 kBr-M™?) cocrasisier (200+4) mrr';

koHneHntpamus CO B OKCIIO3WIMOHHONW Kamepe 3a BpeMs BbiAepkuBaHus 30 MuH
cHIKaeTcs He Oosee yeM Ha 5 % OT NepBOHAYAIBHOTO YPOBHSI.

4.20.2.4. Jlna wucnbltTaHuid rotoBAT He MeHee 10 oOpasumoB pasmepom (40x40) mm
(akTHgeckoi TonIMHEL, HO He O6omee 10 Mmm. OOpa3mpl KOHAUITMOHUPYIOT B Ta0OPaTOPHBIX
YCIIOBHSIX HE MeHee 48 4 M 3aTeM B3BEIIMBAIOT C MorpemHocteio He Ooinee 0,1 r. OHn
JIOJDKHBI XapaKTepHU30BaTh CPETHUE CBOMCTBA HCCIIElyeMOro MaTepHaa.

4.20.2.5. IpenBapuTenbHO 00pa3lbl KAXKIOTO MaTepHaia IOIBEPraloT BO3ICHCTBHIO
TEIUIOBBIX TIOTOKOB PAa3IMYHON IUTOTHOCTH, OOECHEUMBAIOMIAX B KAXKIOM IIOCIEAYIOIIEM
OTBITE TOBBIMIEHHE TeMIepaTypsl UcmbITaHus obOpasma Ha 50 °C. Ilpm stom HaxomsaT
3HAUYCHUC TEMICpATypbl HUCIbITAHUA MaT€puajla B PEKHUMEC TEPMOOKHUCIUTCIBHOTO
pasnoxenus (tiaenus). OHO MOMMKHO ObITh Ha 50°C HMXKE TeMIeparypbl, MPH KOTOPOU
HaOII0MaeTCs caMOBOCIIaMeHEeHHe o0pasia.

4.20.3. IIposedenue ucnvimanuii

4.20.3.1. Marepuansl  HCHOBITBIBAIOT B OAHOM W3  JABYX  PEXHMOB —
TEPMOOKHCIIUTENILHOTO PA3JIOKeHUS! WM IUIAMEHHOTO TOPEHHs, a MMEHHO B pEeXHME,
CIoCcOOCTBYIOIIEM BBIICICHUIO Oo0Jlee TOKCHYHBIX CMECeH JIEeTY4YHX BEIIECTB. Pexum
IUTAMEHHOTO TOpeHHus olecredmBaeTcs npu Temmeparype ucnbitanus 750 °C (mIo0THOCTH
NajAloOIIero  TEmIoBoro moroka 65 kBrm?). KpuTeprem BbIGOpa pEXHMa OCHOBHBIX
UCTIBITAaHUH CITYy>KUT HauOOJIbILIee YMCIIO JICTAIBHBIX MCXOA0B B CPaBHHBAEMBIX IpyIIax
TOTOTIBITHBIX JKUBOTHBIX.

4.20.3.2. Ilpu npoBeneHNH OCHOBHBIX HCIIBITAHHUH B YCTAHOBIEHHOM PEXHME HaXOIST
pan 3HAUYEHUH 3aBHCHMOCTH TOKCHYECKOI'O HeﬂCTBI/IH MPOAYKTOB T'OPE€HHA OT BCIMYUHBI
OTHOUIEHHsI Macchl 00pasia K 00beMy ycTaHOBKH. J{i1st momydeHnst Tokcndeckux 3¢ dexTon
HIKe U BbIIe ypoBHA 50 % NETaIbHOCTH U3MEHSIOT 00BEM SKCIIO3UIIMOHHON KaMephl pU
MTOCTOSTHHBIX pa3Mepax 00pa3lioB MaTepHaNIOB.

[Mpumeuanue. [Tpu onpepeneHny TOKCHYECKOTo A(PPEKTa YUUTHIBAIOT THOEIb KUBOTHBIX,
HaCTYIMBILYIO BO BPEMSI SKCIO3UIIMH, a TAKXKE B TE€UEHHE NOCIEAYIOIHX 14 cyT.

4.20.3.3. 3aTpaBKy >XHBOTHBIX IPOBOAST CTAaTHYECKUM CHOCOOOM. B Kaxmom ombITe
HCHOJNB3YI0OT He MeHee & Oembix Mbimeid  Maccodt (20£2) r. I[IpomomKuTensHOCTH



skcrio3unuu  cocraBusier 30 muH. Temmeparypa Bo3myxa B IIpeAKaMepe 3a BpeMs
9KCMO3UIMU He JoibkHa npesbinarh 30 °C, a KOHLEHTpalus KUCIOpPOAa JIOJDKHA OBITh
menee 16 % 00.

[Ipumeuanne. B oTmenpHBIX cioydasx N0 TPeOOBAaHMIO 3aKa3uMKa BPEMs 3KCIO3HIMH
MOXeT OBITh U3MEHEHO B Ipefenax 5—60 MuH.

4.20.3.4. [IpenycMaTpuBalOT CIEIYIONIMIA TOPSAIOK MpoBeIeHus ucnbiTanus. Haruerator
BO3/1yX B HAIyBHYIO NPOKIaaKy ao nasienus 0,6 MIla, mpoBepsIoT 3a3eMiIeHIE YCTaHOBKH,
HCIPaBHOCTH MPHUOOPOB M 000pyAOBaHUS, dPPEKTHBHOCTh BeHTIWIAMNH. [lomaroT Bogy mms
OXJIQXKICHUS M3JTydaTens, MOCIEe YEero BKIIOYAIOT €r0 Ha COOTBETCTBYIOLIECE HAIPSIKEHHE.
3acIIOHKH IEePEeXO/IHBIX PYKaBOB, KJanaH MMPOJIyBKH, JBEpla KaMepbl CrOpaHusl HaxOAsTCs B
MOJIOKEHUH “3aKPBITO”.

B3BenieHHblil 00paser; MaTeprana MOMENIAOT, a TP HEOOXOAMMOCTH 3aKPEIUISIOT BO
BKJIQJIBIIIE, MMEIOIIEM KOMHATHYIO TeMIepaTypy. KieTky ¢ )KHBOTHBIMH yCTaHABJIMBAIOT B
npejKkamepe, Hapy»KHYIO JBEpPIly KOTOPOH 3aKPbIBAIOT.

C MoMeHTa BBIXOJa 3JICKTPOHAIPEBATEIIFHOIO H3JIydyarens Ha CTaOMIM3MPOBAHHBIN
pexxuM (depe3 3 MHH IOCie BKIIIOUCHHS) OTKPBIBAIOT 3aCIIOHKH IEPEXOIHBIX PYKaBOB
JBEpIy KaMepbl cropaHus. Bxmagpim ¢ o6pasnom 6e3 3alepKKH MOMEIIAIT B AepKaTelb
oOpasia, 1ociie 4ero JBEpLy KaMepbl CropaHus ObICTpO 3akpbiBatoT. OTMeuaroT Bpems
HayaJla SKCIO3UIINHY KUBOTHBIX B TOKCHYECKOH cpefe.

I[lo pocTmKeHMM MaKCHMAllbHBIX 3HAYCHWH KOHIICHTPAIUH CO u CO, B
9KCIIO3UIMOHHON KaMepe 3aclIOHKM IEPEXOAHBIX PpYyKaBOB 3akpbiBaloT. CHHMAOT
HaIpsHKEHUE C HarpeBaTeNIbHOrO JJIEMEHTa M3Jydarels. BxiroyaroT Ha 2 MUH BEHTHJISATOP
TIepeMEeINBaHMS.

Ilo wmcreyeHMHM BpEMEHH OKCIIO3MLMHM JKMBOTHBIX OTKPBHIBAIOT KJAMMAaH IPOIYBKH,
3aCIOHKM MEPEXOJHBIX pPYKaBOB M HapyKHYI0 JBEpLy IpeAKaMepbl. YCTaHOBKY
BEHTWJIUPYIOT He MeHee 10 MuH. PerucTpupytoT 4uciio moruOImx 1 BbBDKUBLIMX dKHBOTHBIX.

[Ipumeuanne. B ciryuae onpenesieHnst HoKa3aTenst TOKCHYHOCTH MTPOILYKTOB TOPEHUS TIPH
YCIOBUM KpaTKOBpeMeHHOW (5—20 MWH) SKCHO3WIMM 3aTPaBKy >KMBOTHBIX HAYMHAIOT C
MOMEHTa JOCTIKEHUSI MaKCUMabHBIX 3HadeHui koHneHTpamuun CO u CO, HO He Mmo3aHee
4yeM depe3 15 MUH mociie pasaoxeHus oopasia.

4.20.3.5. B 3aBuUCHMMOCTH OT COCTaBa MaTepuajla NpHU aHaIu3€ NPOLYKTOB TOPEHUS
OIIPEETSIIOT KOJIMYECTBEHHBIH BBIXOJ[ OKCHIA YIJIEpoAa, AMOKCHAA YIIepoAa, IIHaHHCTOrOo
BOZIOpPOJIA, OKCHIOB a30Ta, albJETHAOB U APYTuX BemecTB. [l OLEHKHM BKJIaJa OKCHAA
yrieposna B TOKCHYeCKUi 3(pdexT uamepsior conepkanre KapOOKCHIeMOINIOOMHA B KPOBU
TIOJIOTIBITHBIX JKUBOTHBIX.

4.20.3.6. Ecn macca o6pasia npuHATHIX pazMepoB (40x40) MM HE TIO3BOJISIET ITOTYyYUTh
s¢dexTl MeHbIIe WaM Oonblie ypoBHsS JeTanbHOCTH 50 %, IOIyCKaeTcst yMEHBIIUTh
pasMepbl oOpasiia win yBeauuuTh ux 10 (80x80) MM u TosmuHy 10 20 MM.

4.20.4. Oyenka pe3ynbmamos

4.20.4.1. TlonydeHHBIN psn 3HAYCHWNA 3aBHCHMOCTH JIETAJBHOCTH OT OTHOCHTEIBHOU
Macchl MaTepuaia HCIOIB3YIOT Ul pacdera Iokasarens TokcmaHoctdH Hep , B M.

Pacyer npoBOAAT C  IOMOLIBIO MPOOHUT-aHANIM3a MM JPYTUX CIOCOOOB pacyeTa CPEeIHUX
CMEpPTEJIbHBIX 103 U KOHIEHTPALHH.

4.20.4.2. Tlpu HEOOXOAWMOCTH OIPENENHUTh  KIACCH()UKAIMOHHBIC MapaMeTpPhl LIS
JPYTuX 3HaYE€HHUI BpeMEHH SKCIIO3UINH UX BBYHCIAIOT IO hopmyIie

0 _ CL,,CO
CLsy =7
gCO

rae CLsgCO—cpennsist cMepTenbHas KOHIIEHTPAIUs OKCHIa yTiaepoaa B MM, KOTOPYIO
BBIUHCIISIOT 110 ypaBHeHno CLso= 4502 + 222921 " (T — BpeMs IKCIIO3HIIMH B MHUH);

gCO — yposens Beigenenust CO mpu CropaHUH YCIOBHO ‘“3TANOHHBIX MaTEPHAJIOB: IS
4pe3BBIYANHO omacHelx — Gompiie 360 Mrr!, BbicoKoOmacHeix 120—360 wmrr,
ymepeHnHoomnacHeix 40—120 MrT!, MamoomacHbiX — 10 40 mrr .

4.20.4.3. Ecin suadenns Hep , momydeHHOe B pesysibTaTe HCIBITAHWS MaTepHala,

€2y

ONM3KO0 K TPAaHUYHOMY 3HAUCHHMIO JIByX KJIACCOB, TO IPH ONPENECICHUH CTEIIEHH ONACHOCTH
Marepraia NPUHUMAIOT BO BHUMAHUE PEKHM HCIBITAHUS, BPEMs pa3IoKeHHs o0pasia,
JIAaHHBIE O COCTaBe NPOJIYKTOB TOpPEHHMs, CBEACHHS O TOKCHYHOCTH OOHApPY>KEHHBIX
COEIUHEHUM.

4.20.4.4. Tlpu comep>kaHUM KapOOKCUTEMOTIIOONHA B KPOBHU IOJOTBITHBIX JKABOTHBIX 50
% u 0oJiee CUMTAIOT, YTO TOKCHYECKUI 3((EKT MPOAYKTOB TOpPEHUs] 0OyCIaBIMBaeTCs B
OCHOBHOM JIEHCTBHEM OKCHJA YIIepo/a.

4.20.4.5. CxoauMoCTh METOJa NpPU JIOBEPUTEIBHOM  BEPOSTHOCTH 95 % He moikHa
npeBbImaTh 1o Beixoxy CO (Mrr') 15 %.

4.20.4.6. Bocnpouw3BOOMMOCTh METOJA TPH IOBEPHUTENBHOM BeposATHOCTH 95% He
JOJIKHA HpeBbIIath 110 Bhixoxy CO (mrr) 25%.

4.20.4.7. YcnoBus M pe3yNbTaThl HUCIBITAHWH PETHCTPUPYIOT B IIPOTOKOJE, (opma
KOTOPOTO IPUBECHA B ITPUIIOKEHNH 1.

4.20.5. Tpebosanus b6ezonacnocmu

[lomemenre, B KOTOpPOM MPOBOJAT MCHBITAHUSI TI0 OIPEICICHUIO TOKCHYHOCTU
NIPOXYKTOB TOPEHUS, JODKHO OBbITh OO0OPYAOBAHO TPHUTOYHOBBITSDKHOM BEHTHIISILIUEH.
Pabouee mecTo oneparopa JOJKHO yIOBIETBOPSTH TPEOOBAHHUAM 3JIEKTPOOE30MIaCHOCTH O
I'OCT 12.1.019 u canutapHO-THrHeHn4eckuM TpedoBarmsm mo 'OCT 12.1.005.

4.21. MeTos SKCIEPUMEHTAILHOTO OINpPENeNIeHnsT MHUHUMAIBHOW (lierMaTu3upyouien
KOHLIEHTpALMH (iierMaTu3aTopa 1 MUHUMAJIBHOTO B3PBIBOOIIACHOTOCOEPIKAHMUS KUCIOPOAa
B Ta30- ¥ TAPOBO3AYIIHBIX CMECSIX

4.21.1. Annapamypa

Omnpenenenne MUHUMAaJIbHOW (piierMaTH3MpyIolieil  KOHIEHTpauuu QiermMaruiaropa u
MHUHHAMAJILHOTO B3PHIBOOIIACHOTO COJIEPKAHUS KUCIOPOAA B T'a30- M ITAPOBO3IYIIHONW cMecH
OCYIIECTBIIAIOT Ha YCTaHOBKE, omrcaHHOH B 11. 4.10.1.

4.21.2. IIposedenue ucnvimaruii

HcnelTanug mOpoBOAAT 1O MeTody, wu3noxkeHHomy B 1. 4.102. 4.21.2.1. B
BaKyyMHPOBaHHBIH PEaKIHMOHHBIN COCYJ] IOCIEIOBATEIbHO MOJAIOT II0 MNapLUUaIbHBIM
JTABJICHMSAM HCCIIEyeMOE BEIIECTBO M 3aIaHHBIA (hIerMaTH3aTop, a 3aTeM MOJaloT BO3AYX
JI0 BBIPABHUBAHUS JABJICHUS B PEAKI[IOHHOM COCYZE C aTMOC(EPHBIM.

4.21.2.2. V3MmeHsis coaepxaHHe HCCIEAyeMOro BellecTBa B CMECH IPHU HEU3MEHHOU
KOHLIEHTpalMK (JierMaTtu3aropa, HaxoIsiT KOHIEHTPALIMOHHBIE MPEAENbl paclipoCTPaHeHUs
IUTAMEHH TI0 CMECH.

4.21.2.3. 3arem yBenuuuBarT Ha 2 % copepkaHue (ierMaTH3aTopa B CMECH M CHOBa
HaXOJAT NpeJIeNbl PACIPOCTPAHEHHS [UIAMEHHU.

421.2.4. TIlpoBoas aHAJIOrM4YHbIE MCHOBITAHHUS, HAXOASIT Takoe COJEp)KaHue



¢uermaTuzaTopa B CMECH, IIPH KOTOPOM HIDKHHH H BEPXHUH Ipenen paclupOCTPaHEHUS
IJIAMEHM CXOJATCA Ha rpaduke B OJHY TOUYKY @y (4yepT. 21). Mcmwitanue cmecH,
COOTBETCTBYIOIIEH 110 COCTaBY TOUKE (g, HOBTOPSIIOT HE MEHEE TPEX pPas.

A
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AoHiueHmpauun 20oavees § cmecy, Yo 06,
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Konyenmpayus ¢pneemamusamopa é cmecu, % 06.
Yepr. 21
4.21.3. Onenka pe3yromamos

4.21.3.1. Conepxxanue (aermMaTtuzaropa, COOTBETCTBYIOILEE TOUYKE (g, NPUHUMAIOT 3

MHUHAMAJIBHYIO (JIETMaTU3UPYOUIYI0 KOHLEHTPAIMIO JaHHOTO (hierMarusaropa Juis
HCCIIELyEMOTO BEIIECTBA.

4.21.3.2. MuHuManbHOE B3PBIBOOIIACHOE COAepxkaHHe  Kuciaopoxa (Qp,) B % 00.
BBIYHCIISIIOT 10 (hopmyIie
9o, =2.09-107(100- ¢4 )(100-f; o), (32)

rie ¢g — MUHUMaJbHas (rerMaTu3upyomas KOHUeHTpauus giermMarusaropa, % 00.;
q)’HZO — coziepKaHue BOJSTHOTO napa B Bo3ayxe (% 00.), Beraucisiemoe 1o ¢popmyie (9).

4.21.3.3. CxoauMocTh METOJa TPHU JOBEPUTENBHOM  BEPOSITHOCTH 95 % He aoimkHa
npesbiiath 0,2 % 006.

4.21.3.4. Bocnpou3BOOMMOCTh METOAA TPH AOBEPUTENBHON BeposiTHOCTH 95 % He
noipkHa npessimath 0,6 % 00.

4.21.3.5. YcnoBus W pe3ynbTaThl UCIBITAHUH PETHUCTPUPYIOT B TMPOTOKOJE, (opma
KOTOpPOT0 IPUBEJICHA B TPHIOKEHHH 1.

4.21.4. Tpebosanus 6ezonacrocmu

Pabouee mecTo omepaTopa JOIHKHO YIOBIETBOPATH TPEOOBAaHUAM 3JIE€€TPOOE30MaCHOCTH
no 'OCT 12.1.019 u canurapHo-ruruenndeckum Tpedosanusim o 'OCT 12.1.005.

TIIPUJIO)KEHHE 1
Pexomenoyemoe

[IPOTOKOJIbI OIIPEJEJIEHUI ITOKA3SATEJIEN
[1IOKAPOB3PbIBOOITACHOCTHU BEILECTB 1 MATEPUAJIOB

IMTPOTOKOJI

OKCIICPUMECHTAJIBHOT'O ONPEACIICHUS I'PYIIbI HETOPIOYNUX MAaTCPUAJIOB

JHara HaumeHnoBanue, (uzuko-
YcnoBus B NOMEICHNH: XMMHYECKHE CBOWCTBA MM yKa3aHUE
Temnepatypa, °C HTJI na maTepan

aTMocepHoe naBieHue, klla
OTHOCHUTENbHASI BIAXHOCT, Y0

XapaKTepI/ICTI/IKa HN3MEPUTCIIbHBIX HpI/I60pOB




Howmep Tewmneparypa B neun, °C Aty, | Temneparypa Ha | At;, | Temneparypa BHYTPH | At,, | Bpemst Macca obpasua , 1 Toreps
obpasia °C | noepxnocty obpasua, °C | °C | obpasua, °C °C | caMOoCTOATEILHOrO Macchl HPOTOKOH
st ropenust  oGpasua, obpastia,

S . o OIIPEJCIICHUS TEMIIEPATYPbI BCIBILIKU XKUIKOCTEN B 3aKPbITOM THUIJIE
HRSATORAS | NARCHNATORAS | KOHCTHES | | Nake o e one A | (ykazaTp MapKy npuoopa u crioco0d HarpeBaHuUs;
noryckaercst mpuMmerats npudop [IBHD, mpubop mo TY 38110207 u aHAIIOTHYHEIE)
Jlata HaumeHoBaHMe, COCTaB U (PHU3HKO-
t - -t - .t - . VYcnoBus B IOMEIEHNH: XMMHUYECKHE CBOWCTBa MCCIEAYeMOH
f, cpenn > s, cpean s lc, cpean s °
Temrepatypa, °C KHUIKOCTH

Tpumeyanue aTMoc(epHOe IaBleHHE, KH%;.

BBIBO,H OTHOCHUTCJIbHAA BJIa)KHOCTbD, %

®Damunus oneparopa m = c = > = ot

OMC] oopasna KOpPOCTh eMIeparypa €3yJIbTaT EMIICpa’ a COOCHHOCTHU
HaumMeHnoBaHwue 1a60paTopun P ovpastid ) LKop patyp 4 Patyp
e — JUISL MCTIBITaHUST HarpeBaHus HCIIBITAHUS, HCHBITaHUs Ha [Benbimky, °C | ACHIBITaHUS
obpasua, °C BCIIBILIKY
°C-vun’
IMPOTOKOJI
9KCIEPUMEHTAILHOTO OTPEJICNICHNS TPYTIIBI TPYJHOTOPIOUMX M FOPIOYHUX TBEPIBIX
BEILECTB U MaTePHAIIOB toen = toem, cpern + 0,27(101,3 - p)=

Hata HaunmenoBanue, COCTaB u BriBog
VYcioBus B NOMENIEHHN: (U3UKO-XUMUYECKHE  CBOMCTBA damunus oneparopa
Temnepatypa, °C BeulectBa  wid ykasanue HTJI HaumeHnoBanue naboparopuu
aTMoc(epHoe raBieHue, klla Ha MaTepHal
OTHOCHUTEIIbHAS BJIAXHOCTh, %0 IMPOTOKOJI

ONPEACIICHUS TEMIIEPATYPHI BCIIBIIIKHU U BOCIUIAMEHEHUA )KH,Z[KOCTGﬁ B OTKPBITOM THUTIJIE

(yxazaTb MapKy npudopa u croco0 HarpeBaHus)
XapaKkTeprCTHKA H3MEPHUTEIBHBIX TIPHOOPOB

JHara HammeHoBaHme, cOCTaB W (PH3HUKO-
VcI10BHUSA B NOMEIIEHUH: XUMHUYECKHE CBOMCTBA UCCIENYEMOU
Homep |Temneparypa|MakcumanbHas |Bpems Macca o6pasua, r|[Toreps Temrieparypa, °C JKUJIKOCTH
o0pasIma |peakioHHO |TeMIeparypa |IOCTHIKSHH |0 II0CJIE  |MAacChl armMoc(epHoe aBienue, klla
A1st il Kamepsl 10|Ta3000pa3HBIX |5 HCIBITA |MCTIBITA |00pasil OTHOCHUTENbHAS BIAKHOCTB, Y0
HCIIBITAH | BBEACHUS MIPOAYKTOB MaKCHUMaJTb | HUS HUS a, %
us obpasua, °C  |ropenwus, °C HOH Howmep Ckopocts |Temnepaty |Pesymerar |Temmepary |OcobenHoc
TeMIepary oOpasua  Juisi|HarpeBaHus |pa UCIBITAHUS |pa ™
pHIL, C UCIIBITAHUS oOpa3ma, |WCHbITaHUs, |Ha BCIIBIIIKH  |MCIIBITAHUS
°C-mun’" °C BCHBIIKY |(BOCIUIaMEH
(BocrutameH |enus), °C
eHHe)
IIpumeuanue
BriBog
®amuinus oneparopa
HaumenoBanue nabopatopuu tacn(socrn) = taen (soemm) cpemn T 0,27 (101,3 - p)=
BriBog

®amumius oneparopa
HanmMenoBanue nabopaTopuu




[MTPOTOKOJI
OTIpeJIeNICHHs] TEMIIEPATYPhI BOCIITIAaMEHEHHsI (CAMOBOCTITIAMEHEHHMSI WJTH TIICHUS )
TBEPJBIX BEUIECTB K MaTEpUaJIOB

ITPOTOKOJI
OTpenieIeHNs] KOHLIEHTPAIIMOHHBIX MIPEEeNIOB PaclpoCTPaHeHU TUTaMEHH IO ra30- U
MapOBO3AYIIHBIM CMECAM

Hara
Hara HaumenoBanue, COCTaB u HasBanue u cocTaB BelIecTBa, TEMIIEPaTypa KHUIICHUSA W JABICHUE HACBHIIIEHHOTO I1apa
VYcnoBus B IOMEILICHUN: (DU3NKO-XUMHUYECKUE  CBOWCTBA IIpU TEMIIEPATypPe UCIIBITAHUN
Temmepatypa, °C BemiectBa  win ykasanue HTJI PacueTHOE 3HaUEHUE KOHIEHTPALMOHHBIX MPENETIOB: @, = % 00., @ % 00.
atMochepHoe aasieHue, Klla Ha MaTepua Howm |atmo |Temne |OtHocu [O6m |[TapumansHoe |KonumenTpamm |Pesynbrart
OTHOCHUTEIIbHAs BIAXKHOCTh, %o ep |[cdep |paTypa |TenpHasg|ee  |oaBiieHHE o UCTIBITAHUS
HCII |HOC HCIIBIT |BJIAXKHO (AaBJI | KOMIIOHCHTOB (KOMIIOHCHTOB |Ha
XapakTepucTHKa U3MEPUTENBHBIX TIPHOOPOB bITA (/@B |aHWH, |CTb €HHE [cMecH, MM pT.|cMecH, % 00. |BociuiameH
HUs |eHwue, |°C BO31yX CT. CHHUEC
a
Howmep oOpasiia | Temmnepatypa Pesynbrat OcobeHHOCTH MM.p , % cMec
JUIS UCTIBITAHUS ucnsitanus, C HCIBITAHUS HCIBITAHUS T.CT u,
MM.p
T.CT.

BrBox 1 (213 14|51 (2 (3 |4]5

®amuinus oneparopa

HaumenoBanue naboparopun

IMPOTOKOJI
OIIpEIETIEHNUs TEMIIEPATYPbl CAMOBOCIIIAMEHEHUS Ta30B U KHUIKOCTEH

Hata HammenoBanme, coctaB U (pU3HKO- Tpumeuanme
VYcn0BuUs B IOMEIIEHNN: XUMHUYECKHE CBOMCTBA MCCIENYEMOU Brigon: ¢, = > Pe =

®dammns oneparopa
HaumenoBanwme maboparopun

temmeparypa, °C
aTMocdepHoe nasneHue, kKlla
OTHOCHTEITbHAS BIAXKHOCTB, %o

SKHIKOCTH

IMTPOTOKOJI
OIMPCACIICHUA HUKHETO KOHLICHTPAIIMOHHOI'O ITpeciia paClpOCTpaHCHU S IIJIaMCHU,
MaKCHUMAJIBHOI'O JaBJICHUSA B3PhIBA, MaKCHUMAaJIbHOM CKOPOCTH HapaCTaHWs OAaBJICHUS,
MHUHHMAJIBHOI'O B3PBIBOOIIACHOT'O COAECPIKAHUA KUCIOpOAa U MHUHHUMaJIBHON

XapakTeprcTHKa U3MEPUTENIbHBIX TIPHOOPOB

JIETMaTU3UPYIOIIEi KOHIIEHTpauuu ¢uierMaTu3zaTopa
Homep |KommuectBo |Temmeparypa konOsL |Temmepary |[lepuon |Pesynbt ¢ pytort ueHTpauuH ¢ p
npoObl  |BemecTBa B|°C pa AHAYKI |aT
3 JHara HammeHoBaHme, cOCTaB W (PH3HUKO-
Beriect |mpobe, cm” (T) UCIBITaHUs, [UH, C HUCIBITaH >
Ba oC st VYciioBus B MOMENICHUU: XUMHYECKHE CBOWCTBa
Temnepatypa, °C HCCIIEAYEeMOro BelIeCcTBa
BEpX |cepeauH [HU3
aTMocdepHoe naBieHue, klla
a
OTHOCHUTENbHAs! BIAXXHOCTB, %
BMmecTHMOCTh  peakIIMOHHOTO  cocyja BMECTHMOCTb  pecuBepa
IIpumeuanue
BriBog

damuius oneparopa

XapaKkTepucTHKa U3MEPHUTENILHBIX TPHOOPOB
HanmenoBanue nabopatopuu




Howmep Copmepxanne |Macca |Konnenrpanus |dasnen |CkopocTs
oOpasia KHUCIOpoaa ¥ |o0pasia,|Beliectsa  B|ue HapacTaHUs
JUTSt ra3oBO3.yIIHO |T PEaKIMOHHOM |B3pbIBa, |IaBIICHUS,
ucnbiTanus | cmecu, % 00. cocyJle, rm” |kl MIla-c'

IIpumeuanue
Beison: ¢, = 3P waxe = ; (dp / dD)yae =
9o, = 5 0y =

damuius oneparopa
HanmenoBanue nabopatopuu

[MPOTOKOJI
OTIpeNIeICHUS TEMIIEPATYPHBIX MIPEIENIOB PACIIPOCTPAHEHHUS TUIAMEHH 10
MapOBO3IYIIHBIM CMECSIM

ITPOTOKOJI

OIIpEACICHU yCJ'IOBI/Iﬁ TCIUIOBOI'O CaMOBO3ropaHusd TBECPAbIX BEIIECTB U MaTCPUAJIOB

Jara HammeHnoBanme, coCTaB W (PH3HUKO-
VYcioBus B MOMENIEHUN: XMMHYECKHE CBOMCTBa
Temnepatypa, °C HCCIIEAyEeMOro BellecTBa
aTMocdepHoe naBieHue, klla
OTHOCHUTENbHAs! BIAXXHOCTh, %
XapakTepucTHKa U3MEPUTEIILHBIX IPHOOPOB
Homep |Pazmep |VYanenbna|llokazanus Temnep |Bpemst |IIpomomx
obOpasua (o6pasua |4 TEpPMODBJIEKTpUYEC |aTypa |10 UTEIBHOCT
JUIst (mo MOBEPXH |KUX UCTIBITaH |CaMOBO3 [b
WCIIBITaH | pa3Mepy |oCThb npeodpazoBareneH |us, °C  [TopaHMs |MCHBITaHH
us KOp3HUHO |00pasia, , 4 o
YKH), M
MM
1 2 3
IIpumeuanue

YpaBHEHUsI, BBIPAXKAIOIINE YCIOBUS TEIJIOBOTO CAMOBO3TOPaHUS:

lgt. =

damunust ornepatopa
HammenoBanwue maboparopun

lgte=

IMPOTOKOJI
OIpeIeNIeHNs] MUHUMAIIbHOW SHEPTUH 3aKUTaHUs MTBUIEBO3AYIIHBIX CMECEH

Jlata HaumeHoBaHHe, COCTaB U (PHU3HUKO-
VYcnoBus B IOMEIEHNH: XMMHUYECKHE CBOHCTBa
Temneparypa, °C HCCIIEAYEMOTO BellecTBa

atMoc¢epHoe nasneHue, klla

Hata HammenoBanme, coctaB U (pu3HKO-
VYcnosus B MOMENICHNN: XUMHYECKHE CBOMCTBa
Temmneparypa, °C UCCIIETyeMOTo BEIIleCTBa
arMoc(epHoe naBieHue, klla
OTHOCHTEJIbHAs BIaXHOCTh, %

XapakTeprcTHKa U3MEPUTENIBbHBIX TPUOOPOB

PacdeTHOe 3HaUeHHUE TeMIEPATYPHBIX IPEACIOB:
Homep Temneparypa, °C Moursocts |Pesynsrar |OcobeHHOCTH
o6pa3ua HUCTOYHHKA |UCIBbITAHUA |HUCIIbITAHUA
Juis 3Q)KUTaHMsl, |Ha
UCIBITAHUS |KUIAKOU [1apoBOM m/x BOCILIAMEH

¢assl ¢assl €HHe
t ot = (t BOCILI + tOTKa3 )1 + (t BOCILI + tOTKa3 ) 2t (t BOCILI + t0T1<a3 )3
H>'B
6
BriBom: t, = e =

damunust onepaTopa
HaumenoBanwne nabopaTopun

OTHOCHUTCJIbHAA BJIa)KHOCTbD, %

XapakTepucTHKa U3MEPHUTENILHBIX TPHOOPOB

JlanHBIE O (PaKIMOHHOM COCTaBe
obpasma




Home |Hamp |Pacrosir [Pa3zp |Hampsokenn [Emxo |Uucno [Yucmo  |DHepru
p SDKEH e AJHBI |€ HAa|CTh |MCKpDOB |BOCILIaM |s
UCTIBIT (M€ Ha|MeXay |# KOH/IEHCATO |KOHJ |bIX €HEHMH |[HCKpOB
aHus |BUOp [pacmbur |mpom |pe, kKB €Hcar |pa3psno (m oro
aTope |UTENEM  |eXKyT opa, |Bn paspsna
,B u oK /[, o , Mk
3JEKTPO (MM
mamu h,
MM
U U
IIpumeuanue
BeiBog: W=

®amuius oneparopa
HaumenoBanue naboparopuu

TTPOTOKOJI
OTIpeIeIeHUs] KUCIIOPOTHOTO MHIEKCa
JHara HaumenoBanue marepuana
VYcioBus B IOMELIEHUN: Bun, pasmepsl U  OopueHTaUuA
Temmeparypa, °C oOpasma

arMoc(epHoe naBieHue, klla
OTHOCHUTENBHAS BIAXKHOCTb, %

Bapmuanr 3axuranus (A wim b)
Konnurnmonuposanue: 6e3, 23, 23/50
3nayenus: d = ;KU = ;0=

1. Onpenenenne KOHIEHTPAIMU KHCIOpoJaa Ui Hapbl cuMBoJoB X u 0 B MHTepBase
KOHIIeHTpanuu He 6osee 1 % (mo m. 4.14.3.15).

KoHuenTpauus xucnopona,
% 00.
Bpewms ropenus, ¢

JnuHa cropesiieil yacTu,
MM

Cumsouns! 0 i X

KonuenTparuss kuciaopoaa cuMBona 0 amns mapel =
HaYMHAIOT YacTh 2).

(c 9TOM BETUYMHBI

2. Onpe;[eﬂeHHe 3HAUYCHHUA KUCJIOPOJHOTO MHACKCA.

3uauenue d=0,2 %
Konuentpanus O,, %
Bpewmst ropenus, ¢
CumBossl 0 unu X

Io nm. 4.14.3.16—4.14.3.18 Ck

3. IlpoBepka 3HaueHus d (cornacHo 1. 4.14.4.3).

Tlocnennue 6
pe3yJIbTaToOB
Ck 1

KonreHnTpanus kucmopona, %
V; KU1 V; - KU

(V; - KM)?

o =[> (v, —Kkm? /(-]
4. IIpumeuanue

®amumus oneparopa
HaumenoBanwue maboparopun

IMPOTOKOJI
OIIpEEICHUS CHOCOOHOCTH B3PBIBATHCS M TOPETh IIPH B3aNMOZEHCTBUH C BOJOH,
KHCJIOPOJZIOM BO3AyXa U APYTUMH BEIECTBAMHU

[Hara HaumeHoBanue, coctaB U (H3HKO-
VYci10BHS B TOMEIICHHH: XUMHYECKHE CBOICTBA HCCIIELYEMbIX
Temnepatypa, °C BEIIECTB

atMmocdepHoe naBienue, klla

OTHOCHTEJIbHAS BIAKHOCTb, %o

XapaKkTepuCTHKa U3MEPHUTENILHBIX TIPHOOPOB

Howmep KomnuectBo  |Temmepaty |[Ipomomxku |Pesymbrar |OcobGenHoc
o0pasia Jursd |ucciexyemMoro (pa TENBHOCTD |MCIIBITAHUS |TH
UCTIBITAaHMS |BELIECTBA  B|HCIBITAHUSA, |UCIIBITAHUS, UCTIBITAaHUSA
oOpasiie, r|°C 4
(em’)




(mom4epkHHTE: pacueT, KCIep.)
TTOKa3aTeh aquadaThl HICXOJHOH CMECH Y, =
MoKa3aTelb aauadaThl MPOAYKTOB TOPEHUS Y, =

BriBog
damunust oneparopa
HaumenoBanwue mabopatopun

Howmep Pesynbrarsl PesynbraTel pacuera |CpenHee 3HaueHUE B
HIPOTOKOJI HCTIBITAHUS | IKCIIEPUMEHTA CEpUH UCTIBITAHUN
ONpeeNeHNUs HOPMaJIbHOW CKOPOCTH PACIIPOCTPAHEHHUS IIITAMEHU, MAKCUMAaJIbHOTO B CepHH
i - 3
JTaBJICHAS B3pbIBA 1 MAKCUMAJIbHON CKOPOCTH }{apaCTaHI/I}I JIaBJIEHUSI B3pbIBA ra3o- U p10°, [t Mc S+ ASy; e+ As |0+ A%, |e° + Ag°
[1apOBO3YIIHON CMECH Ila
Hata HaumeHnoBanme, coctaB U (pHU3HKO-

VYcioBus B IOMELIEHUN:

Temmeparypa, °C

XIMHYECKHE CBOHCTBA HCCIIEYyEMBIX
BEIIECTB

[lenecoobpa3Ho K MPOTOKONY Mpwiarath rpaguk 3aBHCHMOCTH MaKCHMAIIbHOTO
JIABJICHUSI B3pbIBA M MAaKCUMAJbHOM CKOPOCTH HApacTaHWs JaBJICHHUS OT KOHIIEHTPALUH
HCCIIEyeMOr0 BEIIeCTBA B TOPIOYEH CMECH C yKa3aHHEeM HA4yallbHOTO JABJICHHS U
TEMIIEPATYPbl U 3HAYCHUH ITUX BEJINYUH B KAXKJOM HCIBITAHHH.

arMoc(epHoe naBieHue, klla
OTHOCHUTENbHAS BIAXHOCTb, %

BMECTHMOCTh PEAKITHOHHOTO COCY/Ia, M’
Cnoco0 npuUroToBiIeHHs roprodel cMecH
XapakTepHucTHKa U3MEPUTENBHBIX TIPHOOPOB

damunus onepartopa

HaumenoBanwue maboparopun

ITPOTOKOJI
Konuentpa |Bpewms PaBHOMEpHOCT | DHEprus JmurensHo (OcobenHOC OIIPEEICHIS CKOPOCTH BHITOPAHUS JKHIKOCTEIA.
st TEpMOCTATH |b HarpeBa|UCKPOBOTO |CTh TH
rOPIOYEro B|pOBaHMS, |pPEaKIMOHHOTO |paspsiia,  |HMCKPOBOTO |HCIIBITAHHS Jlata HauMeHOBaHHE, COCTAB M (U3HKO-
b
B peaknuMUH cocyna, K MK paspsana, Mc V¢10BUS B IOMEILEHUU: XHMHYECKHE CBOMCTBA MCCIIELYEMON
OHHOM temreparypa, °C KHUIKOCTH
o
cocyzne, % atMoc¢epHoe nasneHue, kKlla
00. (MM pr. OTHOCHUTEJIbHAS BJIAYXKHOCTh, %0
CT.)
T, |T, |Ts ['pasyupoBOYHbBIH KO3P(HUIMEHT YCTAHOBKH R =
XapakTepUCTHKA U3MEPHUTEIBHBIX IPHOOPOB

OcoOeHHOCTH TIPOBEICHHSI pacdeTa
Tun npumensemoit 9BM

Homep |Hduamerp [Iloxazanust peructpu|MaccoBas |Cpennee Xapakxr
Merox ontumusanyu WCIIBITAH [TOPUIIKH, |pyroliero npubopa, |CKopocTh 3HAYEHUE ep u
HaszBanwne nporpaMmsl 1 (haMmiIHst IpOrpaMMHUCTa ust MM MM BHITOPAHHS | CKOPOCTH PEKIM
TouHOCTH pacueTa (OJUHAPHAS, ABOWHAS) m;, krm ¢! |Bpiropanms  |ropenns

Al At B KF-M'Z ~c'1
Pe3ysnbraThl pacueToB Uit KaXIOW CEpUM HCHBITAHUH O(OPMIISIOT, B BHIE OTAEIHbHON !
TaOInIBL.

XapaKkTepuUCTUKHU CEPUU UCTIBITAHUM:
HauanbpHOE JaBienue p;y10°, [Ta = Hpumeyanne

ucxojHas remneparypa 7, K =
KOHIIEHTPALUsI TOPIOYETO ¢;, % 00. =

OTHOCUTEJIbPHOC MaKCUMAJIBHOE 1aBJICHUE B3phbIBa, He:

damunus onepartopa

HaumenoBanwne maboparopun




IMTPOTOKOJI
onpeaeneHus K03h(UIMeHTa THhIMOOOPa30BaHHUS

Hara HaumenoBanue, COCTaB u
VYcn0BuYs B IOMEIIEHNN: (hM3MKO-XUMHYECKHE  CBOICTBa
Temmneparypa, °C UCCIIElyeMOI0 BEILECTBA WU

aTMocdepHoe nasneHne, Klla
OTHOCHTEJIbHAs BIaXHOCTh, %0

ykazanne HTJ| Ha wMarepuan

Pa3MepI)I 1 BHCIIHUEC NNPU3HAKN UCIBITbIBACMbIX 06pa3u013

Pexum Howmep Macca |Cseromponyckanue, % |Koadduiment
UCTIBITaHUH |00pasna s |obpasia, JBIMOOOpA30BaHU
UCIIBITAaHUHN |KT g Uil KaXIOoro
oOpa3a,
Mo KT

Ha4dyaJIbHOC |KOHCYHOC

IIpumeuanue

BriBog

damunust onepatopa
HaumenoBanwue mabopatopun

IMPOTOKOJI
OTIpEJICTICHNUS] HH/IEKCA PACTIPOCTPAHEHUS TUIAMEHU

Jara HaumenoBanue, coctaB  win
VYcnoBus B NOMEUIEHUU: ykazanne HTJ| nHa wMarepuan
Temmeparypa, °C
aTMocdepHoe naasneHue, klla
OTHOCHUTEIIbHAS BIAXKHOCTB, %o

3HaueHHeE TEIUIOBOTO KO3 (hUIIMEHTa YCTaHOBKH 3 =

TypBI KaXJI0TO
01| |13(4|5(6|7|8 |9 |nbMOBEI obpasia
X ra3oB
IIpumeuanue
BriBog
damumius oneparopa
HaumenoBanwue naboparopun
ITPOTOKOJI

ONPEACIICHU ITOKa3aTeIsI TOKCUYHOCTHU MMPOAYKTOB rOPE€HUS TTOJIMMEPHBIX MaTEPHUATIOB

Jlara HaumenoBanue, coctaB  uiau
VYcnoBus B IOMELIEHUU: ykazanue HTJI Ha wMmatepuan
TeMreparypa, °C
aTtMoc(epHoe naBneHue, Klla
OTHOCHTENBHAS BIAXHOCTB, %0

PaSMepr 1 BHCIIHUE NPU3HAKN UCIBIThIBACMbIX 06pa3u013

Hom |Pa3m |Temnepaty [Bpewms, ¢ Jmuua |Wupekc
ep epsl [pa MPOXO0XKICHUS JIOCTHXE |00ropeB |pacripoc
00pas1 |o0pa |OpIMOBBIX  |(hpOHTOM IIaMEHW i-|HUA Iero TpaHEeHU
a Juii|30a, [ras3os, °C  [ro y4acrtka MaKCHUM |y4acTka |
UCTIBITA | MM aJbHOM |00pa3iia, |IaMeHu
HUH TeMIepa | MM ULt

Temnep |B ITotepst |MaccoB |IIpomon |Ilapamerp
aTypa |pasioxke [Macchl, I'|asi 10l |’KUTENbH | TOKCHYHOCTH
Homep |ucnbiTas [Hus JIETYy4YUX |OCTh HCLSO , |Maccosast
obpasma |us, °C  [(ropeHus BEILECTB | IKCIIO3U 3 JIOJIst
)obpasua , % LUK M KapOoKcHre
, MUH KUBOTH MOTJIOOMHA
BIX, MUH , %
IIpumeuanue
BriBog

damunus oneparopa
HaumenoBanwue naboparopun




IMTPOTOKOJI
OIPCACIICHUA MHHUMAJIBHOM (l)J'IeFMaTI/ISI/IpyIOIJ_Ieﬁ KOHIICHTpalunu (bﬂeFMaTI/ISaTOpa u
MUHUMAJIBHOTI'O B3PBIBOOIIACHOTO COACPIKAHUSA KUCIIOPO/Ja B I'a30- U MMapOBO3AYUIHBIX

CMecsX
Jara HaumenoBanue, coctaB u (pu3HMKO-
YcnoBus B NOMEIICHNH: XMMHUYECKHE CBOHCTBa
Temmepatypa, °C HCCIIEAYEMOT0 BelIecTBa

arMoc(epHoe naBieHue, klla
OTHOCHUTCJIbHasA BJIA)KHOCTbD, %

PacueTHoe 3HaUueHME KOHICHTPpAaIUOHHBIX ITPEICIIOB

Homep [Ocrarounoe |Ilapumansasie  |Konuenrpauusa |Pesyns |Konmentpa

MpoObl |IaBICHUE B|IaBICHUSA KOMITIOHEHTOB  |TaT LIMOHHBIE
BEILECT |PEaKIMOHHO |KOMIIOHEHTOB cMmecH, UCTIBITA |TIPENEIBI
Ba M  cocyle,|cMecu, MM pT.|% 00. HUS Ha |pacmpocTpa
MM PT.CT. CT. HEeHUs
Bene | ¢urer |Bo3x |Bemr |¢ier|Bo3x |Bocuia |ruiaMeHu 1o
CTBO |MaT |yX |ecTB |[MaT |yX |MeHeHH [cmecH, %
u3ar 0 u3ar e 00.
op op
IIpumeuanue
Besoa: ¢4=; 9o, =

damunus oneparopa
HaumenoBanue naboparopun

IIPUJIO)KEHUE 2
Pexomenodyemoe

METO/Ibl PACYETA TEMIIEPATYPBI BCIIBILLIKH XXUJIKOCTEN

1. Metozs! pacyera TeMIepaTyphbl BCIBILKH HHAWBUAYAIBHBIX KUAKOCTEH B 3aKPBITOM
THUTJIE

1.1. TemmepaTypy BCUBIIIKHA >XHUAKOCTEH (ty;) B °C, MMEIOMMX HIDKENEPEUHCICHHBIC
BUIBI CBsi3eit (Tabu. 17), BBIMUCIAIOT 1o (hopmyie

n
thn:aO+al tKI/ll‘I+ z ajlp (33)
=2
re ay — pa3MepHbId KodpPHUIMEHT, paBHBIN MuHyC 73,14°C;
a; — Oe3pa3mepHbIii ko3¢ dunneHT, paBHbIi 0,659;
tm — TEMIIEpATypa KUIIEHHUS HCCIeayeMol xuakocty, °C;
aj — MIUpHIeckue Ko3GUIMEHTHI, PUBEICHHbIE B Ta0. 17;
[; — xonn4ecTBO CcBA3eH BUA [ B MOJIEKYJIE UCCIIEyEMOH JKHIKOCTH.
Cpenusist KBagpaTHyecKast MOTPEITHOCTh pacdeTa (6) mo ¢popmyie (33) cocrasmster 13°C.

Tabmuua 17
Bup csi3u a;, °C Bun cBszu a;, °C
c—C —2,03 C—Cl1 15,11
C = —0,28 C—Br 19,40
Cc=C 1,72 C—Si —4,84
C—H 1,105 Si—H 11,00
Cc—O 2,47 Si—Cl 10,07
C=0 11,66 N—H 5,83
C—N 14,15 O—H 23,90
CS=N 12,13 S—H 5,64
Cc—S 2,09 P—O 3,27
C=S —11,91 P=0 9,64
C—F 3,33

1.2. Jlns HuXKenepeyHCIEeHHBIX KJIACCOB BEIIECTB TeMIleparypy Bemblku B °C
BEIYUCIIAIOT TIO (hopMyIie

thn =a+b tl(l/ll'[! (34)

rae a, b — osvmupuueckue Kod(pQUIMEHTHI, NpUBelNeHHbIe B Tabm. 18 Bmecte co
CPEIHUMH KB3/IPaTHUECKUMH TTOTPEITHOCTSIMU pacyeTa 6.



Ta6muma 18
Knacc BemecTs Koadduumenrs

a, C b 5, C
AnkaHbI —73,22 0,693 1,5
CrnupTsl —41,69 0,652 1,4
ANKWITaHATHHE —21,94 0,533 2,0
KapOoHOBBIE KUCTOTHI —43,57 0,708 2,2
AnxuiheHoBI —38,42 0,623 1,4
Apomaruyeckue —67,83 0,665 3,0

YTJIEBOIOPOIBI
Anbaeruas —74,76 0,813 1,5
Bpomankanbt —49.,56 0,665 2,2
Kertonsr —52,69 0,643 1,9
XJ0opanKaHbl —55,70 0,631 1,7

1.3. Ecnu 1 uccnexyeMoit JKUAKOCTH M3BECTHA 3aBUCHMOCTD JAaBJICHHS HACHIIIEHHOTO
napa OT TeMIIEPaTyphl, TO TEMIEPaTypy BCHBIIKH B °C BBIUUCIISAIOT 10 (HOopMyJIe

A
oy = ———— 273, (35)
Psen D 0 B
rae Ay —KOHCTaHTa, paBHas 280 KHa-CMz-C'l-K;
Decn — TApIUANBHOE IaBIICHWE Iapa HCCIEAYeMON >KHIKOCTH TP TeMIIepaType

BCIbIKH, Klla;

D, — ko3 dument auddysun napa B Bo3ayxe, cM>-c’;

B — crexmomerprueckuii K03(hHUIMEHT KUCIOPOa B PEAKIINU TOPEHUS, ONPEIeIIIeMBIi
o ¢opmyiie

B=m;+m;+0,25(m - myx ) — 0,5mp+ 2,5 m,, (36)

rie me, mg, My, My , Mo , M, — YHCJIO aTOMOB COOTBETCTBEHHO YIJIEPOJa, CEPHI,
BOJIOPO/Ia, TAJIOKA, KKCIopoaa U pocdopa B MOJIEKYIIe )KUAKOCTH.

Cpennsis KBajpaTHYeCcKasl MOTPEIIHOCTh pacueTa mo Gopmyie (35) cocrasmser 13°C.

2. Metonbl pacuera TeMIEpaTypbl BCIBIIIKH CMeCeil TOPIOUNX KUAKOCTEH B 3aKPHITOM
TUTIIE

2.1. Temmneparypy BCHBIIIKH CMECEH TOPIOYHX KUAKOCTEH (toency) B °C BBIYUCIAIOT MO
¢dopmyie
AH

z X; exp ueni uei :| =1, (37)

R(t,.; +273) R(t +273)
/I X;j — MOJIbHAS JI0JIS i-TO KOMIIOHEHTA B KHUIKOU (hase;
AH,; i — MOJBbHAs TEMI0Ta UCHAPEHUS i-T'O KOMIIOHEHTA, KI[;K-MOJIL'I;
tyeni— TEMIIEPATYPa BCIBIIIKH [ -TO KOMIIOHEHTa, °C;
R — yHuUBepcanpHast ra30Bast MOCTOSTHHAS.
3naueHne AHy,; / R MOXeT ObITh BBIYMCIICHO [0 UHTEPIOISALUOHHOM hopMyIie
AHperi / R = —2918,6 + 19,6 (tgum + 273) (38)
1€ tyy — TEMIlepaTypa KUIIEHHs i-ro KoMIoHeHTa, °C.

BCIi BCIL.CM

CpenHsisi KBaipaTHueckasi HOrpenIHocTs pacyera o Gopmye (37) cocrapusier 9° C.
2.2. Ecnu Aj11 KOMITOHEHTOB CMECH M3BECTHA 3aBHCUMOCTH JIaBJICHUS HACBIIICHHOTO IMapa
OT TEMIIEPaTyphI, TO TEMIIEPATYPy BCIBIIIKH CMECH BBIYHCIISIOT 0 hopMyIie

k

Z‘i[xiloai(1642—@1)/(1642—®CMi)]:1, )
rae ai:Bi (®CMi_ ®i)/®CMi®i,

®i:t3cni+ CAiy

C) oMi t BCIL.CM + CAi s

B;, C A, — KOHCTaHTBI ypaBHEHUS AHTyaHa JUIsl i - TO KOMIIOHEHTA.

Cpennsist KBasipaTHyecKasl IOrPenIHOCTh pacyera 1o popmyte (39) cocrasmster 11°C,
2.3. Temmeparypy BCIBIIIKHA OMHAPHBIX CMecel JKHAKOCTEH, MPHUHAICKAIINX OJHOMY
TOMOJIOTHYECKOMY PSAY, BBIYUCIAIOT IO popMyIie

tBCH.CM = t'BCH + A [X + (m'l)(x’)m] (40)

i€ t'pen — TEMIIEpaTypa BCIIBIIIKH JISTKOKHUITAIIET0 KOMIIOHEHTa, °C;

A — romMoJorudeckasl pa3HOCTb 110 TEMIIEpPAaType BCIBIIIKA B PACCMATPUBAEMOM Py,
OC;

X — MaccoBast 0JIs1 BBICOKOKHITSIIETO KOMITOHEHTA B JKUIKOH (hase;

M — Pa3HOCTb MEKY YHMCIIOM YTJIEPOJHBIX aTOMOB KOMIIOHEHTOB CMECH;

X' — KO3 QUIUEHT, YUNTHIBAIOUIMN HETMHEHHBIH XapaKkTep 3aBUCUMOCTH t,., oT X. [Ipu
x2>20,5 x'=2x—1;mpux<0,5 x'=0.

dopmyia (40) npuMeHHMa Ui TOMOJIOTHYECKUX PSZIOB H-CIIUPTOB M CIOKHBIX 3(pUpoB
HOPMaJIBHOTO CTPOCHUSI.

CpenHsist KBagpaTHUecKasl IOTPEITHOCTE pacueTa coctanisiet 2 °C.

3. MeTtoabl pacueTa TeMIEpaTypsl BCIBIIIKA HHIUBUAYAIBHBIX KUIKOCTEH B OTKPBHITOM
THUTJIC

3.1. Temneparypy BCHBIIIKM B OTKPBITOM THUIJIE BBMHCIAIOT 10 Qopmyrne (33),
HCTIOJB3YS BETMIHHBI SMIHPUICCKAX KOAPPUIHEHTOB U3 TadI. 19.

Tabnuma 19
Buj cBsizu a;, °C Bun cBszu a;, °C
c—C 3,63 C—S 14,86
C =C 6,48 Si—H -4,58
Cc=C -4,18 —SiChL 50,49
C—H 0,35 O—H 44,29
C—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




Koa¢pduumeHnTs! uy 1 a; mpu pacyere TeMIIEpaTypbl BCIIBIIIKH B OTKPBHITOM THTJIE PAaBHBI
cootBercTBeHHO MuHYC 73 °C 1 0,409.

Cpennsist KBagpaTuyecKas MorpemnHocTh pacuera cocrtapiser 10 °C.

3.2. Ecnu u1s vicciieyeMoi JKUIKOCTH W3BECTHA 3aBUCHMOCTD JaBJICHUSI HACHIIIEHHOTO
mapa OT TeMIIEpaTypbl, TO TEMIIEPATYPY BCIHBIIIKK B OTKPHITOM THUIJIC BBIYHCISIOT MO
dopmyme (35), rae A =427 xlla-cm*c K.

Cpennsist KBapaTUyecKas MOrpemHocTh pacuera coctapiseT 13°C.

IIPUIIO)KEHUE 3
Pexomenodyemoe

METO/Ibl PACYETA TEMIIEPATYPbI BOCIIJIAMEHEHUS XKUKOCTEMN

1. Temmeparypy BOCIUTAMEHEHHUS (tyoc; ) HHIUBUAYAIBHBIX KHIKOCTEH B °C BBIUUCISIOT
o ¢opmyne (33), rne ap — pa3MmepHblil koddduiment, paBuslii Munyc 47,78 °C; a; —
OespasMepHblil  kKo3(Quument, pasueli 0,882; a— osmmnupuyeckne Kod3(QUIHEHTE,
npuBeaeHHbIE B Tabd. 20.

Ta6numa 20
Bux cBsizu a;, °C Bun ceszu a;, °C
Cc—C 0,027 C=0 —0,826
C =C — 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

CpenHsist KBagpaTHYecKasi IOTPEITHOCTh pacueTa coctaisier 5 °C.

2. Ecnu u3BecTHa 3aBHCHMOCTBH JIaBJIEHUS HACBIIIEHHBIX NMapoB OT TeMIeEpaTypbl, TO
TEeMITepaTypy BOCIUIAaMEHEHUs] MHIMBUAYaJbHBIX KUAKOCTEH, cocrosmux u3 aromo C, H,
O, N, BBIUHCISIOT 110 opMyIIe

tyoon A5 o (41)

pBOCl’IDOB

rae Ay — KoHcTaHTa, paBHas 453 klTa-cm®em K (st pocopopraHHIecKix BeIecTB
Ap=1333 KHa~CM2-CM'1~K);

Psocn — HapOualbHOE AaBJIEHHE I1apa HCCIEIyeMOH >KHIKOCTH IIPH TeMIeparype
BocIutaMeHeHus, klla;

B — crexromerpuueckuii K03 QUIMEHT KUCIOpOa B PEaKUK TOPEHHS, BEIYUCIISIEMBIH
o popmye (36).

CpenHsist KBagpaTHYeCKasl IOTPEITHOCTh pacueTa coctasisier 6 °C.

3. Temneparypy BocIUIaMEHEHHs anu(paTUYECKHX CIIMPTOB M CIOXKHBIX 3(UpOB
BBIYHCIISIIOT IO popMyIie

t. +273
Cogey = ——L — — 273 (42
P Kt +273) (42)

KHIT

rae K — sMmmpudeckuil kosduuuent, pasueii 6-10* mms cmpros u 7-10% s
CJIO’KHBIX (PHPOB.

Cpenusis KBaJpaTHUECKas OTPEIIHOCTh pacdera coctaBiseT 2 °C mist ciuptoB u 4°C —
JUISL CIIOXKHBIX 3(HPOB.

TIPUJIOKEHUE 4
Obsizamenvhoe

METO/IbI PACYETA KOHIEHTPALIMOHHBIX I[MPEJIEJIOB
PACITPOCTPAHEHN A IVIAMEHMU 110 I'A30- U ITAPOBO3IYIIIHBIM CMECAM

Meronsl pacuera NPUMEHHMBI IS HWHAWBUAYAJIBbHBIX OpPraHMYECKHX BEILECTB,
cocrosimux w3 aromoB C, U, O, N, C1 (ae Gonee ogHOTO aToma XJIOpa B MOJIEKYJIE) M UX
cMeceld. B cirydasix, OTOBOPEHHBIX B MII. 2 U 3, B COCTaB CMecel MOTYT BXOAWUTH BOJOPO/,
JIMOKCH]l yIJIeposia, a3oT, BoIsHON map. OTHOcUTeNnbHas CpenHss KBajapaTHuecKas
MOTPEIIHOCTG PAacCUeTHHIX 3HAYeHHH KOHIEHTPAIIMOHHBIX IIPEETOB PaclpOoCTPaHSHHUS
tamMenu He npesbimaet 20 %.

1. Meronasl pacueTa KOHLEHTPALMOHHBIX TPENENIOB PACHPOCTPAHEHUs] IJIAMEHU
WHIUBUAYaIbHBIX BEIIECTB I HadallbHOU Temiiepatypsl 25 °C

1.1. Hmxauit npenen (¢,;) B % 00. BBIYUCISIOT TIO popMyTaM

@, =100/(/ +h;AH"; +ihjmj+ihrmr) (43)
WIH a -

0, =100/ ¥ h,m, (44)
Trae -

h¢— SMIMpHYECKHil TapaMeTp TeIIOTHl 0Opa30BaHMs  BelecTBa, MOMb KK '

AH°; — crarmapTHas TeIUIOTa 0Opa30BaHUS BEIIECTBA B Ta3000pa3HOM COCTOSHHH IIPH
25 °C, KI[;K~M0HL'1;

h;, h,, hy — xosaddunuentsl, xapakrepusyronue Bknaj j-x aromos (C, H, O, N, C1), r u s-
X CTPYKTYPHBIX TPYII, BIUSIONINX Ha HIDKHUN TIPeJIer;

m;, m,, mg — 4YUCJIO aTOMOB j-TO 3J€MEHTa, I' U S-X CTPYKTYPHBIX IPYNI B MOJEKyJe
BEIIIECTBA;

I, p, ¢ — 4YHUCIO XUMHYECKUX 3JIEMEHTOB W THIIOB CTPYKTYPHBIX TPYINI B MOJEKYJIe
BEIIECTBA.

3navenus ko3puLreHTos iy, hy, h,, MpuBeneHsl B TA0M. 21.



Tabmuma 21

h; h, hy

he hyy ho hy hes hee |09 [mombacilx
c—C

9,134 [2,612 [-0522 [-0,494 |-357 [7.88 [6,50  [0,0246

3HaueHus1 K0A(GPULIUEHTOB /i, MpUBe/IeHBI B Ta0I. 22.

Tabmauma 22
Bun CTPYKTYPHOI | /1, Bun crpykrypHoii| A
TPYIIIBI TPYTIIBI
c—C 3,75 C—Cl 0,71
Cc=C 11,10 O—H 0,52
C—H 4,47 N—H 1,90
c—O 0,90 N—N 13,84
C=0 3,12 C=C 31,05
C—N (TpexBaneHTHBIN) (2,27 Z 44,13

.

1.2. Bepxuuii mpenen pacmnpoctpaHeHus IwiameHu (@, ) B % 00. BBIYHCISIIOT B
3aBHCHMOCTH OT BEIIMYMHBI CTEXHOMETpHUecKkoro kodddummenta kucimopoma (B) mo
dbopmynam:

! q

¢, =100/(X h;m;+3 q;) mpuf<8 (45)
j='1 s=1

¢, =100/(0,768B + 6,554) mpu 3 > 8 (46)

rae h;, g— Ko3(pOUIHMEHTH, YIUTHIBAIONINE XHMIYECKOE CTPOSHIE BEIIECTBA;

mj — YUCIIO CBA3EH ;-T'O DIIEMEHTA,

mc, My , Mg, Mo — YHCIO aTOMOB COOTBETCTBEHHO YIJIEPOAa, BOJOPOAA, XJIOpa H
KHCJIOPOJIa B MOJIEKYJIE BEIIECTBA.

3HaveHns ko3dduuuenTos h; u g, npuBeaeHs! B Tabn. 23 u 24.

Tabmmma 23
Bun ctpykrypHoit h; Bun ctpykrypHoit h;

TPYIIIBI TPYTIIIEI
c—C —0,84 C=0 1,31

C =C 0,89 C—N —1,17
Cc=C 0,24 C=N 2,07
Cc=C 1,93 C—Cl1 0,71
C—H 1,39 N—H 0,69
Cc—O —1,40 O—H 1,25

Tabnuma 24

Bua cTpyKTYypHO# Trpynisl Js

O —1,47
—C/

\H

LUK HeapOMaTHIEeCKUI 9/m,

L
L 1,11

N/
(o}

2. Merton pacdera KOHIICHTPALMOHHBIX MPEENIOB PACIPOCTPAHEHUS IUIAMEHH IS
cMecel TOproYMX BElIeCTB NMPU HaualnbHOU Temmepatrype 25 °C

Meton mpemHa3zHaueH IS BEUIECTB, HE BCTYMAIOMIMX MEXAY COOOH B XUMHYECKYIO
pPEaKIuio MpH HAaYaJbHOM TeMIiepaType. B 9HCIO KOMIIOHEHTOB CMECH MOXKET BXOAMTH
MOJIEKYJISIPHBIH BOJIOPOJ], O0ObEMHAsi KOHLIEHTPALMsI KOTOPOTrO HE J0JKHA MpeBbIlaTh 75 %
OT CYMMBI TOPIOUUX KOMIIOHEHTOB cMecH. HeroproounMu KOMIOHEHTAMU CMECHU SBISIOTCS
IUOKCH] YTJIEPOAa, a30T W BOJSHOH map. B YHCIO KOMIIOHEHTOB CMECH HE BXOIWT
KHCIIOPOZ.

Hwxanit (¢, (BepxHmiA () Tpeaen pacnpOCTPaHEHUsS IUIAMEHH ISl CMECH TOPIOYHX
BEIIECTB B % 00. BBIYUCISIOT IO hopMyIie

PPy = 20,/ 2 (P / By (47)
k=1 k=1

r7ie @y — KOHICHTpANus k-20 TOPIOYETO KOMIIOHEHTa cMecH, % 00.;

Ok — HIDKHUN WIKM BEPXHUN Tpezen A OMHapHON cMecH k-20 TOPIOYero KOMIIOHEHTa ¢
BO3IyX0M, % 00.;

1 — YHCJIO0 TOPIOYMX KOMIIOHEHTOB CMECH.

Ecmu mpenen (@.x) Kakoro-mmb0 KOMIOHEHTa CMECH HEH3BECTEH, €ro BBIUHCIIIOT, KaK
yKa3zaHo BL. 1.

3. Meroabl pacueTa NpeneNOB PACHpPOCTPAaHEHHs IUIAMEHH Uil CMecedl TIOpIoYHX
BEIIECTB C HETOPIOYNMH TIPH BEHIITYCKE UX B BO3AYX JUISI HAYaIbHOI TemnepaTypsl 25 °C

JlanHBIE METOXBI pacueTa MPUMEHSIOTCS B TOM CiIydae, €ciii KOMIIOHEHTHI CMECH He
BCTYHAIOT MeXJy co0OH B XHMHYECKYI0 pEakUHUI0O TpH Ha4yajJbHOW TeMIeparype,
HETOPIOYMMH KOMITOHEHTAMH CMECH SIBJISIFOTCSI TMOKCHJI YTIIepojia, a30T M BOJASHOH map. B
YHCIIO0 TOPIOYMX KOMIIOHEHTOB CMECH MOXET BXOIUTHh MOJICKYISAPHBIN BOIOPOI, 0OObEeMHas
KOHLIEHTPALUsI KOTOPOTO HE AOJDKHA MpeBbmaTh 75 %. B 4nMcin0 KOMIIOHEHTOB CMeCH HE
BXOJHMT KHCIOPOJI.

3.1. HmwKHU KOHIEHTPAIIMOHHBIHN MpeneN paclpoCTpaHeHUs TUIaMEHH U CMECH () B
% 00. BEIYUCIISIOT 0 hopMyIie

¢y = 100/(1 + vy) , (48)

TOE V, — YHCIO MOJEH BO3IyXa, NpUXOofsmeecs Ha | MOJIb HCXOJHOH CMecH,
OTIPEENSIOT MO (hopMyJie



n n m
v, = kZl@k / Pk —0,01(1(21@1( +Zl<ijj), (49)
- - i

IlIe Qy— HIDKHUN Ipefies paclpoCTPaHEHHs IUIAMEHH k-20 TOPIOYEro KOMIIOHEHTa, %
00.;

(j — KOHIIEHTPAIIUS j-IO HETOPIOYETO KOMIIOHEHTa, % 00.;

Cj — ko3 unyeHT j-ro HeroproYero KOMIOHEHTa;

M — YUCII0 HETOPIOYMX KOMIIOHEHTOB CMECH.

3nagyenns ko3 Punmenta Cj npuBeneHs! B Tadmd. 25.

Tabnuma 25
Heroprounii KOMOOHEHT cMecH Cj
A3zor 0,988
Bogssoii nap 1,247
Juokcnn yriaepona 1,590

3.2. BepxHuii mpenen pacrpoCcTpaHeHUs TUTaMEHH [T cMecH ((g) B % 00. BEIYUCIISIOT IO
bopmymne

m (p
j
—(Z(Pk +Z(PJ /(Z +2—0) (50)
k=1Ppk  j=1 Py
IIe (g — BEPXHUI MpeAen PacHpOCTpaHEHHs IUIAMEHHU Ui OWHAPHOW cMecH k-2o
TOpIOYEro KOMIIOHEHTa ¢ BO3AyXoM, % 00.;
(¢’% — BEPXHHMH YCIOBHBIA TNpeneN pPaclpOCTPaHEHUs IJIaMEHH j-TO HEroprodero
KOMITOHEHTA, BBIYUCISIEMBIH JUTS KQXKJ0r0 HErOpIYero KOMIIOHEHTa 110 popMmyJie
¢
0}y = . b (51)
k
(- Z /Z —)(1-K,)
k=1Ppx k=1 Pux

TIe Oy — MUHEMaNbHas (erMaTH3UPYOmas KOHIEHTPAHsl HETOPIOYero KOMIIOHEHTa,
% 00.;

K — xoadduiuenT drerMaTusaiym.

MuHuMaNbHY0  (IErMaTH3UPYIONIYI0 KOHLEHTPAluio ((g) KaXXI0ro HEroprYero
KOMITOHEHTa B % 00. BRIYHCIAIOT 110 hopmyrie

!
hiAHg +hy + Zlhgmj
J:

¢y =100 (52)

/
hy —1+ Z h'm;
j=l1
rae h'y — xo>duiumeHT TennaoTel 00pa30BaHMA CMECH TOPIOYMX KOMIIOHEHTOB B
ra3000pa3HOM COCTOSIHHH, MOJb KJ[K ' ;
h'y , h''4— cBOGOHBIE YTIEHEI;

’ n
h';, h"'; — ko3 dHULIHEHTH aTOMOB M CTPYKTYPHBIX TPYII IOPIOYMX KOMIIOHEHTOB (HX
3HAYEHMs IPUBEJICHBI B Ta0I. 26);
m; — 9UCIIO AaTOMOB j-20 BUJIA B CMECH TOPIOYUX KOMIIOHEHTOB.

Tabnuna 26
Koaddunments 3HaueHne K03 PUIMEeHTa IPU pa30aBIEHUN CMECH
h';, h''j a30TOM BOJISIHBIM TTApOM TUOKCHUIIOM
BOJIOpOJIa
h's 0,865-107 0,802-107 0,736:107
h'g 1,256 0,780 0,584
h'c 2,528 1,651 1,292
h'y 0,759 0,527 0,427
ho 0,197 0,416 0,570
h'y —a0,151 —0,147 —0,133
h'c_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'y 0 0 0
h" c=c 0 0 0

JUts cMecH TOPIOYMX KOMIOHeHTOB Bemuunubl AHO: B kJ[k-Momb™” M m; BEIMHCISIOT 1O
¢dopmynam

n n
AH} = (2 AHR0)/ 2.0y, (53)
k=1 k=1
n n
mj=(2mjktpk)/Z<Pk , (54)
k=1 k=1
rne AH°y — crangapTHas TeruioTa o0pa3oBaHHsA K-ro Troproyero KOMIIOHEHTa B

ra30006pa3HOM COCTOSHIH, KJk-MOMb

m;; — YKCIIO j-X aTOMOB B MOJIEKyJe k-ro roprodero kommnoHeHTa. Ecinu cpenu roprounx
KOMIIOHEHTOB CMECH OTCYTCTBYIOT MOJEKYJSIPHBIA BOXOPOJA, MOHOOKCHJ Yriepoja M
YKCYCHasi KUCIIOTa, TO 3HaueHue koddduimenta duermarusanuu Ko Oepyr u3 tabdn. 27. B
npotuBHOM ciydae K¢, Beraucistor no ¢popmyne (55) ¢ nucrnonp3oBaHreM JaHHbIX Tad. 27

P
K¢ = Z(Pk Z (55
k=1 K gk

rie Kgx — xoadduument ¢nermatuzanuu k-co TOPIOYETO KOMIIOHEHTA JaHHBIM

(rermaTH3aTOpPOM.



Ta6muma 27
®drnermaTuzarop K, pu puermaruzanmu
OpPTaHUYIECKHUX MOJIEKYJISIPHOTO  |[MOHOOKCHIA
BEIIIECTB BOZOPOAA yraepona
Aot 0,100 0,003 0,020
Juokcun yriaepona 0,190 0,018 0,096
BopasHoii nmap 0,160 0,003 —

4. Merox pacdera TMpeAeNiOB PACHPOCTPAHCHHUS IUIAMEHH [PU  MOBBIIICHHBIX
TeMIepaTypax
IIpu Temmeparypax (¢) B muamazoHe ot 25 mo 150 °C mwxHU#l (Qy ) ¥ BEpXHUHA )
TIPEAENbl PaCIpOCTPAHEHUS IUIAMEHU B % 00. BBIYHUCIIAIOT 10 (hOpMyIIam:
t—25

= 1-—=; 56
Pyt (PHZS( 1250) ( )
t—25

= 1+—). 57
Pt (-PBZS( 800 ) ( )

IIPUJIO)KEHUE 5
Pexomenodyemoe

KOHCTPYKLIMA PACIIBUIMTEJIA JUCIIEPCHBIX BEIIECTB I1PH
OITPEAEJIEHNH ITOKA3ATEJIEN B3PBIBA ITbIUVIEBO3AYIIHBIX CMECEU

Pacnsuinrens cocrout u3 koHyca 1 u gopkameps! (dept. 22). KoHye ¢ yriom pactBopa
30° OIHOBPEMEHHO CIYXHT BEPXHEHW KPBIIIKOW PEaKIHOHHOTO cocyna aumaMeTpoM (105+5)
mMm. Dopkamepa COCTOMT M3 KOpiyca 4 M JIOHBIIIKA 5, 00pa3ylolux BHYTPEHHIOW chepy
muamerpoM (40 £1) mm. OOpaseny uccienyeMoro BELIeCTBa, IMOMEIICHHbBIH Ha JOHBIIIKO
(opkaMepbl, B3BHXpUBAETCSI TPH KPAaTKOBPEMEHHOW I0Jlaue C)KAaTOro BO3AyXa M yepe3
maTpyOOK 3, COeNMHEHHBI ¢ KOHYCOM pAaCHBUINTENS HAaKUIHON TalKoil 2, yBIleKaeTcs B
PEaKLMOHHBIN COCYA.

«  Bo3dyx

o

7
L

I

h=7=150+5,0
1 — xoHyc; 2 — raiika HakuHas; 3 — narpy0ok; 4 — opkamepsl;
5 — JOHBIIIKO
UYeprt. 22



IIPUIJIO)KEHUE 6
Pexomenodyemoe

METO/Ibl PACYHETA TEMIIEPATYPHBIX IIPEJIEJIOB PACIIPOCTPAHEHUA
IINIAMEHHA

1. Pacuer TemmepaTypHBIX NpEACIOB PACIPOCTPAHCHUS IUIAMEHH WHIMBHIYaTbHBIX
JKUJIKOCTEHN

1.1. Ecnu n3BecTHa 3aBHUCHMOCTH JABJICHHS HACBHIIICHHOTO Iapa OT TEMIIEPaTyphl, TO
3HAYCHUE HIDKHETO MM BEPXHETO TEMIICPaTyPHOro Mpejieiia pacinpoCTpaHeHHs IIaMeHu (1)
B °C BBIYHCISIIOT TI0 COOTBETCTBYIOIIEMY 3HAUCHHIO KOHIICHTPAIIMOHHOTO Ipejeria
pacrpocTpaHeHHs IIaMeHH (@, ) o Gopmyire

t, = 5 —C, (58)
A=Ig(@,po-0,01)

rae A, B, C4 — KOHCTaHTHI ypaBHEHUS AHTyaHa;

po — armocdepHoe nasieHue, Klla.

3HaueHHe @, MOXKET ObITh PACCYMTAHO IO METOJaM, MPHUBEICHHBIM B IPHIOKEHUH 4.
[orperHocTh pacueTa o hopmyse (58) onpenensercs MOrPeIHOCTHIO pacyeTa @y

1.2. Eciu Hen3BecTHA 3aBHCHUMOCTD JIABJICHHS HACBIIICHHOTO Mapa OT TEeMIEPaTyphl, TO
Juist BeulecTB, cocrosimx u3 aromoB C, H, O, N 3HaueHuWe HIKHErO WIM BEPXHETO
TEMIIEPaTyPHOTO MpeieNna (t,) BBIYUCISIOT Mo GopMyJie

n
ta = a0 T Attan + 22/
j=2
rre ap — pasMepHblii koaddunuent, paBHblii MuHyc 62,46°C aisl HIDKHETO M MHHYC
41,43°C s BepXHETo MPeeIioB;
a; — Oe3pasmepubiii K03 duirent, pasubii 0,655 mist HwkHero u 0,723 11 BEpXHEro
HpeIeNioB;
a; — SMIMpuyYecKre Kod3QGUIMEHThI, XapaKTePU3YIOLINE BKIAJ j-X CTPYKTYPHBIX IPYIIII,
TIPUBEICHHI B Ta0I. 28.

Tabnuma 28
Bupn a;, °C Bun aj, °C
CTPYKTYPHOH ta ts CTPYKTYPHOH ty ts
TPYTIIBI TPYTIIBI
c—C —0,909 —1,158 C—N —2,14 0,096
Cc=C —2,66 —4.,64 N—H 6,53 6,152
C—H —0,009 0,570 O—H 19,75 17,80
c—O0 0,110 1,267 VAN — 4,40 —4,60
N_ 7
C=0 5,57 5,86

CpenHee KBaipaTHIecKoe OTKIOHEHHE pacueTa 1mo Gopmyire (59) cocrasmser 9 °C.
1.3. Ecnu Heu3BecTHA TeMIepaTypa KUIICHUS UCCISIyeMOro BEIIeCTBa P HOPMAIbLHOM

aTMOC(pepHOM  JaBJIEHUM, TO  3HAYCHHE  HIDKHETO  TEMIIEPATypHOTo  Mpezaena
pacrpocTpaHeHus IIaMeHH (%,) BBIYUCIISIOT 1o (hopmyJie

tH = locn - C. (60)

T2I€ tyen — IKCIEPUMEHTAILHOE 3HAYEHHE TEMIIEpaTyphl BCIbIKH, °C;

C — xoHcTaHTa, paBHas 2 °C, eciu AJi pacyeTa UCIOJb3YIOT 3HAYEHUE ty.; B 3aKPHITOM
TUIIIe, ¥ paBHas 8 °C, eciu ISt pacueTa UCTIONb3YIOT 3HAYEHHE t,.; B OTKPBITOM THUIJIE.

Cpennsis KBagpaTHyecKasl MOTPENTHOCTH pacdeTa mo hopmyne (60) e npesrimaer 12°C.

2. Pacuer TemmepaTypHbIX MpEAENOB pACIpPOCTPaHEHMs IUIAMEHH MJIsI CMeced
YKHUJIKOCTEH, MPEICTABIIIONINX COO0H pacTBOPHI

2.1. Ecam u3BecTHa 3aBHCHMOCTD JaBJICHHS HACBIIIEHHOTO Iapa OT TeMIeparypsl JUls
Ka)XJI0TO U3 KOMIIOHEHTOB CMECH, TO TEMIIEPaTYPHBIH IIPEAET PacIpOCTPaHEHHS IIIAMEHU

IUtst cMeCH (ty¢,) °C BBIYMCISIOT 1O (OpMyJie

k
Syix;10%i =1, (61)
i=1
rie k — Ynciio KOMIIOHEHTOB CMECH;
Y¥; — K03 (HUIHUEHT aKTUBHOCTH i-TO KOMIIOHEHTA;
X{ — MOJIbHBIE JIOJIH 1-T0 KOMIIOHEHTA B JKUIKOH (hase;

B,(®,, —9,;)
1 cM i/, _ . _
Qg =———; ®CM =thew T CAl > ®i =tit CAI s
®CM®1
B;, C A, — KOHCTaHTbI yPaBHEHHsl AHTyaHa [UIs t; - TO KOMIIOHCHTA,
t;i — TEMIIEpaTypHBIH Ipelesl paclpoCTpaHeHWsl IUIaMeHH i-ro KomnoHeHTa, °C.

CpenHsis KBajgpaTudeckas MOTPEIIHOCTb pacdera cocraBmger 10 °C  gms  HUKHEro
TeMIepaTypHOTO mpenena u He npesbimaet 20 °C 11 BepXHETo mpezena.

2.2. Ecnu Hen3BeCTHA 3aBUCHMOCTb JIaBJICHHSI HACBILIEHHOTO 1apa OT TEMIEPATyphl XOTs
OBl [JIs1 OTHOrO KOMIIOHEHTa CMECH, TO HKHUI TeMIepaTypHbIi TpeJiesl pacipocTpaHeHUs
TUTAMEHH JUISl CMECH (% ¢y, ) B °C BBIYHCIISIOT 110 (hopMmyJie

= _ AH ucni =1 , (62)
(ty +273) R(t,o +273)

riie AH,,epi— MOJIbHAS TEIUIOTA HCHAPEHHS i-T0 KOMIIOHEHTa, K- MOJIb';

t,; — HIDKHAWA TeMITepaTypHBIH IpeIeN paclpoCcTpaHeHHS TUIAMEHH i-TO KOMITOHEeHTa, °C.

3nauenne AH,q,/R MOKET OBITh ONPEIENICHO 0 MHTEPIOJSIIIMOHHOM popmyiie (38).

Cpennsist KBaipaTHyecKasl HOrPeNIHOCTh pacyera 1o (opmye (62) cocrasiser 10 °C.

3. PacueT HIWKHEro TemIiepaTypHOTO IpeAeia paclpoCTPaHEHUS IUIAMEHH Ul cMecei
TOPIOYHX U HETOPIOYMX KHUIKOCTEH

Ecnn cmech xuakocTel mpeacTaBisieT co0Oil pacTBOp, TO, HMCIOJB3Ys W3BECTHYIO
3aBUCHMOCTH JIaBJICHHSI HACBIIICHHBIX IIAPOB OT TEMIIEPATypbl Ul KaXXJOro HEroprodyero
KOMITOHEHTa, MOXXHO pPACCUMTaTh HWKHUM TEMIIEpaTypHBIH Ipeen pacrlpoCTPaHCHUS
wtameHn g cmecH (T, ) B Tpaxycax KensBuna mo hopmyne

ucni

k
2. X; exp
i=1



i x. exp| AH (L __ ) |-
i=1 1 P e T Hi T H.CM
(63)

1 1
—Zx exp| AH i (- )|=1,
i=1 THj TH.CM

IJIE X; X; — MOJIbHBIE JIOJIM i-rO TOPIOYEro M j-r0 HErOPHOYEro KOMIOHEHTOB B KUJIKOH
¢asze;

AH AH .. — MOJbHas TEIUIOTa WCHAPEHHS i-TO TOPIOYETO U j-TO HETOPIOYEero

wcri > ucrj
KOMIIOHEHTA, KI[;K'Monb'l;

T,;, — HIKHWA TEMIIEpaTypHBIH IpeaeNl paclpOCTPAHEHHs IUTAMEHH i-TO TOPIOYEro
KOMIIOHEHTa, K;

T,; — YCIOBHBIH HIKHMH TEMIIEPATypHBIH Hpenen PacHpoCTPaHEHHs IIAMEHH j-TO
HETrOPIOYETo KOMIIOHCHTA BBIYUCIISIOT 110 PopMyJie
B

Ty="—"—"T""—"=
A=Ig[p, /(y=1)]
rne 4, B, C4— KOHCTaHThl ypaBHEHUsI AHTyaHa sl JAHHOTO HErOPIOYero KOMIIOHEHTa;
o — aTMocdepHoe naBieHue, klla;
V — mapamMeTp, XapakTepU3yIuil (IerMaTu3upyroliee Wik HITHOUPYIOIIee BIUSHUE
HEroproYero KOMIIOHEHTa B MapoBoW (asze. 3HaUCHHUA V Ui HauOoJee pacipoCTPaHEHHBIX
HETOPIOYMX KOMITOHEHTOB MIPUBEACHEI B Ta0. 29.

—C, +273, (64)

Tabnuma 29
HaunmeHoBaHue BelecTBa v
Bona 1,23
Terpaxnopmeran 4,80
1, 1, 2-TpudropTpuximopatan 5,60
1, 2-JIlubpomreTpadTopaTan 21,30

CpenHsis KBagpaTHUuecKas IOrPeIHOCTb pacueTa cocrasiser 10 °C.

IIPUJIO)KEHUE 7
Pexomenodyemoe

METOJIbl  DKCIIEPUMEHTAJIBHOT'O  OIIPEJEJIEHWS  HOPMAJIbHOM
CKOPOCTHU PACIIPOCTPAHEHUNA IINIAMEHU B T'A30- U ITAPOBO3/IVIIIHBIX
CMECAX

1. Merox onTumMmu3auuu, NPUMEHSEMBIA Al ONPENENICHUS HOPMAJIbHOM CKOPOCTH B
IIMPOKOM JHAna30He AaBJICHUN U TeMIepaTyp

1.1. Annaparypa

CxeMa yCTaHOBKH JJIsl ONPENIEICHHUsI HOPMaJIbHOW CKOPOCTH PaclpOCTPAHEHUS IIaMEHU

TIpUBECHA Ha 4epT. 23.
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1 - peakIMOHHBIN COCY[; 2 — ANEKTPOIBI 3AXKUTAHUS; 3 — TEPMOCTAT; 4 — JTHHHS
MOJIaYM TOPIOYEro; 5 — JIMHUS 110/1a41 OKUCIIUTENS; 6 — JIMHUS NoAa4u ¢uiermMarusaropa; 7
— U3MEPUTEIIb AABIECHHUS; § — KJanaHbl; 9 — PTYTHBIIA MaHOMETp; /() — BaKyyMHBIH Hacoc;
11 — ra3oBblil cMecuTenb; /2 — yCUIMTENN TUPUCTOPHBIE; /3 — PEryJISATOPbI
TeMIepaTypsl; /4 — 31eKTpoHarpeBatend; /5, 24 — TepMO3JIEKTPHUIECKUE
npeoOpa3oBateny; /6 — NaTYKK JaBieHus; 17 — perucTpaTop AMHAMUYECKOTO JIaBJICHHUS;
18 — nynsT ynpasnenust; /9 — 3axurarouiee ycTpoicTso; 20 — ycunurens; 21 —
CMOTPOBBIE OKHA; 22 — CKOPOCTHAasi KHHOKaMepa; 23 — U3MEPUTEIb TEMIIEPATyPhI
Yepr. 23
1.1.1. PeakumoHHsIi cepuueckuii cocy 1 BMECTHMOCTBI0 10 aM°, nmeromuii cMOTpoBoe
OKHO JJsl PErucTpalMy IpoLecca pacHpoCTpaHEHUs IUIaMeHU. PeakIMOHHBIA cocyn



CHa0X€H JAaTYMKOM [aBJICHUS M COCIOMHEH uYepe3 KIamaHbl ¢ MaHOMETPOM, BAaKyyMHBIM
HACOCOM, CHUCTEMOM Mojadud W cOpoca ra3oB ¥ mapoB. B meHTpe chepuueckoil mojaocTu
cocyna cOPMHPOBAH pPa3psIHBIA MPOMEKYTOK. [ MOBBINICHUS TOYHOCTH PETHUCTPAITUH
JABJICHUS HA HAYaJbHON CTAJHMU PA3BHUTHS MPOIECCa PEKOMEHIYETCs HCIIOIB30BATh BTOPOM
JATYUK JTaBJICHUS.

[Mpumeyanue. JlomyckaeTcs UPUMEHSTh CQEPHUYECKUE  PEAKLHMOHHBIE  COCYIbI
BMECTHMOCTBIO OT 3 710 25 1M".

1.1.2. Cmecurenb Ta30BBI UIS MPUTOTOBICHUS TOMOTEHHOW Ta30MapOBON CMECH MpH
MTOBBIIIIEHHOM JaBJICHWH TI03BOJIIET TPOBOIHUTH MOAPSAJ HECKOJIBKO SKCIEPUMEHTOB B
PEaKIOHHOM COCY/IC CO CMEChIO 3aJIaHHON KOHIICHTPAI[HH.

1.1.3. [Jatunk naBieHUs TOJDKEH O0ECIeYMBATh PETUCTPAIMIO OBICTPOU3MEHSIOIETOCS
JaBJICHUS B 9acTOTHOM amamna3one ot 0 mo 1500 I'm u umeTh BepXHU Tpeaen u3MepeHns He
MeHee 4eM B 10 pa3 Goplie HagaTbHOTO AaBJICHUS B COCY/IE.

[Mpumeuanue. [Ipu HEOOXOOUMOCTH CHCTEMY H3MEPEHHS MaBICHHS TApUPYIOT JIHOO
mojiaveld BO3ayXa B PEaKIMOHHBIA COCY]I, JIM0O Ha CIEIHATbHO TPEIHA3HAYEHHOM JJIS ATOTO
mpecce.

1.1.4. B xadecTBe HCTOYHHKA 3aKUTAHHS HCIOIB3YIOT MIEKTPHUECKYIO UCKPY C SHEPTHEn
He 6onee 0,1 [ u nyurensHOCTBIO He Oosiee 3 Mc. PaccrosHue Mexy KOHYycOOOpa3HbIMU
KOHIIAMH JIIEKTPOAOB He Oojee 2,5 MM. JluameTp 31IeKTpoIoB He Ooee 3 MM.

1.1.5. Tepmomkad, obecreunBarOmUii HArpeB PEaKIMOHHOTO COCYJa, HCIIAPHUTENS H
CBS3BIBAIOINMX WX ITHEBMOJHHUN IO HEOOXOAMMOI TeMIlepaTypsl C paBHOMEPHOCTHIO HE
MmeHee 5 %.

1.1.6. Peructparop qMHAMHUYECKOTO ABJICHUS JOJDKCH 00ECTICYNBATh HENPEPHIBHYIO MK
JTUCKPETHYIO 3alMCh U3MEHEHHUS BO BPEMEHH JIaBJICHUS BHYTPH COCYAA B MPOLECCE TOPCHHUS.
3a Havajo oTCYeTa BpEMEHH IIPUHUMAIOT MOMEHT CpabaThIBaHUS HCTOYHHKA 3a)KUTaHUS.

1.1.7. MaHoMeTpbl Al U3MEPEHUS CTATHYECKOTO NaBIEHUS B COCYJE, MHEBMOJIMUHUSAX,
HCIIapUTENIe U Ta30BOM CMECHTEIIC C MOTPEIIHOCThI0 M3MepeHus He Ooiee 0,133 klla mpu
nmasieann 10 100 kI1a u ve 6omee 0,25 % — npu naBiaennu 6onee 100 xI1a.

1.1.8. BakyyMmHBIIi Hacoc, OOECIEUMBAIOIINI OCTATOYHOE MABJICHHE B PEAKIMOHHOM
cocyne He 6onee 0,266 klla.

1.1.9. Kianauel ¥ NHEBMOJMHUM, BBIACPKUBAIOIIME JaBJIIEHUE B3pblBA U
o0ecrieunBaroIne BO3MOKHOCTD BAKyYMHPOBAHHS COCY/Ia.

1.1.10. ITyneT ynpaBieHus, oOeCleUnBaONINA CHHXPOHU3AIMIO MOMEHTA 3a)KUT'aHUS
CMECH C perucTpaipedl mporecca paclpoCTPaHCHHs IUIAMEHH C IOMOIIBIO CKOPOCTHOM
KHHOKaMEpBHI.

1.2. [IpoBeneHNE UCTIBITAHUHA

1.2.1. PeaknmoHHBIH COCyZI MpPOBEPSIOT Ha TE€PMETUYHOCTh. | epMETHYHOCTH cOCyna
JOJDKHA OBITh TAKOW, YTOOBI MPH OCTATOYHOM JaBicHurd He Oonee 1 klla u3MeHeHue
nasienus 3a 10 mun He npessicuiio 0,133 kIla.

1.2.2. TlpuroTaBIMBalOT B pEAKIMOHHOM COCyA€ TOpIOYylo cMech. /[l dero
BaKyyMHPYIOT COCYZ IO OCTaTO4YHOTO naBieHus He Oomee 0,266 xlla, 3arem moouepemHo
IMoJar0T B HETO KOMIIOHECHTBI CMECHU IO MapUHaJlbHBIM AAaBJICHUAM WJIM Ta30BYIO0 CMEChb U3
CMECHTEIIA, TJC OHA MPEIBAPUTEIHHO MOIBEPraeTCsi KOHBEKTUBHOMY ITEPEMEIIHBAHUIO.

1.2.3 Tlpm HEOOXOIMMOCTH COCYyI W WCIIAPUTENb HATPEBAlOT [0 TEMIIEPaTypHl
WCHBITAHUM, IS Yero HCIOJIb3YyIOT TepMolikad ¥ YCTpOWCTBa aBTOMATHYECKOIO
peryiupoBaHus TeMneparypsl. [JJonyckaercs HarpeBaTh UCXOJHYIO CMECh J10 TEMIIEpaTyphl,

HE IMpeBbIIIatoIIei 55 % OT TeMIepaTypbl CAMOBOCTIIIAMEHEHHS.

B peaknuoHHOM cocyze co3aatoT TpedyemMoe Uil HCIIBITAHUH JaBJIeHHe TopIoveii cMecH.

1.2.4. 3akpbIBalOT BCe KJIANaHbl YCTAaHOBKM M C ITyJbTa YIPaBICHUS HWHULIUUPYIOT
3aKHIaHHEe CMeCH B cocyne. MOMEHT cpabaThlBaHHMs 3a)KHTAIOIIET0 YCTpoiicTBa M
N3MEHEHHE JABICHUS B COCYJIE 3alMCBIBAIOTCS PETHCTPATOPOM IUHAMHUYECKOTO JABJICHHUS.
ITpn HEOOXOIUMOCTH HCIHONB3YIOT CKOPOCTHYIO KMHOKaMmepy IS PErMCTpalluu Ipolecca
pacrpocTpaHeHus IJIaMeHH.

1.2.5. WcnplTanue mpu 3aJaHHBIX 3HAYCHUSAX HAYAIBHOTO IABJIICHUS, TEMIIEPATYPHl U
KOHLIEHTPALIMK CMECH MTOBTOPSIFOT HE MEHEE TPEX Pas.

Ka)Kuy}o OKCIICPUMECHTAJIbHYIO 3aBUCUMOCTb H3MCHCHHUA aBJICHUSA BO BPCMCHHU
00pabaThIBAIOT B COOTBETCTBHH C II. 1.3.

1.2.6. Tlocne kaXIOTo WCIBITAHUS PEAKIHOHHBIA COCYIl BaKYyMHPYIOT W IPOIYBAOT
BO3/1yXOM HE MeHee Tpex pa3. [Ipu Hammuny KoHAEHcaTa cocy ]l IPOMBIBAIOT.

1.277. C mnenpio ompeneneHuss MaKCUMaJIBHOTO 3HA4YEHUS HOPMAJIbHON CKOPOCTH
pacrpocTpaHeHusl IUIAMEHH JUIS MCCIIEIyeMOro BEIIECTBa MpPU 33JaHHBIX 3HAUYCHMAX
HAyYaJIbHOTO JABJICHHUS M TEMIEpaTypbl IIPOBOAST HCHBITAHUS CO CMECSMH Pa3IMIHOTO
COCTaBa, OJIN3KOTO K CTEXHOMETPHYECKOMY.

1.2.8. JIna ompeneneHus: 3Ha4eHUH HOPMANbHOM CKOPOCTH paclpOCTpaHEHHs IUIaMEHH
[0 CMECH 3aJJaHHOTO COCTaBa B IIMPOKOM JIMara3oHe JABJICHUH W TEMIIEpaTyp MPOBOIST
CepHUH UCTIBITaHNH, OTIINYAIOIINECS HadJaJIbHBIM AaBICHHEM H/WIIN TEMIIEpaTypoil.

1.3. Ouenka pe3ybTaToB

1.3.1. PacueTHy!0 3aBHCHMOCTh W3MEHEHMS JABJIECHUS B COCYAE BO BPEMEHHU MOJIy4aroT
HHTErpupoBaHKeM JrddepeHInaIbHOro ypaBHEHUsI MaTEMaTHYeCKONH MOJIEINH TIpoliecca

1 1

I+— —
dn 3n "(l-n,n ™)*’G g
dt 1 u (65)
a(re _M.nu)
Tu
B KOTOPOM
1 1 1
e +L’_1(1—n7u )-1
n, =l-—tu" s : (66)
1
-1 = -

Vo Yo (Yu _l) Yu_l

rue Tt:p/pi — OTHOCHUTENBHOE 1aBJICHUE;

P — TEKyllee pacueTHOE 1aBjIeHUE B cocyne, Klla;

p; — HadaJbHOE JaBJIeHUE B cocyne, klla;

t — BpeMs, C;

a — paauyc peakuOHHOI0 COCyaa, M;

% » ¥ — COOTBETCTBEHHO IMOKA3aTeIH aauabdaT roproyueil CMeCH U MPOAYKTOB FOPCHUS;



m,

m;

n., =

u — OTHOCHTCJIbHAsA Macca FOpIO‘-ICfI CMECH B COCYEC,

m, — TeKylllee 3Ha4YeHHe MacChl TOPIOYe CMeCH, KT;

m; — HadaJIbHOE 3HaYeHHE MacChl TOpIoyeii cMecH, KT;

7T, =p. /P; — OTHOCHTEIBHOE MAKCHMAaJIbHOE JJaBJICHHE B3PhIBA B COCYAE;

P. — MaKCHUMAJIbHOE JIaBJIeHHE B3PbIBA B COCYJIe IPH HAYaIbHOM JaBJIEHUH p;, Klla;

S, — TEKyIlee 3HaUeHNe HOPMAJIbHOW CKOPOCTH PaclpoCTPaHEHHUs IJIAMEHH, M C .

Pannyc nmamenu (7,) BEIMUCIIAIOT 110 opmyite

b

=(-n, n ")"a (68)

CpaBHEHHE OSKCIICPUMEHTAJIBHOW W pacueTHOW 3aBUCHMOCTEH W3MEHEHHs paauyca
IUIAMEHA OT BPEMEHH MOXKET OBITh HCIIOJB30BAHO JUIL KOHTPOJS IPAaBHIBHOCTH
olpeieNIeHNst HOPMaJIbHON CKOPOCTH.

3aBUCHMOCTh HOPMAJIBHOW CKOPOCTH OT AABJIEHUS M TeMIIEpaTyphbl CMECH IIPUHUMAIOT B
BUzIE

Su=8ui (p/ p1)"(Tu/ T)", (69)

IIie S, — HadalbHas CKOPOCTh PACIpOCTPAaHEHHs INIaMEeHN (IIPY HAaYaJIbHBIX JAaBICHHU U
Temmeparype), M-c’;

T, — TeKkylee 3HaUCHHE TEeMIIepaTypsl cmecy, K;

T; — HavanpHas TeMIepaTypa cMecH B cocyne, K;

n — GapuYecKuil moKa3arenb;

m — TeMIIEPaTypPHBII OKa3aTelb.

B nmpubnikeHny aguadaTHuecKoro CKaTHsi CMECH M3MEHEHHE HOPMaJIbHOM CKOPOCTH ¢
POCTOM OTHOCHUTENILHOI'O IABJICHHSI OIIMCHIBACTCS BEIPAKCHHEM

Su=SuT’, (70

raee=(m+n- m )— TEepPMOKUHETHIECKHUI MOKa3aTeb.
u
Bxogsime B pacuerHble  (opmynbl  mapamerpel %, %, /L  ONPEICISIOT
TEePMOJMHAMUYECKUM pacyeToM. [Ipu OTCYTCTBUM pacyeTHBIX 3HAUEHHUH YIIHJI.. BBIYUCIICHHS
MOTYT TPOBOAMTHCS B MPUOIVIKEHUH %, = 7, a 3HAUCHHE 7, MOXKET OBITh 3aMMCTBOBAHO W3
9KCIEPUMEHTAIIbHBIX JIaHHBIX.
PacuerHast 3aBUCHMMOCTb 77(#) ONIpeesnsieTcs IByMsl HEN3BECTHBIMH Mapamerpamu — S,; 1

1.3.2. 13 sKkcriepruMEHTAIBHOMN 3aMCH M3MCHEHHS IABJICHHS BO BPEMEHH BBIOHPAIOT HE
MeHee ISTH 3Ha4eHUH py (i ), YAOBIETBOPSIONINX YCIOBUIO

1,1 pi <pi(t) <0,9py, (71)

T7ie p, — JaBJIEHHE, COOTBETCTBYIOIIEE TOUKE Iepernda KpUBOW M3MEHEHUS TaBIICHHS
B3pbIBa OT BpeMeHy, klla.

[Ipumeuanne. [liasi OLEHKH COOTBETCTBHMS OJHEPIHM HWCKpPBHI YCIIOBHSM HCIIBITAHMS
HCIOJIB3YIOT IKCIIEPUMEHTATBHYIO TOUKY P;(0), COOTBETCTBYIOIIYI0O MOMEHTY cpabaThIBaHUS
3QKUTAIONIETO yCTpoHCTBa. IIpH 3TOM CUMTAIOT, YTO SHEPTHs HCKPBI COOTBETCTBYET
YCJIOBUAM HUCIIBbITAHUA, €CJIU pAaCYC€THAd 3aBUCHMMOCTb U3MCHCHHUA aBJICHUA, MOJYyUYCHHAd B
pe3ysbTaTe ONTHMH3aLUH, COBIAIaeT C IKCIIEPUMEHTAIILHOM, BKIIOYast TOUKy pi(0).

1.3.3. OuUTUMHU3UPYIOT pacUETHYIO 3aBUCUMOCTh H3MEHEHH TaBJICHUS BHYTPH COCYyIa IO

9KCICPUMCHTAIBHOM MyTeM MUHUMU3aIuK pyHKinoHana O ()

2
_ N _

D(O) = Llmg () -7 (14, O)] (72)

k=1

S ..
rae © =| || — BekTOp-CTONGEN HEM3BECTHBIX TAPAMETPOB;

€
ny(t,)=p(t,)/p; —DOKCIEPUMEHTAIBHOE OTHOCHTEIBHOE [aBICHHE B MOMEHT

BPEMCHH f;
7P (t,, ®) — pacyeTHOe OTHOCHTENHHOE JABJICHHE B MOMEHT BPEMEHH f; , TOJIYYaeMOe

YHUCIEHHBIM HMHTETPHUPOBAHUEM ypaBHEHUS (65);
N — 4nci0 TOYeK IKCIEPUMEHTA, [0 KOTOPBIM ITPOU3BOSIT ONTHMHU3ALIHIO.
1.3.3.1. Memoo nenunetinwvix oyenox
B manHOM MeTone MUHUME3ANHIO (QyHKIIMOHANA (72) MPON3BOAAT UTEPATHBHOE MTPHYEM

0., =0, +A0, (73)

rae L — Homep urepanun. 3HaueHre MOTPaBKu e ONPEAEIAIOT IPU KaXKI0N UTeparuu
13 BBIPpAXKCHUA

A® = (X'X)'X"Z, (74)

X on? (t k> )

6 — MaTpuIa pa3MepHOCTHIO 2XN;

X" — TpancnionupoBanHas Matpua X ;

Z= Hni —rP(t, ,@L )H — BEKTOP-CTOJIOEI] pa3MEPHOCTHIO N,

(X"X)™" — marpuna, o6paruas matpuue (X X) .

TpancmoHUpOBaHUE, NEPEMHONKEHUE U OOpalleHHe MATPUIl OCYIIECTBISAIOT 10
CTaHJAPTHBIM  MPOLEAYpaM, HUMEIONMMCS B OubiuoTekax —mommporpamm  OBM.
HTepanmonHbIi MPOECC MPEKPANIAETCS TIPH BHITIOIHEHUH YCIOBHUS

6., -0 |<3, (75)
rIae
§=10"(O, +107%).

DJEeMEHTBI MaTpulbl X OMpPEACIAIOTC YUCICHHBIM UHTCTPUPOBAHUEM YPABHCHUA

i[a—fj . i(a—ij (76)
dt\o®) 00 on\o00
dn =0
C HAYAIBHBIMHA YCIIOBHSIMU % t=0 . B ypaBHernn (76) cHMBON [ WCIIONB30BaH IS

0003HaUEHMS TTPABOi YacTH ypaBHEeHHUS (65).
B npornecce BerunciaeHuH I HaXOXKACHUS JOBEPUTEIBHBIX MHTEPBAJIOB (CM. (GopMyILy
(81)) HalineHHBIX TAPaMETPOB MOTYYarOT HH(QOPMALMOHHYIO MaTpHily Puiiepa

1=S*(X"X), (77)



e S* — JcnepeHs SKCIePUMEHTATBHBIX JAHHBIX, BRIUUCIIAEMAs TI0 (hopMyJie
®(©)
N-K’
B KOTOpOH N — YHCII0 SKCHEPUMEHTAIBHBIX TOYEK, HCIOIb3YEMbIX ITPH ONTHMHU3AINH;
K=2 — 4ducio napameTpoB, 10 KOTOPBIM MIPOBOAAT ONTUMHU3ALIUIO.
1.3.3.2. Tlo wmeromy HaBunona—®neruepa—Ilaysna wuTepannoHHBIA MpoIiecc
MUHHMHU3AIUH QyHKIroHana (72) npoBomat mo Gopmyie (73), B KOTOPOH OMPEACTSIIOT MO

¢dopmyne
A®p =-A H (©)g, (O),, (79
rne A; — JUIMHA IIara IoKCcKa, omnpenesieMas OJHOMEPHBIM IIOMCKOM B HaIlpaBICHUH
munyc Hp (6L gL (6L );
Hp — cumMeTpuyHas MaTpuiia, BEIMUCIIIEMas 0 YPABHEHHUIO
A®;_A®; ; H_Ag; Ag;_ H

S? =

HL = HL—l + — - T > (80)
AO 1 AgL Agp Hy Agp
CTpEMHUTCS B KOHIE HTEPALMOHHOTO Mporecca K OOpaTHOW MaTpuile 4YacTHBIX
— [o’®(©)
MIPOU3BOJHBIX BTOPOTo nopsiaka B(®) =|————| B TOUke MUHUMYyMa;
00,00
oP(O)
~ 00
®)= ga
gL( ) 00(0® ) || — rpaagueHt QpyHKIHOHANA B TOUKe O ; 3HAYEHHE
00,
oD(0) < — 101" (t,,0)  on’(t,.0)
—— = D 2} () -7 (1, @) ——F = T Ve E)
00, ; ok ‘ 00, 8 00;

HaxXoJUTCA aHAJIOTMYHO 3JIEMECHTaM MaTpHIIbL X MCTOAa HEJIMHEHHBIX OILICHOK.
HperaHIeHI/IG HUTCPALITMOHHOI'O0 MpoHecCa IMpOUCXOAUT MPU BBIIIOJHCHHUHU YCJIIOBUS

O, -0, <8, roe O— 3amaHHas TOYHOCTb BBIYMCIEHMA. llemecooOpasHo 3amaBaTh
O HECKOJIBKO OOJIbIIIE, YeM 10P , Tae D—uucio 3Havamwx udp B MPEACTABICHHU C

IUIaBaromiei 3amsarTo B OBM.
B xome mocTpoeHHS HTEPAIMOHHOIO MpOIecca AHAIOTHYHO TMPEIBITYINIEMy METOIy

HEJIMHEIHBIX OIIEHOK NoTyyaroT nHpopmannonnyto Matpuily Oumepa [(O) = B(0).

Jis oboux W3IOKEHHBIX BBINIE METOJOB JOBEPUTENBHBIA WMHTEpBal 3HAYCHUIA,
onpenenseMblX B MpPOLIECCe ONTHMM3ALUU MNapaMEeTpOB, BBIYUCISIOT NPU  3aJaHHOU
JIOBEPUTETHHON BEPOSTHOCTH O B COOTBETCTBHU C yCIOBHEM

(0-0)"1(0-0)
K

1-a =Bep <F,(K, N-K)

n3 GOpMyJIbI

A®,, =+KF, (K,N-K)/b,.]*’, (81)

rae m=1, 2 (uHgeKC 1 COOTBETCTBYET MapaMeTpy Sy; , HHACKC 2 — mapaMmeTpy €);

by — M- TMaroHaJIbHBINA 3JIeMeHT HH()OpMaMOHHOHM MaTpuLsl duriepa;

F, (K, N—K) — tabynupoBaHHble 3HaueHus: kpurepust duiepa. ., Jns skcneprmMenra ¢
MOPSIIKOBBIM HOMEPOM / TTOJTy4atoT

o' =0'+0’, (82)

@l — S,;[
€

—BeKTOp-CTOH6eH HCU3BCCTHLIX MapaMCTPOB;
A
@l - CpC€aAHEC 3HAYCHUC I l-ro OKCIICPUMCHTA,

A — JIOBEPUTENbHBIA UHTEPBAIL.
[Ipumeuanne. Meroq MpUMEHUM B YCJIOBHSIX NpeHeOpexeHuss KoHBekuuend. KoHTponb
MIPABUIBHOCTH OINPENENEeHUS HOPMaJIbHON CKOPOCTH PAaCHpPOCTPaHEHHUS IUIAMEHH METOA0M

ONTHMU3AINH OCYIIECTBILIIOT 10 yeinoBuio Fr > 0,11, B kotropom uncio @pyna

SZ

Fr=—, (83)
gd

TJIE S, — BUIMMAs CKOPOCTb TLIAMEHH, M-C”;

g — YCKOPEHHE CHIIbI TSHKECTH, M-C 5

d — anamerp cocyna, M.

1.3.4. OOpabarpiBatoT B COOTBETCTBMM ¢ 1. 1.3.3 cepuio 3KCIIEpUMEHTAIBHBIX
3aBHCUMOCTECH M3MEHEHHs HABIICHHUS, KOTOPHIE MOJTYYCHBI PU OJHHX M TEX JKE YCIOBHSX.
OLeHnBalOT JKCIEepUMEHTanpHOE (O, ) W pacueTHoe (G,) cpeiHee KBaapaTHUeCcKoe
OTKJIOHEHHE W TOJYYalOT /s KOHKPETHBIX YCJIOBHH JKCIIEPUMEHTa HMCKOMOE 3HAauCHHE
HEHM3BECTHBIX mapaMeTpos (O ° ) 1Mo cepyy IKCIEPHMEHTOB

A

0°=<0>%(c,+0,); (84)
re <O > — cpemHee 3HAYEHHE MO CEpHH L SKCMEPHMEHTOB, ONMPEIENSEMOE IO
dbopmyie
. 1L—,
<O@>==>0", (85)
Lo
Lo 0,5
o, =Y (<0>-0)H* /(L-1]| ; (86)
I=1
- 0,5
T2
s, =[2(a0) (L-1| . (87)
I=1

KoHTpOIb NpaBUIBHOCTH HCIOJIB30BaHUS JaHHOTO METOJa OCYLIECTBIIIOT M0 YCIOBHIO
paBeHCTBa HOPMAaJbHOH CKOPOCTH pACIpOCTPAHEHUS IUIAMEHH B CTEXHOMETPHUYECKOH
M30IPONAHOTI0-BO3IYIIHON CMECH B CTAHAAPTHBIX ycnoBusx 3Hauennu (0,29+0,02) m-c™,



CXx0AnMOCTh METO/A MIPU JOBEPUTENBHON BEPOSITHOCTH 95 % He noipkHaA npeBbimars 10
%. BocmpouszBoguMocTh METO/Aa MPH JAOBEPUTEIBHON BeposiTHOCTH 95 % He aomkHa
npesbimats 20 %.
1.3.5. Jlns xakooW cepu WCTIBITaHUM, OTIMYAIONICHCS HAYaNbHBIM JAaBICHUEM W/WIH
o
o 60 _ Sui
TEMIICPaTy PO, ONMPENCIAIOT 3HAUCHHUS =
€

B cooTBeTcTBUM ¢ . 1.3.2—1.34 u

M3MECHEHHE HOPMAJIBbHOW CKOPOCTH B mporecce ropenus mo dopmyne (70) Temmeparypa
roproyel CMecH B MPOLECCe TOPEHUS U3MEHSIETCS 110 3aKOHY
Yol

T, =Tz ™ . (88)

Ucnonezys popmyinst (70) u (88), Ha rpaduke s, (p) cTposT cepuio uzorepm. Hampumep,
mepByto u3orepmy (T, =T;), IpH yCIOBHU paBEHCTBa HAYAIBLHOW TEMIIEPATyphl CMECH BO
BCEX CEPUSX UCIIBITAaHUH, CTPOSAT 110 ToYKaM S°; (P;), I/I€ pa3invHble HA4YalbHbIE JaBICHUS P;
— 3aJaHbl, a S,; — OINpPEJCICHbl METOJOM ONTUMH3ALUH. JIJIsI TOCTPOCHHUS CIeIyIOINX
uzorepm (T, =const) o ¢opmyiie (88) onpenensoT OTHOCUTENFHOE IaBJICHUE T U IABIICHHE
p=mp; TIpA KOTOPOM TEMIIepaTypa TOploueii cMecH paBHa BBHIOpaHHOMY 3Ha4YeHHIO 7, B
CEpUH UCTBITAHUN C pa3ITMIHBIMU HAa4YaJdbHBIMH JaBieHUAMHU. Onpenenus u3 ¢opmyisl (88)
3HaYeHHe T, HaxodAT 1o (opmyse (70) coOTBETCTBYOIIEE 3HAUEHHE HOPMaIbHONW CKOPOCTH
Sy JUI KKIOH CepuM WCTBITAaHWH, T. €. MPH OJMHAKOBOH Temmeparype T, W pa3muyHbIX
JaBIICHUSX D.

1.3.6. YcnoBust v pe3yJsibTaThl UCTIBITAHUN PETUCTPUPYIOT B IIPOTOKOJIE, (hOpMa KOTOPOTO
NpUBEJICHA B MPUIOKEHHH 1.

1.4. TpeboBanus 6e30macHOCTH

PeakmoHHBIH coCy[ CeayeT yCTaHaBIMBATh B OTJACIBHOM CIICIHATBHOM ITOMEIIECHHUH C
BBITSDKHOU BeHTHIIALMEH. [I0Ar0TOBKY M poBeneHe SKCIIepUMEHTa IIPU AABJICHUH OOJIbILE
aTMOc(epHOTO OCYHIECTBISIIOT JUCTaHIMOHHO. Pabouee MecTo omeparopa JOJDKHO
VIOBIETBOPATH TpeboBaHmsM siekTpodesonacHoctd o ['OCT 12.1.019 u canuTapHO-
rurueandecknM tpebosanusam mo 'OCT 12.1.005.

2. MeTon Ha4albHOTO y4acTKa, IPUMEHSAEMBIM Ul ONpeeIeHUs OAUHOYHBIX 3HAUCHUIN
HOPMAaJILHOH CKOPOCTH PAacHpOCTPaHEHHs TIAMEHU

2.1. Amnmapatypa

Omnmcanue yCTaHOBKY NpUBeneHo B 1. 1.1.

2.2. [IpoBenieHre UCTIBITAHIH

HcneiTanus npoBoasat coriacHo m. 1.2. J{ns perucrpanuu mporecca pacipoCTpaHeHUs
IUTAaMEHN TPUMEHSIOT CKOPOCTHYIO KHHOKamepy. B omnmmume ot tpeboBanms m. 1.2.5
9KCIIEPUMEHTANIbHASA 3aBHCUMOCTh M3MEHEHHUS NaBJICHUS BHYTPH COCyZJa BO BPEMEHH HE
HOIEKHUT 00padoTke 1o 1. 1.3.

2.3. OueHka pe3ynbTaToB

2.3.1. Ilo xuHOTpaMMe paclpOCTpaHCHHs IUIAMEHH Ha HAyalbHOM YydYacTke (10 %

paamyca cocyna), O yIily HaKJIOHa NMPSAMOH, BBIpaXalollel 3aBUCHMOCTh Pailyca IIaMeHH
OT BPEMEHH, OINPEICIISIFOT 3HAaYeHNE BUANMON CKOPOCTH PacipOCTPaHEHUS IUIAMEHH Sg.

2.3.2. 3navenue ko3¢ dunnenTa pacmmpenus npoxykros ropenus (E;) onpenensior m1u6o
PacyeTHBIM IyTeM 1o (hopMyIIe

T, M;
E =21, (89)

T;My,
MO0 10 SKCIIEPUMEHTAIBHBIM JaHHBIM M3 COOTHOLIEHMS
Ei = Oa85 Pe / Pi, (90)

rne Ty, T; u My,;, Mi — COOTBETCTBEHHO TeMIIEpaTypa M MOJIEKYJISIpHast Macca MPOAYKTOB
TOpEHUs Cpa3y MOCIE 3aKUTaHus U Ha4yalbHOM TOpIOYel cMecH.

2.3.3. HopMmanpHYI0 CKOPOCTh PacHpOCTPaHEHUs IJIAMEHH NPH HAYaJbHBIX 3HAYECHUSIX
JIABJICHUS] ¥ TEMIIEPATyPBI B COCYIE BEIUUCIISIIOT IO popMyJie

Sy =58g/ Ei. 91)

2.3.4. CxomuMOCTh METOAa TPH JOBEPUTEIBHOW BeposATHOCTH 95 % He momKHa
npessimath 10 %.

2.3.5. Bocnpou3BoIMMOCTh METO/A MPH TOBEPUTEIHHONU BEPOITHOCTH 95 % He J0JKHA
npesbimath 20 %.

IIPUJIO)KEHHUE 8
Pexomenoyemoe

METO/ SKCIIEPUMEHTAJIBHOI'O OIIPEJAEJIEHM S MAKCUMAJIBHOI'O
AABJIEHWA B3PBIBA T MAKCUMAJIBHOM CKOPOCTH HAPACTAHMA
JABJIEHU A B3PBIBA I'A30- U ITAPOBO31YIIHBIX CMECEUN

1. Anmmaparypa

Onucanue yCTaHOBKH NMpHUBEIEHO B 1. 1.1 npunoxkenus 7.

2. IlpoBeaeHue UCIbITAaHUN

Ucnpitanus mpoBOAAT cornmacHo 1. 1.2 mpuimoxkeHHs 7. DKCIEPHIMEHTATBHYIO
3aBHCUMOCTb U3MEHEHHS IaBJICHUS BO BpeMEHH 00pabaThIBalOT B COOTBETCTBHH C II. 3.

3. OneHka pe3yabTaToB

3.1. 3a MakcUManbHOE AABICHHUE B3phIBA MCCIEIYEMOW ra3o- U IMapoOBO3AYLIHOM CMeCU
IIPY U3BECTHBIX 3HAUEHHAX HAYAIBHOTO JABICHHS U TEMIICpaTyphl IPUHAMAIOT HaHOOJIbIICe
JIaBJICHUE B3pbIBA, MOITYYEHHOE B IPOLECCE WCIBITAHUNA MPU Pa3IMYHBIX KOHIIEHTPAIMAX
TOPIOYEro B CMECH,

3.2. 3a MakCHUMaJbHYIO CKOPOCTh HapacTaHWs MAaBJICHHUsS INPHHUMAIOT HauOoJbIIee
3HAQUEHWE TAHTE€HCAa YIJla HAKJIOHA KacaTeJbHOH K SKCHEPHMEHTAIbHOW 3aBHCHMOCTH
“nmaBrneHre—BpeMsT”, TIOIY4eHHOE B MPOLIECCE UCIBITAHUHN MPH Pa3INYHBIX KOHIEHTPAIUIX
TOPIOYEro B CMECH.

3.3. YcioBust 1 pe3ynbTaThl HCOBITAHUA PETHCTPUPYIOT B NMPOTOKOJIE, (hopMa KOTOPOTO
MIPUBE/ICHA B IPHIIOKEHNH 1.



TIPUJIOJKEHUE 9
Oobsizamenvroe

OIIMCAHUE CTAHIAPTHOI'O OBPA3LA K METOAY OIIPEJJEJIEHUA
KOSDOPUIIMEHTA IBIMOOBPA3OBAHUA

IIpoBepky pekuMOB  pabOTBI  YCTAaHOBKH, TNPUMEHAEMOW [UISI  OMpPEIeNICHUS
k03¢ ¢uLKeHTa APIMOOOPAa30BaHMs, OCYIIECTBISIOT C TIOMOIIBIO CTaHAApTHOro 00pasia,
(dept. 24), BKIIFOYAIOIIETO B CeOs JIOMOYKY U3 JIUCTOBOW HEPIKABCIOIICH CTaIM TOJIIHHON 1
MM, B [EHTPE KOTOPOH 3aKperieHa IWINHAPUYIECKasi eMKOCTh BHYTPEHHHM AHaMeTpoM 15
MM, BBICOTOH 8 MM ¥ TOJIIMHOM CTEHKH 2 MM. EMKOCT, HAamoOJHEHA CMECHIO
JUOyTHI(TANaTa U TUCIIEPCHOTO KBAPLIEBOIO Mecka (Pa3MoJIOTOro KBaplieBOrO CTEKIIA).

[lepen npUrOTOBIEHWEM CTaHAAPTHOrO oOOpasna JIOAOYKY MPOKAIMBAIOT —MPHU
temmeparype 750—800°C ne menee 5 muH. [locne oxJaxkaeHUs JIOAOYKU 10 KOMHATHOMN
TEMIIEpaTyphbl €€ OYMIIAIOT OT CAXH M IMPOMBIBAIOT cHHPTOM. C TIOMOIIBIO TO3UPYFOMIETO
yCTpOHCTBa (HampUMep, MEIUIMHCKOTO INMPHIA) B YHCTYIO CYXYIO HWIMHIPUYECKYIO
€MKOCTb JIOJIOYKH HAJMBAIOT ONpPEJENICHHOE KOJIMYECTBO NUOyTMi(Tanara a 3aTeM TyZa jKe
Haceimator (10,0£0,1) r xBapueBoro mecka. KommuectBo nmOytmndranara aist pexuma
nerus (0,10+0,01) r, mns pexxuma ropennst — (0,20+£0,01) ¢
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1 — mecok; 2 — XHUIKOCTh; 3 — JIOJ0YKA; 4 — IMINHAPHUIECKAas €eMKOCTb
UYeprt. 24

TIPUJIO)KEHHE 10
Obszamenvhoe

OIIMCAHUE MAKETA CTAHJAPTHOI'O OBPA3LIA K METOY
OITPEJEJIEHMA MHAEKCA PACITPOCTPAHEHU A ITNTAMEHU

IIpoBepky pabOTBl  yCTAaHOBKH, TNPHUMEHSIEMOW JUIA  ONpEACIEHHUs  HHICKCa
pacnpocTpaHeHHs ILIaMEHH, OCYLIECTBILIOT € IIOMOINBIO MaKeTa CTaHAApTHOro obpasia
(uepT. 25), cocTosIIEro U3 IUIACTHHBI HETOPIOYEro Marepuana — acOOCHIIUTa pa3MepaMu
(320x140) Mm 1 TommuMHO#M 20 MM, IIOTHOCTHIO 800 Kr-M-~. B miactuHy Ha paccrosamu 30
MM Jpyr OT Jpyra BMOHTHPOBAaHBI E€MKOCTH, CHAa0>KCHHBIC IIEIEBBIMH OTBEPCTHAMH B
ONpEIENCHHBIX TOYKaX IOBEPXHOCTH. B eMKOCTH ¢ MOMOLIpIO IIMPHLA 3aJIUBAIOT
XUMHUYECKH YHCTBIN MudTaHodamMuH. B emkoctu Ne 1—7 3anuBarot (2,0+0,1) CM3, B €MKOCTH
Ne 8, 9 — (5,040,2) cm’. Ilepen 3ampaBkoii MakeTa CTaHZApPTHOrO 0Opasla C €ro
MTOBEPXHOCTH YAAISIIOT CaXXy W 00pasel] MPOKAIWBAlOT B TemMomKkady B TeueHHe | 4 mpu
temmepartype (200+20) °C.

I

1 — koprtyc; 2 — eMKOCTH .JJIsl TOPIOUEH KUIAKOCTH, TPOHYMEPOBAaHHbIE CBEPXY BHH3; 3
— Toproyasi, XHUJKOCTb
Yept. 25



IIPUJIO)KEHUE 11
Pexomenoyemoe

METO/I PACHETA MAKCHUMAJIBHOT'O TABJIEHWS B3PbIBA T'A30- 1
ITAPOBO3/IYIIHBIX CMECEU

Merton pacuera MaKCUMAalbHOI'O JIABJICHHS B3pbIBA ra30- U MApOBO3AYIIHBIX CMECEH
pacrpoctpaHsieTcsi Ha BellecTsa, cocrosimue u3 aromos C, H, O, N, S, F, CI, Br, P, Si.

1. MakcumanbHOE JaBJICHUC B3PBIBA P, 0€3 yUeTa CTCIICHH TUCCOIMALUNU MPOTYKTOB
roperus B kK[ la BeraucisiroT mo gopmyie

_ pHTa):[ (V)zmjk
pMaKC THZmlH

Iie p, — HayalbHOE AaBJICHHE, IPH KOTOPOM HaXOIUTCS UCXOAHAs cMech, klla;
T,y (V) — apnabaTtudeckas TeMIlepaTypa TOpEeHHUs CTEXHOMETPHUYECKOM CMECH TOpPIOYero
C BO3ZYXOM IIpH ITOCTOSTHHOM 00BeMme, K;

Z m jk — CyMMa 4YHcIla MOl KOHEYHBIX ITPOJYKTOB FOPEHUS;
T,, — TeMnepaTypa UCXOAHOM cMmecH. K;
Z M; — cymma uncna Moseii ra3006pa3HBIX HCXOAHBIX BELIECTB.

2. Ecmm s roprodero BemlecTBa HEW3BECTHA ajauadaTHyUecKas TeMIIepaTypa TOpeHHs
CTEXMOMETPHUYECKOH CMECH, TO €€ BEIYHCIIIOT 110 (hopmyite

o o _ ! !
2m; (Hf -RT")=>m; (H; -RT') (93)
rae H; — abGcomoTHas SHTAIBINS TOPIOYETO, kJk-Monb . Beraucisior 1o opmyiie

H = AH; +m_H_

o(rpadpu) +0,5(mHH;{2 +mOH°02 +

: : . . . (94)
+myHy, +myHy )+m¢Hg +mgHg +mpHp
AH} — cranmapTHas Temiota 00pa30BaHus TOPIOYEro BEIIeCTBa, kK- MoTTb

o o o o o o o
HC,HH2 ,HO2 ,HN2 ,Hg,Hg;,Hp — abcomornas sHTanemus OpocThIX BemlecTB U
MPOAYKTOB UX TOPEHHUS, 3HAUEHHSI KOTOPBIX MTPUBEACHHI B Ta0mI. 30— 32;
o
HXz — aBCOoMOTHAs SHTAIBINA ranorena, k[ Mons . ECIH B MOJTeKysie Toprioyero

BCIICCTBA HECKOJIBKO raJjor¢Hos, TO BBIPAXKCHUC my H ;(2 3aMCHSAIOT Ha

(mgHg +mgHe, +mg Hg, +m;Hj ),

R — yHuBepcanbHas ra3oBas OCTOSIHHAS, I[)K-MOHL'I-K'I;
T°, T' — COOTBETCTBEHHO HayaJlbHas TEMIIEpaTypa HCXOAHOHN Toproueil cmecu u
Temneparypa ropenus, K;

’

H] — a0COJIIOTHBIC SHTAJIBIINN NIPOAYKTOB I'OPE€HUs, 3HAUYCHUS KOTOPBIX IIPUBEJACHBI B

Tabmn. 31 n 32.

3agada BBIYMCICHUS aanabaTHYeCKOW TeMIIepaTypbl TOPEHHS CBOIUTCS K HaXOXICHHIO
TakoW TemmepaTypbl (7'), TpU KOTOpPOH HAONIOAAETCS PABEHCTBO BHYTPEHHUX SHEPrHid
HCXO/HBIX BEIIECTB U MPOILYKTOB UX TOPEHUS.

Tab6muma 30

BemecTBo AoGconroTHas 3HTaNbIUs mpu 298,1 K, K J[K-MOJIB

Br, (xuaxocTh) —21,159

C (ra3) 1108,235

H,0 (xumgxocTs) —34,071

P (TB., Oenbrii) 719,625

S (pomb.) 298,460

S, (ta3) 725,954

Si 906,514

3. 3naucHHUE Zm i
o opmyiie
2.m; =3,84B + me + ms + my + 0,5(my + my - my) +0,25mp, (95

k oe3 yd€Ta CTCICHN AuCCOUalN NPOAYKTOB I'OPEHUS BBIYUCIISIOT

TIe mc, Ms, My, My, My, M, — YHCIO aTOMOB YIJIEPOJA, CEPHI, TalouIa, BOIOPOAA,
azora, ochopa B MosIeKyJie TOPIOYETO BEIECTBA.

> m,
3HaueHue i, BBIYMCIISIOT 1O hopmyie

ZmiH =1 + 4,848, (96)

rae B — crexuoMmerpudeckuii KoaduIMeHT KHuCIopoaa, BeMHUCISAEMbI 1Mo (opmyre
(36).

OtHocuTeNbHAs CpelHss KBaJpaTHUecKas MOTPemIHOCTh pacyera 1o (opmyne (92)
coctasisier 30 %.



Ta6mumna 31

T, K AGCOJIIOTHBIE SHTAJIBITUH MPOCTHIX BCIIECTB M ITPOAYKTOB X TOPEHUSA, KZ[)K'MOJ'IB’I

Bosgyx | CO, Cco 0, o H,0 OH H, H N, NO Ar C

(rpa¢ur)
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 19,91 166,86 247,39 |341,36 8,67 198,95 |6,19 394,19
400 11,64 (13,36 290,71 [11,69 |25548 |13,36 |169,88 |250,37 [343,47 (11,64 101,99 |8,30 [395,21
600 17,62 (2225 ]296,67 1791 [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 3594 |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 [333,32 (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 1208,57 |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 [138,56 |231,13 |83,08 [483,00
Tabnuma 32

T, K AGCOMIOTHBIE DHTAIBIMK NPOCTHIX BEIIECTB M POAYKTOB HX roperus, KJhi-Momp '

HF CF,4 F, F HC1 Cl, Cl HBr Br, Br P01 | P(ra3)| SO, [ SiO,
0 0 75,04 |298,14 226,25 |27,35 |0 119,33 167,90 |0 94,93 10 1030,6 164,06 [0
298,15 8,60  |87,77 |306,97 [232,76 |35,99 [9,18 |125,59 |76,55 19,73 [101,14 |30,17 [1036,8 44,61 [6,93
400 11,56 194,60 310,25 [235,06 |38,96 |12,71 |127,85 |79,53 13,43 [103,25 |51,69 [1038,9 |78.,86 (11,97
600 17,40 110,70 |317,11 [239,48 44,83 [19,92 |132,38 |85,42 [20,84 [107,41 |102,52 [1043,1 |88,15 (23,85
800 23,28 |128,93 324,29 243,80 |50,82 [27,30 |136,92 |91,52 [28,38 [111,59 |159,64 [1047,2 |98,33 (37,57
1000 29,25 148,32 |331,67 |248,07 |57,04 [34,78 |141,39 |97.86 |35,86 [115,82 |220,03 [1051,4 |109,04 (52,61
1200 35,36 168,37 [339,18 [252,30 [63,48 [42,32 |145,80 |104,45 |43,43 [120,13 |282,27 [1055,5 [120,08 (66,97
1400 [41,63 |188,84 [346,82 256,52 |70,12 49,91 |150,17 |111,23 |51,02 [124,51 |345,66 [1059,7 [131,35 [81,26
1600 48,08 209,58 |354,54 260,72 76,94 |57,54 |154,49 |118,19 |58,65 [128,96 |409,78 [1063,9 [142,77 (95,99
1800 [54,70 |230,49 362,38 264,91 [83,90 [65,21 |158,79 |125,27 166,30 [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 |1254,75
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

IIPUJIO)KEHHE 12
Pexomenodyemoe

METO/IbI PACHETA CKOPOCTU HAPACTAHMA JABJIEHWS B3PBIBA I'A30- 1
IMTAPOBO3IYIIHBIX CMECEUN

1. Meton 3akimodaercsi B ONPEAETICHIN BEPXHUX TPAHMI] JUIST MAKCUMAIBHON U cpeaHei
CKOPOCTH HapacTaHWs JaBJICHUS B3phIBA Ta30- M IMAPOBO3LYLIHBIX CMeceH B chepniecKoM
PEaKLMOHHOM COCY/I€ TOCTOSTHHOTO 00beMa.

BepXHIOI IpaHMIy I8 MAaKCHMalbHOW CKOPOCTH HapacTaHus nasieHus B Klla-c'
BBIYHCIISIOT TI0 opMmyIie

(dp/dv), =(p;Syi /a)(m, —Dr ™™ (97)
rJie p; — HadanbHOE JaBiieHue, klla;
Sy — HOpMaJbHasi CKOPOCTh PAcpOCTPAHEHUS IUIAMEHH MPU HAYAIBHBIX JABICHUH U
TEMIIEpATypeE, M~c'1;
a — paanyc chepruvecKoro peakimoHHOTO COCyia, M;
Pe

1

T

. — Ge3pa3MepHOe MaKCUMalbHOE JaBJICHUE B3PbIBA;

P — MaKcuMaJbHOE a0COIOTHOE JIaBJICHNE B3phIBa, Klla;
Y, — TIOKa3aTenb aauadaTsl I UCCIEAyEeMOH CMeCH;
€ — TepMOKMWHETHUYECKHH IOKa3aTeslb CTENEHW B 3aBUCUMOCTH HOPMAaJbHOW CKOPOCTH
pacIpocTpaHeHus IIaMEHH OT AaBJIEHUS W TeMIeparypsl. Eciii 3HaYeHue € HEN3BECTHO, €T0
MIpUHUMAIOT paBHEIM 0,4.
BepXHIOK IpaHUIly UIs CPEIHeil CKOPOCTH HAPACTAHMS JaBIeHHs B Klla‘c' BBIUMCISIOT
o opmyie
1/y,+e
d_p _ 3pisui (Tce _l)ne !
dt ). af (me, Vu-€)

rre f(m., Yy,€)— GYHKIOHA OT HapamMeTpoB 7., Y,,€, 3HAUEHUS KOTOPOIl HAXOOAT ¢

, 98)

MTOMOIIIEI0 HOMOTPaMM, IPUBEACHHBIX Ha 4epT. 26 u 27.
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3HayeHus Te U Y, HAXOAAT  TEPMOJUMHAMHYCCKUM pacdyeToM HJiy, B ciyydae

HEBO3MOXXHOCTH pacyera, MPHHUMAIOT PAaBHBIMU COOTBETCTBEHHO 9,0 1 1,4,

OTHOCHUTENbHAS CPENHSA KBaJpaTHUecKasl MOTPENIHOCTE pacdera mo dopmyiam (97) u
(98) me mpesrrmaet 20 %.

2. MakcuMmanbHyH CKOPOCTh HapacTaHWs JaBJICHHS B3pbIBA T'a30- U MApPOBO3IYLIHBIX
cMecel 1 BemecTB, coctosmux u3 aromoB C, H, O, N, S, F, CI, Beruucisitor o ¢popmysie

84p,
d) B 99)
dt), v%

e ¥ — 006BeM peaKIHOHHOTO COCY/a, M.
OTHOCHUTENbHAS CPeIHsS KBaJIpaTHUecKas MOTpeIIHOCTh pacdera mo (opmyne (99) e
npesbimaet 30 %.

THIPUJIO)KEHHE 13
Pexomenodyemoe

METO/] OKCITEPUMEHTAJIBHOI'O OITPEJEJIEHNMA YCJIIOBHUU TEITJIOBOT'O
CAMOBO3I'OPAHIA TBEPABIX BEIIECTB U MATEPUAJIOB

1. Annaparypa

Anmapatypa U ONpeaeseHns] yCIOBHH TEIIOBOTO CaMOBO3TOPAHMs BKIIOYAET B ceds
CJIEAYIOLIHE JIEMEHTBI.

1.1. TepMOCTaT BMECTHMOCTBIO paboueii kamepsl He Meree 40 IM° ¢ TepMOPEryIITOpoM,
MO3BOJISIFOIINM MOAAEPKUBATH MMOCTOAHHYIO Temnepatypy oT 60 10 250 °C ¢ norpemHocTbo
He Gomee 3 °C.

1.2. Kop3uHOUYKH U3 KOPPOZUOHHOCTOMKOTO MeTaia KyOn4eckoil WM HMIHHAPHIECKOH
¢dopmel BeicoToii 35, 50, 70; 100, 140 u 200 MM (110 10 mT. KakA0ro pasMepa) ¢ KphIIIKaMH.
JlnameTp OWIMHIPUYECKOH KOP3MHOYKH JIOJDKEH OBITH paBeH ee BhICOTe. TOJIINHA CTEHKH
kop3uHOUKH — (1,0£0,1) Mm.

1.3. TepmoanekTprueckue npeoOpa3oBaTenu (He MeHee 3) MaKCHUMAaJIbHBIM JHaMETPOM
pabouero cmas He 6omnee 0,8 MM.

2. TloaroToBka K UCHBITAHUIO

2.1. IlpoBoasAT TapupOBOYHOE HCHBITAHHWE C IENBI0 ONpeAeleHus MmompaBKu (At;) K
MOKa3aHUsAM TEPMOAJIEKTPUYECKHX MpeoOpasoBateneid 2 u 3. s sroro B TepmMocrar,
HarpeThlil 70 3aJaHHOW TEMIIepaTypbl, IOMENIal0T KOP3MHOUYKY C HETOPIOYMM BEIIECTBOM
(manpumep, TIPOKAJICHHBIM TIECKOM). YcraHaBIMBaOT TEPMOIIEKTPHUIECKHE
mpeobpazoBarenn (uepT. 28) TakuM oOpa3oM, HYTOOBI paboumii cmaii  OZHOTO
TEPMOAJIEKTPUIECKOTO MPeoOpa3oBaTelisi KOHTAKTHPOBAII ¢ 00pa3LOM M pacrojiarajics B ero
LIEHTPE, BTOPOrO — COMNpHUKacajcs C BHENIHEH CTOPOHOW KOP3WHOYKH, TPETHETO —
Haxoawics Ha pacctosHuM (30£1) MM OT CTEHKH KOp3WMHOUYKH. Paboume cmam BceX Tpex
TEPMOVIEKTPUUECKUX  IpeoOpa3oBaTelell  JOJDKHBI  pacloiarateCs  Ha  OJHOM
TOPU30HTAILHOM YPOBHE, COOTBETCTBYIOILIEM CpeIHEW JINHUN TEPMOCTATa.

o)
32| 7 /
s @ L] . I
23 T
5 L ~
szl 1 ———.-__\JQ:\N*
~
~
3. ~

1,2,3— pabouue criau TepMONIEKTPUUECKUX IpeoOpa3zoBaTeneil
UYeprt. 28



Kop3nHOouKy ¢ HEroproYMM BEIIECTBOM BBIAEPKHUBAIOT B TEPMOCTATE 10 YCTAHOBJICHHS
CTAal[IOHAPHOTO  pEeXWMa, TIpH KOTOPOM TIOKa3aHUS BCEX TEPMOAIEKTPUUECKHX
npeoOpasoBareneii B TedeHne 10 MHH oOcCTaroTCS HEM3MEHHBIMH WM KOJICONIOTCS ¢
MIOCTOSIHHOHM aMIUINTYZIOM OKOJIO CPEAHMX TEMIEpATyp ), f,, t;. IlonpaBky At, BEIUUCISIIOT
o opmyJie

At,=0,5(+t) -t (100)

2.2. OOpa3upl mAis UCHBITAaHUS JODKHBI XapakTepU30BaTh CpEOHHE CBOICTBa
UccleyeMoro BemniecTBa (Marepuaina), [IpyM HCHBITaHMM JINCTOBOTO Marepuaja €ero
HaOMPAIOT B CTOIKY, COOTBETCTBYIONLIYIO BHYTPEHHHM pa3MepaM KOp3MHOUkH. B obOpasmax
MOHOJIUTHBIX ~MAaTE€PHAJIOB IPEABAPUTEIBHO BBICBEPIMBAIOT OO IEHTPa OTBEPCTHE
nuametpoM (7,0£0,5) MM 17151 TEPMOAJIEKTPUYECKOTO TPeodpa3oBarTets.

3. [IpoBeneHue ucnbITaHUM

3.1.  3anosHSAIOT  KOP3WHOYKY  HCCIEeIyeMbIM  0o0pasmoM.  YCTaHaBIMBAIOT
TEPMOIEKTPUIECKHIE MTPeo0pa3oBaTeNy B COOTBETCTBHM C M. 2.1. KOp3MHOUKY 3aKpBIBalOT
KPBIIIKOM M TIOMEHIAOT €€ B LEHTP TepMOCTaTa, HarpeToro 0 3aJaHHON TeMIepaTypsl
ucneitanus (Harnpumep, 200 °C).

3a TeMmepaTypy HCIBITAaHWS TIPHUHUMAIOT cpegHee apudMeTndeckoe IOKa3aHWH
TEPMODJIEKTPUIECKUX Tpeobpa3oBaresel 2 U 3 3a BEIYETOM MOMPABKU At,.

3.2. OO6paser BBIICPKUBAIOT B TEPMOCTATE JI0 CAMOBO3TOpaHusl WK (NP OTCYTCTBHUHU
CaMOBO3TOPaHMsI) B TEUCHNE BPEMEHH, YKa3aHHOTO B Ta0i. 33.

Tabmuma 33
BrIcoTa KOP3UHOYKH, MM [TpomomKUTEIPHOCTD UCTIBITAHUS HA
CaMOBO3TOpaHUE, 4
35 6
50 12
70 24
100 48
140 96
200 192

3a caMOBO3rOpaHWe MPUHHUMAIOT IOBBIIICHHE TeMIIepaTyphl oOpasua (HO HOKa3aHHAM
TEPMOIJICKTPUIECKOTO peodpazoBarens 1) mo (450+50) °C.

3.3. Ecau mpu mepBOM HCIIBITAHHHM CaMOBO3TOpPaHNE HE NMPOM30IIIO B TEUEHHE BPEMEHH,
yKa3aHHOTO B TaOi. 33, To ciieayrolee HCIBITAHUE C HOBBIM O0Opa3lOM JAHHOTO 00bema
HPOBOJIAT MPH OOJIBILIEH TeMItepaType.

34. Ecnmu mpu nepBOM HCHBITAHMM IPOM30LLUIO CaMOBO3TOPAaHUE, TO CIEAYyIOIIee
WCTIBITAaHWE C HOBBIM 00pa3loM JAaHHOTO O0BEMa MPOBOIST NMPH MEHBIIEH TeMIepaType
(mampumep, Ha 20 °C MeHbIIIe).

3.5. HcnblTanuss TOBTOPSAIOT IPU Pa3fiMuHBIX TEMIIEpaTypax ¢ o0pa3naMu JaHHOTO
o0beMa 10 JIOCTIDKCHUS MHHHMAIBHOW TeMIlepaTrypbl, IpPH KOTOPOH IPOUCXOIMT
caMoBO3ropaHue, a mpu Temreparype Ha 10 °C MeHbIlle MHHIMAIIEHOW CaMOBO3TOpaHIE HE
npoucxoaut. CpenHee apuMeTHUECKOe 3HAUEHHE O3THX TEMIepaTyp HIpPUHUMAIOT 3a
TeMIepaTypy CaMOBO3ropaHus o0pa3sla JaHHOTO 00beMa.

AHanoru4Hele HCHBITAHUS TIPOBOJIAT € oOpasllaMy HCCIEAyeMOro BEIIecTBa B
KOP3MHOUYKAX JPYTHX pa3MepoB.

4 OueHka pe3ybTaToB

4.1. Ha ocHOBaHMH MOJy4YEHHBIX PE3yIbTaTOB UCIIBITAHNI CTPOST IrpadyuKn 3aBHCUMOCTH
norapuma TeMIlepaTypbl CaMOBO3IOpaHHMsA OT Jiorapudma yAeNnbHOH IOBEPXHOCTH H
norapumMa BpeMEHHU 10 CaMOBO3ropaHus (4ept. 29), KOTOpbIE OMUCHIBAIOTCS YPABHEHUSIMHU
IpSIMOY JIMHUHU:

lgt.=Ay+nylgS; (101)
lgt.=As-nglg T, (102)
lyte
27F
50
251
24F
23+
72 I T SN SN S
e 86 L8 20 22 lgS
%
26
25
24
23
b4 N N S W N SO N SR SR b
~GF -4 @ G4 48 12 46 20 (g7
Yept. 29

e f. — TemIeparypa camoBo3ropanus, °C;

A, n,, Ag 1y - K0IQOUIMEHTEI, ONIpeeNseMble MO ONBITHBIM JaHHBIM;

T — NPOJODKUTENEHOCTD HCIBITAHUS OT MOMEHTa BBIPABHUBAHUS TEMIIEpaTyp. obpasia
HCCIIElyeMOro BEeIIeCTBa H TEPMOCTaTa 10 MOMEHTA CaMOBO3TOpaHHUs, U;
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4.2. YcnoBusi ¥ pe3yJibTaThl UCIIBITAHUI PETUCTPUPYIOT B TIPOTOKOJIE, (hopMa KOTOPOTO
TIpHBE/IeHa B TIPIJIOKEHUH 1.

5. TpeboBaHms 6€30MacHOCTH

W3-3a BblAENEHHS TOKCHUYHBIX MPOJYKTOB TEPMHUYECKOTO pPAa3JIOKEHUS TEpMOCTaT
ClIe/lyeT yCTaHaBJIMBaTh B OTJEIBHOM HOMENICHWH C MPUTOYHO-BBITSDKHON BEHTWIISLMEH
obecrieunBaroniel KpaTHOCTh 0OOMeHa BO3/lyxXa HE MeHee BOCbMH. Pabouee mecTo omnepaTopa
JOJDKHO YIOBIIETBOPATH CAHUTAPHO-TUTHEHIYecKuM Tpebosarmsm o 'OCT 12.1.005.

ITPUJIO)KEHHUE 14
Pexomenoyemoe

METO/J 5KCITEPUMEHTAJIBHOT'O OIIPEAEJIEHN A MI/IHI/IMUAHBHOI?'I
OHEPI'MU 3AXNTI'AHWA TTBIJIEBO3YIIHBIX CMECEHN

1. Anmaparypa
VYcraHOBKa AJIS OMpPEACNCHUS MUHUMATBHON OSHEPrud 3aKUTaHHsS MBUICBO3IYIIHBIX
cMecelt (aept. 30) BKITIOYAET B ce0sl CICTYFONIUE SIIEMEHTEHI.
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1 — BuOpaTOp 2 — pacHbUIUTENb: 3 -— CETKa; 4 — 3JEKTPO/bI 3aXKUTaHUS; 5 —
PETYIATOP MEXIIEKTPOJHOTO PACCTOSHUS
UYeprt. 30
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1.1. BuOpocuToBOii pacmpUIHTENs Ha 0a3e 3JIEKTPOMArHUTHOTO BHOpaTopa OT
BuOpoMaccaxkaoro npubopa BIIM-3 mommuocTeio 18 BT, obecneunBarommii co3mgaHue
MBUIEBOr0 O0JIaka pazIMYHON KOHIEHTpauuu. V3MeHeHne KOHIEHTPAIMU MbUIEBO3IYIITHON

CMeCH [IOCTUTAeTCS PETyJHUPOBKON HAIpsHKEHHS Ha BHOpATOpE PAcHBUINTENS B HAaIlla30HE
20—240 B. PacnbumnTens cHaOxeH cutamu ¢ pazmepoM stueek 40 u 100 mxMm. Jluametp cur
nomwkeH ObITh 15—20 MMm. PaccrosHue Meay CUTOM pPacmbUIUTENs M TOPU30HTAILHOM
IUIOCKOCTBIO ~ PACHOJNIOKEHHSI ~ JJIEKTPOJIOB  JOIDKHO  PEryJMpOBaThCS  TUCKPETHO C
MOTPEITHOCTEI0 He Ooiee 1 MM M pUHUMATH 3Ha4YeHus 5; 10 MM.

1.2. DAEKTpoIbl NCKPOBOTO MCTOYHHKA 3a)KUTaHUsI, IPEICTABISIFONIIE COO0H CTEPIKHU U3
HEpXKaBCIOIIEH cTanmu AuaMeTpoM He Oonee 3 MM, anuHON He MeHee 20 MM. DIIEKTPOIBI
3aKpEIUIeHbl TOPU30HTAIBHO M COOCHO APYT K APYTY. YTOJ 3aTOYKH 3JEKTPOAOB IOJDKECH
ObITh He Ooiee 15°, paccTosiHIE MEXIY AJIEKTPOJAMU COCTABISIET 2—6 MM M PEeryJIHUpyeTcs
JIUCKPETHO ¢ marom 1 MM u norpemHsoctsio £0,1 MM.

1.3. VcTaHoBKa IOMKHA 00eCTeunBaTh HCKPOBOH pasps/l ¢ 3alaceHHoM sHeprueii 10°—
10" Jx (npu HEoOXOZMMOCTH yKa3aHHBIC NpeAedbl MOXKHO pacUIMpHTh). YacToTa
CJIeTOBaHUS MCKPOBBIX pa3psoB He MOJDKHA mpeBblmaTh 2 I'm. B 6moke ¢gopmupoBaHus
HCKPOBOTO pa3psijia UCHOJIb3YIOT: HCTOYHHUK BBICOKOTO HAMpPSKEHUS MOCTOSHHOTO TOKa C
peryiaupyemMsiM HanpsbkeHueM ot 5 1o 12 kB; kunoBonsT™meTp Tuna C-196; usmepurens L,
C, R tuma E7—11; xonnencaropsr Bakyymusie Tuma KIT 1—4 s 3anacaemoii sHeprun ot 0
1o 50 mJIx u mononHUTENBHBIE KOHAeHCcaTops! THa OI'T-U s 3amacaemoii sHeprun ot 50
10 100 m/Ik; MHAYKTHBHOCTH B Ka4€CTBE KOTOPOH MCIOJIb30BaHa BHICOKOBOJIBTHASI OOMOTKA
aBTOMOOWJIBHOW KaTymike 3axuranus tuna b115; Bakyymuble Beixmodarenu tuna BB-
16/10. MoHTaxXx BBICOKOBOJIBTHOM IIETIA JOJDKEH MPOM3BOIUTHCA BBICOKOBOJIBTHBIM
npoBoxom Mapku [II1OB, a cymmapHas qyinHa poBoia He JOJDKHA MPEBHIIIATE 2 M.

1.4. IlpuromHocTh yCTaHOBKHM K pabore mpoBepsitoT mo jmkonomuio (IOCT 22226),
MHUHHMaJIbHAS! SHEPIUsl 3aKUTaHNs! KOTOPOTO JOJIDKHA OBITh paBHOH 15+5)M/x.

2. [IpoBeneHMe NCTIBITAHUHA

2.1. JIng ucpITaHU# HCIIONB3YIOT MBLIb TUCTIEPCHOCTHIO MeHee 100 MKM.

2.2. PerynupyloT mapameTphl pa3psIHOro KOHTypa (€MKOCTb pabouero KoHJeHcaTopa U
HalpspKeHWe Ha ero OOKJIQJKax) TakuM o0pa3oM, 4TOOBI 0OecreunBajioch 3aJaHHOE
3HAYEHHE 3alIaCCHHON B KOHJCHCATOPE SHEPTUH.

2.3. VcraHaBIMBAlOT B PAaCHbUIMTENb CUTO C TaKUM pa3MEpPOM sUeeK, NMPH KOTOPOM
JIOCTUTAeTCs] MaKCHUMAaJIbHBIN AMana3oH M3MEHEHUs KOHIEHTpaluu NbUIH. BaapocuToBbIM
pacmbUIMTENEM  CO3JAeTCd  MBUICBO3AYIIHAS CMECh IPOHM3BIBAIOIIAS  pa3psIHBIN
MIPOMEXYTOK.

2.4. BxmouaioT pabodyl0 U KOHTPOJHPYIOUIYIO amnmaparypy, OOeCHeuuB pPexHM
MEPUOINYHOTO UHUIIMMPOBAHUS HCKPOBOT'O pa3psija.

2.5. UcnelTanysl Ha BOCIUIAMEHEHHE MBIIEBO3AYLIIHON CMECU MPOBOAST IPU 3aBEAOMO
3aKUTAIONIe PHEpruu, naromeil BeposTrHocTs BociutameHerns oT 0,1 mo 0.6 Ilpu atom
BEJIMYMHA Pa3psJHOTO MPOMEKYTKA paBHA 4 MM, PACCTOSIHUE MEKAY CHUTOM U JIEKTPOJaMHU
paBHo 10 Mm.

Eciu mpu 100 Mk HET BOCIUIAMEHEHHMH TMBUIEBO3IYIIHON CMECH, TO HUCIBITAHUS
MOBTOPSIFOT, M3MEHSSI BEIMUYMHY Pa3psiIHOTO MpOMeKyTKa (cM. m. 1.1), BBICOTY cuTa Hax
ANEKTPOJaMH, a TaKkKe HampshkeHne Ha BHOparope ¢ marom 50 B. Yucimo MCKpOBBIX
Pa3psIIOB B KAKIOH cepuu J0DKHO OBITh He MeHee 100.

MuHuManbHON SHEprue 3aKUraHusi JaHHOW MbUIEBO3IYIIHON CMECH CUUTAIOT SHEPTHIO
cB. 100 m/Ix, ecay Ipu NCTIBITAHUAX HE 3aPETHCTPUPOBAHO HU OJTHOTO BOCTIIIAMEHEHHSL.

2.6. B MOMEHT BOCIUIAMEHEHHUsSI MBUICBO3IYLIHOW CMECH OTKIIOYAIOT BHOPOCHTOBOU
pacnbUINTENh U HCTOYHUK BBICOKOTO HANPSXKEHHS OCTOSHHOTO TOKa,



3a BOCIUIAMEHEHHE NMPHUHUMAIOT T'OPEHME IBUICBO3YIIHON CMECH M paclpoCTpaHEHHE
IUIAMEHH OT HMCTOYHHMKA 3a)XKMI'aHUs Ha PAccTOsHUE, Ooyiee yeM B 2 pa3a IpEeBbINIAIOIICE
Ppa3psAHBIA IPOMEKYTOK.

2.7. VicuipITaHus Ha BOCIIAMEHEHHE MBIJIEBO3AYIIHON CMECH MOBTOPSIIOT NP Pa3InIHOM
HalpsDKCHWH  Ha  BUOpaTope  pacHbUIMTENsl O  BBIABIEGHMA  Haubosiee  JIETKO
BOCIUIAMEHSIOILEHCS CMECH.

Hawubonee nerko BoCIUTaMEHSIOIIASCS MTBIIIEBO3/IYIIHAS CMECh MMEET CaMylo BBICOKYIO
BEPOSITHOCTh BOCIUIAMEHEHHS. BeposTHOCTE BOCIIIaMeHEeHNS (P) BBIYUCISIOT 1O (hopMyIie

p=2 (104)
n

i€ 7 — YHCJIO BOCIUIAMEHEHHH TTBIIEBO3AYIIHON CMECH B JAHHOW CEPHUN MCIBITAHHH;

1 — o0IIee YHCIIO UCKPOBBIX pa3psiioB B JAHHOH CEpPUH UCIIBITAHHN.

[Tpumeuanne. Ynciao BOCIIIAMEHEHNH JOKHO OBITH OAMHAKOBBIM B K)KIOW CEpHH U HE
MmeHee 10.

2.8. M3mensst paccrosaue (h) Mexmy cHTOM J03aTopa W JJIEKTPOJAMH, a TaKXkKe
BEIIMYUHY pa3psSAHOTO TpoMexyTKa (/), TOBTOPAIOT UCHBITaHUS C Hambollee JeTKO
BOCIUIAMEHSIOIIEHCS] MBUICBO3AYIIHOH CMECBIO IO BBIBJICHHS ONTHMAJbHBIX 3HAYEHHIH
NepeMeHHbIX mapameTpoB / ¥ [. OnTHUMaibHbIE 3HAUEHMs YKa3aHHBIX IapaMeTpoB
XapaKTepu3yroTCcsl HANOOJbIIeH BEPOITHOCTHIO BOCIIAMEHEHNSI.

2.9. V3MmeHsst HEPTUIO UCKPOBOTO pa3psiia, MPOBOIST HCIBITAHUS C HaHOOJee JIETKO
BOCIUIAMEHSIOIIENCS MBUIEBO3AYIIHOW CMECHI0 IPH ONTHMAJbHBIX 3Ha4eHWsAX h u [ 1o
BBISIBJICHUSI MUHUMAaJIbHOW 3HEPruu 3axxuraHus. 110 sKCHeprMeHTaIbHBIM JaHHBIM CTPOST
KPHBYIO 3aBUCHMOCTH BEPOSTHOCTH BOCIUIAMEHEHHS OT BEJIMYMHBI SHEPTUHM 3KUTAHMS
(aeprt. 31).

3aBHCUMOCTb BEPOSITHOCTH BOCIIJIAMEHEHHUS ITBIJICBO3yIITHON CMECH COIOJINMeEpa
CAME/ (ITOCT 12271) ot 3Ha4eHMsI SHEPTHH 3KUTAHHS

Bepoamuocis BocianamMeteH YR
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THOPRUR J0WUSEHUA, ML IR
Yeprt. 31

3. OneHka pe3yabTaToB
3.1. 3a MUHUMAaNbHYIO JHEPrHI0 3aKUTaHMUS HUCCIEAYEeMOH MbUIEBO3IYIIHON CMeECH



MPUHAMAIOT  3HAU€HHE  DSHEPruM  3aKWUTaHUS, COOTBETCTBYIOIIEE  BEPOATHOCTH
Bocmuiamenenus 0,01.

0 2. YCIIOBHSI M pe3yNIbTaThl UCTBITAHUI PETHCTPUPYIOT B MPOTOKOJIE, PopMa KOTOPOM
TIpUBEICHA B IPHIOKEHUH 1.

4. TpeboBanus 6e30MacHOCTH

YcraHOBKY cleqyeT IoMenaTh B BBITSDKHOM Ikady. Pabouee Mecto oneparopa 10mKHO
VIOBIETBOPATH TpeboBaHmsM siekTpodesonacHoctd o ['OCT 12.1.019 u canuTapHO-
rurueandecknM tpedoBanusam mo 'OCT 12.1.005.

I[IPHIIO)KEHHE 15
Pexomenoyemoe

METO/I OIIPEJIEJIEHUSI MAKCUMAJIbHOM CKOPOCTU HAPACTAHHA
JABJIEHNS B3PBIBA ITBIJIEBO3/IYIIHBIX CMECEUN

1. Annmaparypa

Onmcanue ammapaTtypbl JJis  ONpPEACTCHUS MAaKCHMAIBHOW CKOpPOCTH HapacTaHUS
JTABJICHUS B3PbIBA MMBUICBO3AYIIHBIX cMecei mpuBenero B 1. 4.11.1.

2. I[logroroBka K ucneITaHnio [1oaAroToBKa K MCHBITAHHIO — 110 11. 4.11.2.

3. [IpoBeneHue ucnbpITaHUM

HcnpiTanus 10 OMpPEeNICHII0 MAaKCUMAITFHOW CKOPOCTH HApACTAHUS NTABJICHUS B3phIBA
TIBIICBO3IYIITHBIX CMECEH IPOBOIAT coriacHo 1. 4.11.3.

4. OneHka pe3yabTaToB

ITo pe3ynbTaTaM €TUHHUYHOTO WCIBITAHUS OMPEICIAIOT HAaHOOJIbIIee 3HAYCHUE CKOPOCTH
HapacTaHWs JaBIICHUS B3pPBIBA MBUICBO3IYITHON CMeCH 1m0 Gopmyire

(dp/d) = (dp/ o), - (105)

Po

(dp/dt)yp, (dp/dt), — COOTBETCTBEHHO 3HAYCHHs CKOPOCTH HAPACTAHUs JaBICHMS

B3pbIBA W MAaKCHMaJbHOW CKOPOCTH H3MEHEHHWs [aBleHHS B IpoLecce CIUMHHIHOTO
ucnbrranms, klla-c.

Jns onpeneneHuss MaKCHMAaJIBHOH CKOPOCTHM HapacTaHUsl NABIICHHS B3pbIBa CTPOSIT
KPHUBYIO 3aBHCHMOCTH CKOPOCTH HapacTaHWs AaBieHus B3pbiBa (dp/dt),,, OT KOHIIEHTpAIUH
BemiecTBa P, Hambonpmee wu3 mnomydeHHbIXx 3HaueHudt (dp/dt)s,, mHpuHMMaT 32
MaKCHUMaJIbHYIO CKOPOCTh HApaCTaHHsl IaBJICHHS B3PhIBA HCCICAYEMOT0 BEILECTBA.

5. YcnoBus U pe3ynbTaThl UCIBITAHUN PETUCTPUPYIOT B MPOTOKONIE, opMa KOTOPOTO
NpUBECHA B IIPUWIOKEHHUH 1.

NHO®OPMALIMOHHBIE TAHHBIE
1. PASPABOTAH 1 BHECEH Munucrepctsom BHyTpeHHux aeia CCCP

PA3PABOTUHMKHA

A. . Kopompuenko, A-p TexH. Hayk, npodeccop; JI. C. Adanackesa; B. C. badbkuHn, 1-p
texH. Hayk; O. M. I'oBnak; B. U. T'opuikos, kang. texH. Hayk; H. H. ['ypesiHOoBa, kaHA. TEXH.
Hayk; M. O. [leBnmukanoB; A. B. IBanoB, xaun. texH. Hayk; B. C. Wnmmukus; b. 3. Korges;
I'. H. KpaBuyk; B. C. KpuBopyuxo; B. H. KpuBynun, kana. texs. Hayk; H. M. Kpyrnskona;
E. A. KynpsaBues, kann. texs. Hayk; B. C. Kynes; M II. Manenkos; B. B. MonbkoB, kaHz.
¢u3.-mar. Hayk; B. A. Mopo3s; M. A. Mortus; B. 0. HaBnensi, kanz. texs. Hayk; H. JL
[TonmeraeB, xkanHn. texd. Hayk; C. A. Ilonos, kaHn. TexH. Hayk; B. M. Cumoprok; I'. H.
CwmenkoB, 1-p TexH. Hayk; H. A. Tepemuna; P. 3. ®axpucnamos, kana. Texs. Hayk; JL. T
®unul, kaua. TexH. Hayk; F0. H. Ille6eko, a-p TexH. Hayk; B. A. SIporir, kaHa. TeXH. HAyK.

2. YTBEPXJEH U BBEJEH B JIEMUCTBUE IlocraHoBaeHHeM I 0CYy1apcTBEHHOrO
komurera CCCP 1o ynpaBieHHIO KaueCTBOM MPOIYKIMH U cTaHaapTaM oT 12.12.89 Ne 3683

3. Cpok niepBoii mpoBepku 1995 r., nepuoJuUHOCTh IPOBEPKU S JIET.

4. CranzmapT MOJHOCTBIO COOTBETCTBYET MEXAyHapogHOMY cTaHmapTy MOK 79—4—75
[0 ONpEAENICHUIO TeMIepaTypbl CAaMOBOCIUIAMEHEHHs Tra30B M xkujakocted. CraHmapT
COOTBETCTBYET MexayHapoaHoMmy ctangapty MCO 1182—83 B wactu mMeTona mpoBEAEHUS
WCTBITAaHAS MaTepuaiioB Ha HeropiouecTs; CT COB 382—76 B 4acTH OIEHKH pe3yIbTaTOB
HCTBITAaHKS MaTepuasioB Ha Heroprodecth, MMCO 2719 —73 u CT COB 1495—75 B wactu
CKOPOCTH HarpeBaHusi o0pasiia M MPOBEJCHUS] UCIBITAHKUS Ha BCHBIIIKY HEPTENPOIYKTOB B
3akpbiToM Turie; MCO 1523—83 B wacTH CKOpOCTH HarpeBaHus oOpasla W NpOBEICHHS
UCTIBITAHMS Ha BCTIBIIIKY JAKOB, KPACOK, HE(TSIHBIX M aHAIOTHYHBIX MPOIYKTOB B 3aKPHITOM
turne; UCO 2592—73 u CT COB 5469—86 B yacTH omnpeneneHus TeMIepaTypa BCIIbIIIKN
u BocIulaMeHeHus1 HedrenpoaykToB B oTkpbiToM THIIE; CT COB 4831—84 B wactn meTozna
oTIpeJieNIeHns] KOHLEHTPAIIOHHOTO TIpe/ielia pacTpOCTPaHEeHHMsI IUIAMEHH B IBIJIEBO3TYIIHBIX
cMmecsx. B cranmapt BBenmeHs! MexayHapoanbnii cranaapt MCO 4589—84, CT COB 6219—
88 u CT COB 6527—388.

5. B3AMEH I'OCT 12.1.044—284

6. CCbIJIOYHBIE HOPMATHUBHO-TEXHUYECKHUE JOKYMEHTbI

Oo6o3nauenne HTJ], wna|llomep myHKTa, TOAITYHKTA, TPHIOKESHUS
KOTOpOM J1aHa CChUIKA

TOCT 12.1.004—85 1,1,2.13,2.2.2,232,242,252,2.62,2.82,29.2,
2.12.2,2,17.2,2.18,2,2.19.2,2.20.2

4.1.5, 43.5, 445, 455, 4.6.5, 4.7.5, 4,84, 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

I'OCT 12.1.005—388




I'OCT 12.1.010—76

I'oCT 12.1.011—78
I'OCT 12.1.018—86
I'oCT 12.1.019—79

I'OCT 400—S80
I'OCT 2603—79
I'OCT 2715-75
I'OCT 5632—72
I'OCT 6006—78
TI'OCT 8894—286
I'OCT 9147—80
I'OCT 10667—74
I'OCT 12271—76
I'OCT 12423—66
I'OCT 12766.1—77
I'OCT 16363—76
I'OCT 19433—88
I'OCT 19908—80
I'OCT 21793—76
I'OCT 22226—76
I'OCT 22300—76

1.1, 2.2.2, 232, 242, 252, 2.6.2, 29.2, 2.12.2,
2.17.2,2.18.2,2.19.2,2.20.2

242

2.9.2

4.1.5,4.4.5,455,4.65,4.7.5,4.84,495, 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

45.13

4.12.2.5

[Ipunoxenue 14

4.16.1.1

4.12.2.5

4.11.1.1

45.1.2

4724

[punoxenne 14

4.7.2.2,4.13.2.2,4.143.1

4.11.1.3,4,18.1.1, 4.20.1.1

43.2.6

1.1

4.8.1.1

4.14

4.11.2.5, npunoxenue 14

4.16.1.7

COJIEP)KAHUE

1. O6mmue nooKeHHs

2. IlokazaTenn m0XapoB3PbIBOOIIACHOCTH

3. YcnoBus 1oxapoB3pbIBOOE30IIACHOCTH TIPH MCIIOJIB30BAaHUH BELIECTB M MaTEPHAIIOB

4. Meronsl omnpeneneHUs MoKa3aTeled IMOXKapOB3PBIBOONACHOCTH  BELIECTB H
MaTepHuasoB

IIpunoxenue 1. IlpoTokosbl ompeneneHuH NOKa3zaTeNned  MOXKapOB3PHIBOONACHOCTH
BEILIECTB U MaTepHaIoB

IIpunoxenue 2. MeTopl pacyeTa TEMIIEPATyphl BCOBIIIKH XKUIKOCTEH

[Ipunoxenue 3. MeToasl pacyera TeMIEpaTypsl BOCIIIIAMEHEHHS XKUIKOCTEN

[Ipunoxernne 4. Meronsl pacueTa KOHILEHTPALMOHHBIX IPEIEIOB PaclpOCTPAHCHUS
IUTAMEHH 110 T'a30- U apOBO3AYIIHBIM CMECAM

IIpunoxenue 5. KoHCTpyKuus pacHbIIMTENs TUCIEPCHBIX BEIIECTB IPU OINpPEAeICHUH
MoKa3aTeel B3phIBa MbIIEBO3AYIIHBIX CMecen

[Tpunoxenne 6. MeToas! pacueTa TEMIIEPATYPHBIX MPEIETIOB PAaCIPOCTPAHCHNUS TIIAMEHH

IIpunoxenue 7. MeToapl 3KCIEPUMEHTAIBHOIO OINPEACIECHUS HOPMAaIbHOW CKOPOCTH
pacnpocTpaHeHHs IUTAMEHH B ra30- U MapOBO3IYIIHBIX CMECSX

IIpunoxenune 8. MeToJ 3KCHEPUMEHTANBHOIO OMNPEAEICHUS MAKCHMAJIBHOIO AABICHUS
B3pBIBAa U MaKCHUMAJIFHON CKOPOCTH HapacTaHWs JABJICHHS B3PbIBA ra30- M MapOBO3AYIIHBIX
cMmecen

Ipunoxenne 9. OmnmcaHue cTaHAapTHOro o6Opaslia K METOLy OIpeleleHHs
KO3 pUIHEHTa THIMOOOPA30BAHMUS

[punoxerne 10. Ommcanme MakeTa CTaHAAPTHOTO oOpasla K METOAY OMpeIeTCHHS
HHJIEKCA PACIPOCTPaHEHUs IIaMEHH

IIpunoxenne 11. Meron pacuera MaKCHMaJbHOIO [JaBJIEHHS B3pbIBA TIa30- W
MapOBO3AYIIHBIX CMecei

[punoxerne 12. Meronbl pacdera CKOPOCTH HapacTaHWS NABICHUS B3pHIBA ra3o- H
[1apOBO3YILIHBIX CMece

IIpunoxenne 13. MeTroa SKCHEPUMEHTANIBHOTO ONPEAETICHUS YCIOBUH TEIIOBOTO
CaMOBO3TOPAHUS BEILECTB U MaTEPHAIIOB

[punoxernne 14. MeTon SKCIEpUMEHTAIHHOTO OIpPEENICHIs] MUHUMAIHHON SHEPTHH
3a)KUTaHUsI TBUIEBO3/LYIITHBIX cMecei

IIpunoxenue 15. Merton omnpeaeneHnss MAaKCUMalIbHOM CKOPOCTH HapacTaHUs AABICHUS
B3pbIBA MBLIEBO3IYIIHBIX CMECEN



