T'OPEHUE KUJKOCTEM

[ToTpebaeHune >KUAKOTO TOIJIMBAa B MUPOBOM XO3SIICTBE TOCTUTAET B HACTOSIIIIEE
BpEeMs TUTAHTCKUX MAacIITa0OB U MPOJOKACT HEYKIIOHHO PaCTH. JTO MPUBOIUT K
MOCTOSTHHOMY ~ pa3BUTHUIO HedTenoObIBaroned u  HedTenepepabdarbiBaroien
MIPOMBITIUICHHOCTH.

Kugkoe TOINIMBO MNPEBPATWIOCh B HACTOSIIEE BpPEMs B  BaKHEWIIEE
CTPATeTUYECKOE ChIPhE, U ITO OOCTOSTEIHCTBO MPHUBOJAUT K HEOOXOAMMOCTH
CO3/aHUs TPOMAJHBIX ero 3amacoB. O0ecnedeHre MOXKapHOH Oe30MacHOCTH IpU
n00bI4Ye, TPAaHCIIOPTHPOBKE, TEPEPaAdOTKE U XPAHCHUH KHUJAKOTO TOTUTMBA SIBIISICTCS
BAOKHEHIIIEH 3a]a4€ii OPTraHOB MOKAPHOU OXPAHBI.

BocnmiiameHeHHe JKHAKOCTH

Baxkne#mmM CBOMCTBOM JKHIIKOCTU SIBJSIETCS €€ CIOCOOHOCTh K HCIapeHuo. B
pe3yJibTaTe€ TEIJIOBOIO JBHMXKEHHS YacTb MOJIEKYJ, MPEOAOJIEBas  CHJIbI
MOBEPXHOCTHOTO HATSHKEHUS KUIKOCTH, TIEPEXOIUT B TA30BYIO 30HY, 00pa3ys HaJl
noBepxHocteio JIBX, I[OK mnapoBo3gymHyto cmech. 3a c4eT OpOYyHOBCKOTO
JBKEHUS B Ta30BOM 30HE MMEET MECTO W OOpaTHBIA MpPOLECcC — KOHJICHCALIMS.
Ecnu 00beM HaJ KUIKOCTHIO 3aMKHYTBIN, TO TIPH JHO00M TeMIepaType KUJIKOCTU
YCTAHABIIMBAETCS JUHAMHYECKOE PABHOBECHE MEXKIY IMPOLECCAaMH HUCIApEHUS U
KOHJICHCALIUU.

Taxum 06pa3zom, Hajl MOBEPXHOCTHIO (3€PKAJIOM) KHUIAKOCTH BCETAA CYILIECTBYET
NapOBO3AYLIHAs CMECh, KOTOpash B COCTOSHHUM PABHOBECHS XapaKTEepU3yeTCs
JABJIEHUEM HACBILIEHHBIX MAPOB JKUJIKOCTU WM MX KOHIEeHTpauuei. C pocTtom
TEMIIEpaTypbl JABJIEHUE HACBIIIEHHBIX MAPOB BO3PACTAET COIJACHO YPABHEHUIO
Kiaiinepona-Knasnyca:
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pP=p,€¢ RT?
TAE P, — JABJICHHUE HACBIIIECHHOrO Mapa, [1a;

Qe — TEII0Ta UCTIapeHusT — KOJIMYECTBO TEIIa, HEOOX0IMMOE JIJIsl IEPEBO/IA B
apooOpa3HOE COCTOSIHUE CIMHMIIBI MAaCChl JKHJIKOCTH, KJ[»/MOIb;

T'— Temnieparypa xkuakoctu, K.

N3 (7.1) cinenyer, 4To € YBEJIWYEHUEM TEMIEPATYphl XKUIAKOCTH J1aBJICHUE
HACBILIICHHBIX MApOB (WM UX KOHIIEHTPAIHsI) BO3PACTAIOT AKCIIOHEHIIUAIBHO (pHLC.
7.1). Takum o6pazom, uist TF0O00M JKUIKOCTH BCETr/Ia CYHIECTBYET TaKOW MHTEpPBAJ
TeMIepaTyp, MpH KOTOPOM KOHIIEHTpalMs HACBHIIICHHBIX MapoB HaJ 3€pKaloM
OyAeT HaxoauThCs B 0OnacTu BocmiameHeHus, 1. €. HKJIB <¢ < BKIIB
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Puc. 7.1. MamenenHe KOHueHTpallHK
NapoB Hal MXHAKOCTHIO OT €& TeM-
HepaTypsl
> | — KOHUEHTPAUHf HaCHIIEHHBIX
T napos; 2 — KOHUEHTpAlHs HEHACH-
IEHHBIX NapoB
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[Ipy HamMYMK MCTOYHHMKA 3a)KUT'aHHWS Takas CMeCh OyAeT crmocoOHa K
BOCIUIaMeHeHHuI0. [Ipy Hamuyuy MCTOYHHMKA 3a)KMraHdus Takas CMech Oyjer
CIIOCOOHA K BOCIIAMEHEHHUIO.

[Ton TemnepaTypol BCIHBIIIKM MNOHUMAKOT HAWMMEHBIIYK) TEMIIEPATYPY
JKUJIKOCTH, NPU KOTOPOM HAJ €€ MOBEPXHOCTBK) B YCIOBHUSX CIEHUAIbHbBIX
UCTIBITAaHUN  00pa3yeTcss KOHIIGHTpalds TMapoOB JKUJIKOCTH, CIIOCOOHAs K
BOCIUIAMEHEHUIO OT WCTOYHUKA 3aXHTaHUS, HO CKOPOCTh WX 00pa3oBaHUs
HEJIOCTATOYHA JUIsI TIOCJIEAYIOIIEro ropeHus. TakuMm oOpa3oMm, Kak Ipu
TeMIlepaType BCIHBIIKKM, TaK W TPU HIKHEM TEMIIEPATYPHOM TNIpeese
BOCIUIAMEHEHHUsI  HAJl TOBEPXHOCTBHIO  JKUIAKOCTH  OOpasyeTrcss  HUXKHUU
KOHIICHTPAILMOHHBIN MpeAes BOCIUIAMEHEHUs, OJIHAKO B nocnennem ciydae HKIIB
CO3/1a€TCS HAaChIIEHHBIMU Tapamu. [loaToMy TemmepaTypa BCHBIIIKKM BCErjaa
Heckoyibko BhImie, yeM HTIIB (cm. puc. 7.1). XoTs npu Temriepatype BCIBIIIKA
MMEET MECTO KPATKOBPEMEHHOE BOCIUIAMEHEHHE IMAPOB B BO3JyXE, KOTOPOE HE
CIIOCOOHO TEpeHTH B YCTOWYMBOE TOPEHHE KHUAKOCTH, TEM HE MEHee, MpHu
OTIPENICTICHHBIX yCIIOBUSX BCIBIIIKA TMAPOB JKUJIKOCTH CIIOCOOHA SIBUTHCS
HMCTOYHMKOM BO3HUKHOBEHMS MOXKApPA.

Kpome TemniepaTyphl BCHBILIKH, pa3IMYaloT €lie TEMIEPaTypy BOCILIAMEHEHHUS.
DTO HauMeHblIas TeMIepaTrypa >KUJIKOCTU, IPU KOTOPOW MOCJE BOCIJIAMEHEHUs
MapoB OT UCTOUYHHKA 3KUTaHUSI YCTAaHABIUBAETCS CTAIMIOHAPHOE TOPEHUE.

CymiecTBeHHass 3aBUCHUMOCTh TEMIIEpATyp BCIHBIIIKKM W BOCIUIAMEHEHHS OT
YCIOBHSI 3KCIIEPUMEHTA BBI3BIBAET ONPEACIEHHBIE TPYIHOCTH IIPU CO3JaHHU
pPac4YeTHOTO METO/a OIICHKY WX BenuduH. OMHUM U3 HanboJyiee pacipoCcTpaHEeHHBIX
Y3 HUX SIBJISICTCS MOJIyDMIIUPUYECKUN METOM, IPEIIOKEHHbIA B. 1. biimHOBBIM:

B
__ = 7.9
TBC D 1 pyc , ( }

rae Ty, — Temneparypa BCOBILIKY (BociiaMmeHeHus), K;

PBC — INaporajdbHOC JaBJICHNEC HACBIIICHHOIO Iapa > XUJAKOCTH IIpU TEMIICPATYPC



BCTIBIIIKY (BOCIIIaMeHeHus ), [1a;
2
D, — ko3 unment auddy3uu napos KUIKOCTH, M /C;

N — KOJIMYCCTBO MOJICKYJ KHUCJIOPOAA, HGOGXOI{I/IMOC JJIA ITIOJIHOI'O OKUCJICHUA
OHHOﬁ MOJICKYJIbI TOPIOYECT O,

B — xonHcTanTa MCTOZa OIPCHACICHHA.

Pexomennyercs mpu pacdere TemmepaTrypbl BCHBIIIKH B 3aMKHYTOM COCYE
npuHuMaTe B=28, B OTKpbITOM cocyae B=45, npu pacuere TemMOeparypsl
BOCIIaMeHeHUs B = 53.

PacnpocTrpaHeHnne miiaMeH# 1o MOBEPXHOCTH KHUIKOCTH.
AHaJIU3 BJIMSAHUSA YCJIOBHIA TOPEeHNUsI HA CKOPOCTh PACHPOCTPAHEHHS TJIaMeHH

CBOKMCTBO TUTAMEHHU K CaMOMPOU3BOJIBHOMY PaCIpOCTPAHEHUIO UMEET MECTO HE
TOJILKO B CJIydae TOPEHHS CMecel TOPIYHMX Ta30B € OKHCIUTENEeM, HO U TpH
TOPCHUH JKHJIKOCTEH U TBEpABIX BemecTB. I[Ipu JOKaIbHOM BO3IEHUCTBUN
TEIUIOBBIM HCTOYHUKOM, HANpUMEp OTKPBITBIM TUIAMEHEM, XHUAKOCTh Oyjaer
IIPOTrPEBaTHCS, BO3PACTET CKOPOCTh UCTIAPEHHUS M TIPU TOCTHIKEHUHN TTOBEPXHOCTHIO
XKHUJKOCTH TEMIIepaTyphl BOCIUIAMEHEHHS B MECTE BO3ACUCTBHS HCTOYHHKA
MPOU30UIET 3aKUTaHWE IMAPOBO3AYIIHOW CMECH W YCTAHOBUTCS YCTOMYMBOE
IIaMsi, KOTOPOE 3aTe€M C OMPEIEICHHON CKOPOCTBhIO OyJIEeT pacnpoCTpaHsIThCS IO
MOBEPXHOCTH XOJOTHON KHUIKOCTH.

PaccMoTpuM  IBIDKYIIYIO CHIIy pPaclpOCTPAaHEHHUs IMpoIlecca TOPEHHs U €ro
MEXaHH3M.

PacnpocTpanenne 1miamMeHM 1O TOBEPXHOCTH KUAKOCTH IIPOTEKAET B
pe3yapTare TEIUIONEpeNayd  M3JIyYEHHEM, KOHBEKLIHEW W  MOJIEKYJSIPHOU
TEILIONPOBOJAHOCTBIO OT 30HBI IUIAMEHHU K IIOBEPXHOCTH 3€PKaJIa KUIKOCTH.

OCHOBHYIO pPOJIb B O3TOM TI0 COBPEMEHHBIM TMPEACTABICHUSIM HUIPAET
Teryion3nydeHue oT ruiameHu. Ilmams, oOnamas BbIcOKoi Temmeparypoil (Ooliee
1000°C), crocoOHO, Kak HW3BECTHO, H3JIy4yaTh TEIUIOBYIO »Hepruto. CoriacHo
3akoHy Credana-bonpliMana, HWHTEHCUBHOCTbH JYYHUCTOTO TEIJIOBOTO TIOTOKA,
OT/IaBa€MOT'0 HarpeThIM TEJIOM, OMPEACIIAECTCS COOTHOLIEHUEM:

Qq,=excx(Tq,4-T,K4)

TJie € - CTCTICHb YEPHOTHI,

-7 2 14
o - noctosiaHas Credana - bomeimana, = 2079 x 107 kmx/(m” 1 KY)
T ¢, T x - t bakena ¥ nOBepXHOCTH KUAKOCTH, K
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DTO TEIIo pacxoayeTrcss Ha ucnapenue () u nporpes () KHUIKOCTH B

IIIyOuHY.

Qg = q' +q'" = rxpxW + pxUx(T . -To)xc, rae
I' - TeTJI0Ta UCHapeHusl, KIDK/T
p - IUTOTHOCTB , T/cM°
W - nuHeitHas CKOPOCTh BBITOPAHHS , MM/
U -ckopocTh nporpesa B riiyOuHy, MM/
T - HaganpHas T-pa KUIKoCTH, K

C - yJeabHas TeIIOEMKOCTb XKUIAKOCTH, 1x/(T K)

MakcumanbHas TeMIEpaTypa )KUIKOCTH paBHA t €€ KUIICHHUS.
B ycranoBuBIIEMCS IIpOoLIECCE TOpEHUsT HAOIIOAACTCS PAaBHOBECHE MEXKIY
CKOPOCTBIO UCIIAPEHUS U CKOPOCTHIO BHITOPAHMUSL.

Bepxuuii cnoil XUIAKOCTH HarpeBaeTcs 10 0osee BBICOKOM TeMIepaTyphl,
yeM HWKHHE. TemnepaTypa y CTEHOK BBILIE, YEM B CEPEIUHE pe3epByapa.

Takum o00pa3oMm, CKOpPOCTb pPacHpOCTpaHEHUsl IUJIAMEHHM IO >KHIKOCTH, T. €.
nyTh, MPONACHHBIA IJIAMEHEM B €JIMHHILY BPEMEHM, ONPENENsieTCS CKOPOCTHIO
nporpeBa MOBEPXHOCTU >KUJIKOCTH, MOJA BO3JAEHCTBUEM JIYYHCTOTO TEIIOBOTO
NMOTOKa OT IJIaMEHHU, T. €. CKOPOCThIO 00pa3oBaHMs TOPHOYEH MapOBO3AYIIHON

CMECH HaJ 3C€PKaJIOM KXKHIKOCTH.

XapakTep pacmnpeneneHus TeMmIepaTyp 3aBUCUT OT poOJAa KHUIKOCTH H
yCIOBUM ropeHus. JUIs JKUAKOCTEH, y KOTOPBIX CKOPOCTb BBITOPAHUS MEHBIIIE
ckopoctu TmporpeBa (HedTh, OCH3MH, Ma3yT), IpuMepHOo dYepe3 10 MuHYT

dbopMuUpyeTCs M30TEPMUUYECKUN  CIIOH,

TOJIIIIMHA KOTOPOro

IMOCTCIICHHO YBCIIMYMBACTCA OO0 OHpe,HCHéHHOﬁ BCJIIMYHUHBI.
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Pacnipenenenue temneparypsl (mose
TEeMIIepaTyp)IPU TOPEHUU KUIKOCTH
To - HayasIbHAs TEMIepaTypa;

Tk - Temneparypa KUNeHus;
Tr—remneparypa ropeHus.
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Pacnipenenenue reMneparypsl B
TIIyOUHY JIJISI KEpOCUHA U OE€H3MHA
B 3aBHCHUMOCTH OT PACCTOSIHUS OT
MTOBEPXHOCTH.

Bona pes3ko cHmxkaeT Temriepatypy kurenus Hedtu, maszyra. [Ipu ropenun
HeTH, comepkaiiel BOAY, NMPOUCXOJUT BCKUIAHUE BOJABI, YTO IPUBOJIUT K

MEepPEIMBAHUIO TOPSIIEH KUIKOCTH dYepe3 OopT pe3epByapa (T.Ha3. BCKHUIAHUE
TOPAIIEH KUIKOCTH.

Han noBEpXHOCTBIO € OTKPBITOIO pe3epByapa KOHILIEHTpaUus IapoB IO
BbICOTE OyIeT pa3lIu4yHOW: Yy TIOBEPXHOCTH OHa OyleT MAaKCUMalbHOH U
COOTBETCTBOBATh KOHIICHTPALMY HACBIIEHHOTO [1apa MpH JAHHOW TeMIeparype, a

0 Mepe TMOoAbeMa HaJ TMOBEPXHOCTHIO TIOCTENIEHHO CHIDKAETCS BCIIEACTBHE
KOHBEKTHUBHOI'O U MOJIEKYJISIpPHOTO YHOCca (puc, 7.3).
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Puc. 7.3. M3menenne KOHUEHTpAlHH NapoB MKUAKOCTH
Mo BHICOTE Hajl ee 3epKanoMm
Pur Pnr Por— coorsercrsenno HKIIB, BKIIB u cre-
XHOMETPHYeCcKasi KOHUIEHTpAlMsi [apoB KHIKOCTH B
soamyxe; Ty, To u T3 — HauajpHble TeMIepaTyphl
wHaxoetH (T1<T2<T3); He — BEICOTA Hall, 3epKanoM
HHIKOCTH, Ha KOTOPOH co3naercs CTeXHOMeTpHYeCKas
KOHIEHTPAlHS



Taxum oOpa3om, HaJ MOBEPXHOCTHIO 3€pKalia )KUIKOCTH B OTKPHITOM pe3epByape
npu J1t000M HAYaJIbHON TeMIepaType >KUIKOCTH BbIlIE, 4eM 1, , OyaeT
HAXOJUThCA 00J1acTh, B KOTOPOW KOHILIEHTpAIMs IapOB B BO3yXe OyIeT
crexuoMerpuueckoil. [Ipu Temmneparype sxuakoct 7, 3Ta KOHUEHTpalus OyaeT
HAaXOJMUThCS Ha BbICOTE F, OT IOBEPXHOCTH JKUAKOCTH, a Iipu Temreparype Ts,
oonbieit T,, — Ha paccrossuun H . ITpu Temneparype, 6JIM3KOM K TEMIIEpaType
BCIIBILLIKY )KUAKOCTU Tp pacpoCTpaHEHUE TIIaMEHH T10 TOBEPXHOCTH KUIKOCTH
OyZeT paBHOW CKOPOCTH €ro paclpoCTPaHEHHUs [0 CMECU TApOB B BO3AYXE, HA
HKTIB, T. e. 3-4cm/c. [Ipu aToM PpoHT TutameHun OyAeT paciookKeH Yy
ITIOBEPXHOCTH KUAKOCTHU. [Ipy nanpHeneM yBeJIn4YeHNU Ha4aJIbHOU TEMITEPaTypPhl
CKOPOCTb PacHpOCTpaHEHUs TUIAMEHH 110 KHUAKOCTU OyAeT BO3pacTaTh aHAaJIOTHYHO
WU3MEHEHHUIO HOPMaJIbHOM CKOPOCTH PACIPOCTPAHEHUS IIJIAMEHH 110
IIapOBO3IYLIIHOM CMECH C YBEIIMYEHHUEM €€ KOHLICHTPALIUH.

Ckopocmb ebi2opaHusi xxudkocmell, enusiroujue ghakmopal.

[Ipu onpenenéHHoN TeMmeparype, BbILIE t, = pa3 MOAOMOKEHHAS KUIKOCTh
IIPOJIOJIKAET T'OPETH ITOCIE YAAIECHUS NCTOYHUKA 3aXuranus. Takas MAHAMaIbHas
TEMIIEPAaTypa HAa3bIBACTCS TEMIIEPATYpPOM BOCILIAMEHEHHA (tyo. it JIBXK ona
BbIIIE t, HA 1-5 °C, ms K - va 30-35°C.

JIuneliHasi CKOPOCTh BBITOPAHMSI - BBICOTA CTOJIOA >KUIKOCTH, BBITOPAOIIAsl B
€IMHUILY BPEMEHU :

N o
Gr=——- )
r
MaccoBast CKOpOCTb BBITOPAHMS - Macca KUIAKOCTH, BBIOPAKOLIAs B €IUHUILY
BPEMEHHU C €AMHULIBI IUIOLIAU ITIOBEPXHOCTH :
M

Wz - - ( zr )

Srx Tr M xc

Mex 1y TMHENHON M MacCOBOU CKOPOCTAMH TOPEHHUS CYLIECTBYET 3aBUCUMOCTD :

W =pxG,

(cmemyer crneauTh 3a Pa3MEPHOCTSAMH BEIMYMH U MPU HEOOXOAMMOCTH BBOJHTH
MONPaBOYHBIN KOA(DPHUITHEHT).

IIporpes xuakocTu no riayomne. Harpes moBepXHOCTH KUAKOCTH JTyYHUCTHIM
NOTOKOM OT IUIAMEHH COMPOBOXKIAeTcs IMepenayeil Ttemnaa Briayop ee. OTOT
TEIJIONIEPEHOC OCYIIECTBIISIETCS B OCHOBHOM TEIUIONPOBOJIHOCTBIO U JTJAMUHAPHOU
KOHBEKIMEHN 3a CYET JBMKECHUS HArPETBHIX U XOJOJHBIX CJIOEB )KuAKocTu. [Iporpes
AKHUJIKOCTU TEIJIONPOBOJHOCTBIO OCYILECTBISETCS HAa HEOOJBIIYIO IIyOuHy (2-5
CM) U MOKET OBITh ONKCAaH YPaBHEHUEM BUIA



Tx - Tt): (TK - To)e_u )
rae T, — Temmeparypa cios )KMJIKOCTH Ha riryoune x, K;

T, — TeMIiepaTypa MOBEpXHOCTH (TemmepaTypa kunenus), K; x — kosdpunnent
IIPONOPLMOHAIBHOCTH, M—K

OTOT TUI TEMIIEPATYpPHOTO MOJIsI HA3bIBAETCS paCHpe/ieNIEHUEM TeMIIepaTypbl
NIEPBOTO POAA .

JlaMuHapHasi KOHBEKIMS BO3HUKAET B PE3yJbTaTe Pa3IMYHON TEMIEPATYPHI
XKUJKOCTH y CTEHOK pe3epByapa M B €ro IEHTpPE, a TakKXKe BCIEIACTBUE
(bpakIMOHHON Pa3TOHKH B BEPXHEM CJIO€ MPU TOPEHUH cMmecei. JlomomHutenpHas
nepegaya TeIJla OT HAarpeThlX CTEHOK pe3epByapa K JKUAKOCTH TMPUBOJUT K
IIPOTPEBY €€ CJI0EB Yy CTEHOK JI0 0oJiee BBICOKOM TeMmmepaTyphl, YUeM B IIEHTPE.
bosnee nHarperass y CTEHOK >KMIKOCTh (WM Ja)xe My3bIpbKU Mapa B clydyae ee
NeperpeBa y CTEHOK BBILIE TEMIIEPATypbl KUIEHUSA) MOJHUMAETCS BBEPX, YTO
CIOCOOCTBYET HMHTEHCHUBHOMY IEPEMEIIMBAHUIO U OBICTPOMY MPOTPEBY CIIOs
KUIAKOCTH  Ha  Oonblnyro  ryOuHy.  OOpasyercs  Tak — Ha3bIBaeMbId
TOMOTEPMUYECKUUA CIIOU, T. €. CJIOW C MPAKTHUYECKU MOCTOSHHOW TEMIIEPATYPOU,
TOJIIMHA KOTOPOTO PAacTET BO BPEMEHM TOpeHHs. Takoe TeMIieparypHOE IoJie
HA3BIBAIOT paclpenesiecHneM TeMIepaTypsl BToporo pozaa (puc. 7.7). O6pa3zoBanue
TOMOTEPMHUYECKOTO CJIOSI BO3MOXXHO TaKXKe HM B pe3ylbrare (PpaKImoHHOU
MEPErOHKU MPUIIOBEPXHOCTHBIX CIIOEB CMECEH JKUJIKOCTEHN, UMEIOIINX Pa3IuYHYIO
temneparypy kunenus. [Io mepe BbIrOpaHusi TakKUX >KUAKOCTEH MPUIOBEPXHOCT-
HBI cjoi oOoramaercs Oojee IJIOTHBIMA BBICOKOKHUIISIIIUMU  (PPAKITUSIMHA,
KOTOPBIE OMyCKAIOTCSI BHU3, CITIOCOOCTBYSI TEM CaMbIM KOHBEKTHBHOMY MPOTPEBY
KUJKOCTH.

Onpenensitoliee BIMSHUE MEPErpeBa KUIKOCTH y CTEHOK pe3epByapa Ha
dbopMHUpOBaHNE TOMOTEPMUYECKOTO CIIOS MTOATBEPKIAIOT CIEAYIOIIHE
IKCIIEpUMEHTaJIbHBIC TaHHbIe. [Ipu ropeHnn OEH3UHA B pe3epByape TUaMeTpoM
2,64 MM 6€3 OXJaXKIeHUS CTCHOK MPUBOIIIO K JOCTATOYHO OBICTPOMY
00pa30BaHUIO TOMOTEPMHUYECKOTO CJI0sl. [Ipr HHTEHCUBHOM OXJIXKJIEHUN CTEHOK
MIPOTPEB KUIKOCTH HA TIIyOMHY OCYIIECTBIISIICS TJIABHBIM 00pa3oM
TEIUIONPOBOJHOCTHIO U B MPOLIECCE BCETO BPEMEHU FOPEHUSI UMETIO MECTO
pacrpeieseHue TeEMIepaTypbl IEPBOTO POJia. Y CTAHOBIIEHO, YTO YEM BBIIIIE
TeMIiepaTypa KUIEHUs KUIKOCTH (IU3eTbHOE TOIIIMBO, TpaHc(hopmaTopHOE
MacJjo), TeM TpyAHee oOpa3yeTcs ToMoTepMHuueckuii cioi. [lpu ux ropenuun
TeMIlepaTypa CTEHOK pe3epByapa PEAKO MPEBHIIAET TEMIIEPATYPY KUIICHUSI.
OpaHako Npu rOPeHUU BIAXKHBIX BHICOKOKHUIISIIUX HEPTEMPOYKTOB BEPOSITHOCTD
00pa3oBaHMs TOMOTEPMHUUYECKOTO CII0s TaKke BbIcoka. [Ipu nporpese cTeHOK
pesepByapa 10 100°C u Bbilie 00pa3yroTcs My3bIPbKHU BOJSIHOTO TIapa, KOTOPbIE,
YCTPEMIISIICH BBEPX, BBI3bIBAIOT MHTEHCUBHOE MEPEMEIINBAHUE BCEH KUJIKOCTH U
OBICTPBII TTPOTPEB B TIIyONHY. BO3MOKHOCTH 00pa3oBaHMsl TOCTATOYHO TOJICTOTO



TOMOTEPMHUYECKOTO CJIOSI IPU TOPEHUH BIAKHBIX HEPTEMPOAYKTOB UpEBaTa SIBJIE-
HUSIMU BCKUIIAHUS U BBIOPOCA JKUIKOCTH.

Hcxonsa u3 paccMOTPEHHBIX BBILIE MPEICTABICHUNH O MEXaHHU3ME BBITOPAHUS
KUIKOCTH, TPOAHATM3UPYEM BIUSHUE HEKOTOPHIX (DaKTOPOB HA MAaCCOBYIO
CKOPOCTb.

CKOpOCTh BBITOpaHUSl 3aBUCUT OT : pOJAa >KHJIKOCTH, TEMIIEpaTyphl,
JMaMeTpa pe3epByapa, ypoBHS KUAKOCTH, CKOPOCTH BETpA .

15 ropesiok MasblX AMAMETPOB CKOPOCTh CTOPaHUs CPABHUTEIBHO BEJIMKA.
[Ipn yBennueHWM AUaMeTpa CKOPOCTh CHaydaja CHWXKAETCA M3-3a HarpeBa oOT
CTEHOK, 3aT€M BO3pPACTAECT, T.K. JAMUHAPHOE TOPEHHUE MEPEXOAUT B TYpOYJIEHTHOE
Y OCTAETCSI MOCTOSIHHBIM MPU JUaMeTpax = 2 M.

[Ipu  TypOyJNEeHTHOM TOpEHUU HIKE TMOJHOTA TOpeHUs  (MOSBISETCS
KOIIOTh), YBEJIMUMUBAETCS TEIJIOBOM MOTOK OT IUJIAMEHHU, OBICTpEEe OTBOJAATCS Maphl,
YBEJIMYHUBAETCS CKOPOCTh UCIIAPEHUSI.

Ilpy  CHW)KEHHWM  YpOBHA  SKUJKOCTH  3aTPYJHSIOTCA  INPOLIECCHI
TerioMaccornepeHoca (OTTOK IMPOAYKTOB TOPEHUs, NPUTOK OKUCIMTENS, IUIaMs
yZIaJsieTcsl OT OBEPXHOCTH YKUJKOCTH ), I03TOMY CKOPOCTb TOPEHHUS MMaJaeT U IpU
ONpeAeNEHHOM PAacCTOSIHUM JKUJIKOCTH OT BEpxXHero ©OopTa pe3epByapa
(KpUTHUYECKasi BBICOTA CAMOTYLIEHUS) TOPEHUE CTAHOBUTCS HEBO3MOKHBIM.
Kputnueckast BeicoTa camotryuieHus npu & = 23 M paBHa 1 kM (peanbHas
BBICOTA pe3epByapa= 12 m).

OueHuB 1011 TeIia OT OOIIETO TETUIOBBIACIICHUS NPU TOPEHUHU KUAKOCTH,
KOTOpasi 3aTpavyMBacTCs Ha €€ IMOATOTOBKY cieayer, yTo meHee 2% OT oOuiero
TEIUIOBBIJEIEHUS TP TOPEHUM JKUJIKOCTH 3aTPAYMBAETCS HA NTOCTABKY €€ NapoB B
30Hy ropeHus. B MOMEHT yCTaHOBJIEHHMSI Mpoliecca BBIFOPAHUS TeMIepaTypa
MOBEPXHOCTH KUJKOCTU PE3KO BO3PACTAET OT TEMIIEpaTypbl BOCIUIAMEHEHHUS /10
TEMIEPATypPhl KUIEHUS, KOTOpas B JAJbHEHIIEM MO MEpPE BBITOPAHUSI OCTACTCA
Heu3MeHHOW. (OJHAaKO 3TO CHOPaBEMIMBO TOJBKO JUISI  WHAWBUIYAIbHBIX
KUIKOCTEeW. B mpomecce ropeHuss CMeCH JKHUAKOCTEW, HUMEKOLIUX Pa3HYyIo
TeMriepatypy KkuneHusi (OeH3uHbl, HEPTh U T. 1.), TPOUCXOJUT KaK OBl X
dbpakimoHHas neperonka. BHavane nmpoucxoauT BBIXOJ JISTKOKUIISIIMNX (DpaKIuid,
3aTeM BceXx 0osiee  BBICOKOKMIISIIIMX. OJTOT MPOLECC  COMPOBOXKIAETCA
MOCTENEHHBIM  (KBa3WCTAllMOMAPHBIM)  TIOBBIIEHUEM  TEMIIEpaTypbl  Ha
MOBEPXHOCTH KHUJKOCTU. BraxHoe roprouee MOXKET OBbITh MPEICTaBICHO Kak
CMECh JBYX KHUIKOCTEH (roprovee + BoJia), B MPOLECCE TOPEHUSI KOTOPBIX MPOUC-
XOIUT WX (pakuuoHHas pasroHka. Ecioum TemmepaTypa KHUIEHUS TOprOYe
KUJAKOCTU MeHbIIe TeMmrnepaTypbl kuneHus Boabl (100°C), To mpoucxoaut
IPEUMYIIECTBEHHOE BBITOPAHUE TOPIOYET0, CMeCh 00OTralaeTcsi BoJ10i, CKOPOCTh
BBITOPAHMS CHUKAETCS M, HAKOHEL, FOpeHue mpekpamaerca. Eciu temmnepaTypa
KuneHus Kuakoct Oosbine 100°C, HampoTuB, BHaYalle ITPEUMYIIICCTBEHHO



UCIapsETCs Bjara, KOHIIEHTpAIUsl €€ CHUKAETCS: CKOPOCTh BHITOPAHUS KUIAKOCTH
BO3pACTAET, BIJIOTH O CKOPOCTH TOPEHUS YUCTOrO mpoaykra (puc. 7.11).

Binanue ckopoctu Berpa. Kak npaBuiio, ¢ NOBBIIIEHUEM CKOPOCTH BETpa
CKOPOCTh BBITOpAHUS JKHJIKOCTH YyBeNW4MBaeTci. Berep wuHTeHCHULIUPYET
IIPOLIECC CMELIEHUS TOPIOYETO C OKUCIUTENEM, MTOBBIIIAs TEMIIEPATYPY INIAMEHU U
npuOIMKas 1aMst K MIOBEPXHOCTH TOPEHUSI.

Bce 5T0 moBbIIa€T MHTEHCMBHOCTH TEIUIOBOIO MOTOKA, MOCTYIMAIOIIET0 Ha
HarpeB M HCMApPEHUE KUAKOCTH, CIEAOBATENIbHO, MPUBOJUT K POCTY CKOPOCTHU
BbiTOpanusi. [lpu Oombineil CKOPOCTH BeTpa IUIaMsS MOXKET CPBIBAaThCS, YTO
MPUBENIET K NPEKpaLIEHUIO TopeHus. Tak,- HanpuMmep, Ipu TOPEHUU TPAKTOPHOTO
KepocHMHa B pe3epByape auamerpoM 3'M  HacTynal CpblB IUIAMEHU MpU
JIOCTIDKEHHN CKOPOCTH BeTpa 22 M-C- .

BrusiHue KOHIIGHTpanuu Kuciaopona B atMocdepe. BoiabmmHCTBO *KuakocTel HE
CIIOCOOHBI K TOPEHHUI0 B aTMocdepe ¢ cojep:kaHueMm kuciopojaa menee 15%. C
MOBBIIIICHUEM KOHIICHTPAIMU KHUCJIOPOAA BHINIE JTOTO TMpeaelia CKOpPOCTh
BBITOpaHus Bo3pactaer (puc. 7.12). B armocdepe, oboraiieHHONW KHCIOPOAOM,
TOPEHHE JKUIKOCTH TMPOTEKAeT C BBIJICICHHEM OOJBIIOTO KOJIMYECTBA CaXH B
IJIaMEHU W HAOJMIOJAeTCs WHTCHCHBHOE KHUIIGHHWE JKUAKou Qaspl.  Jlusa
MHOTOKOMITOHEHTHBIX KUAKOCTEHN (OCH3MH, KEPOCHH U T. T1.) TEMIIepaTypa MoBepX-
HOCTHU C YBEJIMYEHUEM COJAEPKaHMSI KHCIIOPOJia B OKPY>KaIOIIEi cpeie Bo3pacTaer
(puc. 7.13).
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Puc. 7.12. 3aBHcHMOCTBL CKOpO-

CTH BBIMOPaHHA KHAKOCTH OT CO-

AepiKaHHA KHCJIOpOZa B aTMOcC-
tdepe

1 — GeHsun; 2 — jmusejbHOE
TOTNJIHBO

Puc. 7.13. H3MmeHenHe Ttemmepa-
TYPEH NOBEPXHOCTH JH3EJbLHOTO
TONNHBA B aTMmocdepe ¢ pasnng-
HHIM COJIepXKaHHeM KHCJI0pOaa

[ToBbIlIEHHE CKOPOCTU BBITOPAHUS U TEMIEPATYPbl MOBEPXHOCTH KUAKOCTH C
POCTOM KOHLIEHTpAllMu KHUCIOopoAa B atMocdepe OO0YyCIOBJICHO YBEIHMYEHHEM

U3JTy4Yarolle CocOOHOCTH IAaMEHU B PE3YJIbTATE POCTA TEMIIEPATypPhl TOPEHUS U
BBICOKOT'O COJICPKAHUS CAKU B HEM.
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5 FOPEHME TBEPObIX BELWWECTB U NbINEN

5.1 OcHoeHbIe noka3amersiu noxapHou onacHocmu Ossi
meepobix sewecme u Mamepuaros.

Ha moxapax wyamie BCero BCTpEUYaeTCsl TOpEHUE TBEPIBIX BEIIECTB |
MaTepuaaoB. BONBIIMHCTBO W3 HUX - OPraHUYECKHUE COCAWHECHHS, B COCTaB
MOJIEKYJI KOTOPBIX BXOJAT aTOMBI YIJIepOoia, BOAOPO/Ia, KHCIOPOa, a30Ta, PexXe —
xymopa, Qropa, kKpemHHs, MeTauioB. OpraHuyeckue BeEIIeCTBa IIHPOKO
WCITOJIB3YIOTCSL B HAPOJHOM XO3SWCTBE W OBITY: JpeBecuHa, Oymara, XJIOIOK,
TKaHW, PE3WHOTEXHUUYECKHE W3MENHUs, IUIACTMACChl, CHHTETUYECKHUE BOJIOKHA,
MPOIYKTHI MUTAaHUS U T.M. M3 HEOpraHMYECKUX MOTYT TOPETh: METAILIBI, CEpa,
dbocdop u ap.

JIst OIleHKM TOKapHOM OMACHOCTU BCEX TBEPABIX BEIIECTB M MAaTEPUAJIOB
UCIIOJIB3YIOT ~ CJICAYIOIMME TIOKa3aTeNu: TpyINa TOPIYECTH; TeMIiepaTypa
CaMOBOCIUTAMEHEHHSI; TeMIlepaTypa BOCIUIAMEHEHUS; CIIOCOOHOCTh B3PHIBAThCS U
rOpeTh MPHU B3aUMOJACHCTBUHU C BOJIOH, KHCIOPOJOM BO3JIyXa U Jp. BEIICCTBAMU;
TOKCHUYHOCTh TPOJYKTOB Pa3IOKCHHUSI W TOPEHUS; XapaKTep B3aMMOJICHCTBHS C
OTHETYIIAIIUMHU CPEJICTBAMU U Ap. (CM. cTp. 53).

Ha mosxapHyt0 OmacHOCTh MaTepUalOoB MOTYT BIHSTH HE TOJBKO UX COCTaB,
HO u pa3Mepsl (pa3apoOJIEeHHOCTh), CKYYE€HHOCTb, CIOCOOHOCTh K TIIEHHIO,
CKIOHHOCTb K DJJIEKTPHU3AllUM, COCTOSHHE TIOBEPXHOCTH, COOTHOILIEHHE C
OKHCIIUTENIEM, YBIAXXHEHUE, HAJTUUKe IpUMece U T.1.

Temneparypa BOCILIAMCHCHHSI - HaWMEHbIIAsA TEMIICpATypa TOpPHOYCTO
V.4, BCIIICCTBA, IIpHU KOTOpOﬁ B YCIOBHAX CIICHHAJIbHBIX
J_l ﬂ HUCIBLITAaHUN BCIICCTBO BBIACIACT IOPrOYUC I1apbl WA

ra3pl C TaKOM CKOPOCTBIO, YTO ITOCJIE HUX 3aKUTAHUs
BO3HUKAET YCTOWYNBOE TOPEHUE.

XUMUYECKOMY  B3aMMOJECHCTBUIO  TOPHOYETO U

OKHCJIUTENsI, KOTOPOE MPOTEKAaeT OOBIYHO B Tra30BOM
30HE, MPEALIECTBYET CMEIIEHNE 3TUX KOMIIOHEHTOB
3a C4ET MPOLIECCOB MOJIEKYJISIPHOM M KOHBEKTUBHOMN
mub¢ysun.  Pasmepsr u  ¢dopMa  mIamMeHH
bopMHPYIOTCS PACXOJIOM Ta30B.

[lepexon B ra3000pa3HOE COCTOSTHHME TBEPABIX
BEIIECTB IMpPH HarpeBaHWM © TOPCHUH B
3HAYUTENIILHON CTENEeHU 3aBHCUT OT uX (pu3uko-
XUMHYECKHX  CBOHMCTB. OTO  MOXET  OBITH:
ucrapeHne 0e3 oOpa3oBaHUs KUIKOU  (a3bl
(HadTamuH, ypOTPONHWH); IUJIABJICHHE, 3aTeM -
3aBHCHMOCTh OTHOCHTENILHOTO ucrnapenue (mapaduH, MeTaUibl, cepa, ¢ocdop);

BbIXOAA JICTYHUX TPOAYKTOB ' puapjenne, 3aTreM -  pasioxkeHue (IIOJIUMEPHI);
TMPOJHZSE TBEPAIX  BEMIECTE | onmako waie BCEro MPOMCXOZMT PasIOKCHHE W3
OT TEMIIEPATYPEI At I p AUT p
1 — spenechna; TBEPIIOTO COCTOSIHMS (YTOJb, JAPEBECHHA H JP.
2 — 1opd;

pd 1

3 — KaMeHHBIH YToJib



HESJITIOJIO30COACPKAINEC BCUICCTBA, HCKOTOPLIC HOHI/IMepBI).

Cocrasn INPOAYKTOB PA3JIOKCHUA 3aBHCHUT OT COCTaB TIOpPHOYCro MU €ro

TeMIiepaTypbl: npu HuU3kux npeoodnanaer CO, W BOASHOW mMap, CKOPOCTh MX
BbIXOJ1a HeBenuKa. [Ipu Goliee BHICOKUX TeMIlepaTypax o0pa3yroTcs roprovme rasbl
- BOJIOPOJ, METaH U Ap. YrIeBOAOPObl, mapkl ciiuptoB, HCN u ap., ckopocTh Ux
BBIXO/Ia BO3paCTaeT.

Takum 00pa3omM, Tra3000pa3Hble MPOAYKTHl TMPU HArpPEBAHUM TBEPIBIX

BEIIeCTB 00pa3ylOTCsl B ONpEAeNIEHHOM MHTEpBaJie TEMIIEpPATyp U C MEepeMEHHOU
CKOPOCTBIO, IPUYEM MPH PA3IIOKEHUH PA3HBIX TOPIOYMX MATEPUAJIOB BBIIEISAETCS
pa3IryHOE KOJMYECTBO ra3000pa3HbIX IPOAYKTOB.

CocTaB IPOyKTOB TOPEHUS 3aBUCUT OT COCTaBa TOPIOYETO U YCIOBUN TOPEHUS:

IIPU HU3KKUX TEMIIEpaTypax U (Wu) HETOCTATKE OKUCIUTENS, BBICOKOM

COJIep>KaHUM YTJIEpO/a B TOPOYeM - 00pa3yroTcs MPOAYKThI HEMTOJIHOTO

TOpPEHUSI.

5.2

Ckopocmb ebl2opaHus

CKOpOCTB BbII'OpaHusA OIIPCACIACT HHTCHCUBHOCTD TCIIJIOBBIACICHUS HaA

nokape, a, cJieJJoBaTeIbHO, TEMIIEPATYPy MOXkKapa, UHTEHCUBHOCTb €0 Pa3BUTHUS U
JIpYTUe NapaMeTphl.

i1t TBEpABIX MATEPUAIIOB PA3IUYAOT:

YaenpHas MaccoBasi CKOPOCTh BBITOPAHUS - Macca BCIICCTBA, Croparomjasa B
CAWHNIY BpPEMCHHM C CAMHHUIBI ILIOIIAAMW T'OPCHUA. Ona HE 3aBUCHUT OT
BCJIMIMHBI ITOBECPXHOCTU BCUICCTBA.

IlpuBeneHHas MaccoBas CKOPOCTb BBIFOpPaHMs - Macca BEIeCTBa, Croparoias
B €IMHHUIy BpPEMEHH C €IWHHUIBI IUIOHIAAMd TmoXxapa (T.e. MPOEKIHH
MOBEPXHOCTU TOPEHHS Ha TOPU3OHTAIBHYIO WM Jp. MOBEPXHOCTh). CpeaHue
TMOKa3aTed CKOPOCTH BBHIFOPaHMsS (B Kr/M° MHH): Gymara paspbIXISHHAS -
0,48; npeBecuHa (KOHCTpyKUMH, Mebenb) - 0,84; mumomarepuaisl B mradene
- 7-8; pe3una - 0,67; Tekcronut — 0,4; XJIOMOK pa3pbIxJIEHHBIH - 0,24.

CkopoCTh pacrpoOCTpaHEHUs TOPEHUS - NEPEMCIICHHUC (i)pOHTa IIJI1aMCHH II0
INOBCPXHOCTHU BCHIICCTBA 3a CAMHHIY BPCMCHHU. Paznmuuaror: 110 BCpPTHUKAIA
BBCPX, BHU3 M 110 TOPU30OHTAJIH.

CKOpOCTh pacnpocTpaHEeHUs IMoXkapa - nepemenieHue (GpoHTa IJIaMEHHU 10
MMOBEPXHOCTH BEIIECTBA C YUETOM Pa3phIBOB MEXK]Y CKOIUICHUSMH TOPIHOUYMX
MatepuanoB. CpeqHue moka3aTeild CKOPOCTH B M/MUH: OyMara B pyJoHax -
0,27 m/mun; pesuna - 1,1; kayuayk - 0,4; tekctwib - 0,38; mrabenn H0COK -
4,0.
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IIponecce pacrpocTpaHeHus INIAMEHHU 110 IOBEPXHOCTH TBEPABIX BEILECTB
IIPOTEKAET 3a CYET IEPEeaaUYM YaCTH TEIUIA, BBIIEIAIONIETOCS B 30HE IIIIAMEHHU, K
IIOBEPXHOCTH TOPSALLEro MaTepuaia ¢ OMOIIBIO U3JIyYeHUs, KOHBEKIUU U
TEILIONPOBOJAHOCTH. B 3aBUCUMOCTH OT yCJIIOBUYM TOPEHHUSI COOTHOLIICHUE
KOJIMYECTB TEILIa, IOCTYNAIOIUX 3TUMHU BUAAMHU TEIUIONEPEIaut, MOXKET ObITh
Pa3IMYHBIM. DTO OOCTOATENBCTBO U SABJSAETCS OJHOW U3 IVIABHBIX IPUUUH
3aBUCHUMOCTH CKOPOCTH BBITOPAHHUSI OT YCIOBUN TOPEHMUS.

Ha mio0yio w3 ckopocTed BIMSIIOT : BHJA MaTrepuaia, COCTOSHHUE €ro
MOBEPXHOCTH, pa3Mephl, pa3IpoOJIEHHOCTb, BIAXXHOCTh, TEMIIEpaTypa, COCTaB
BO3/yXa, MPUTOK OKHUCIHUTENS (BETEp), HampaBieHUE TopeHus ( C Y4ETOM
AHU30TPOIIHH).

5.3 Cocmae u cmpoeHue yesuirs1030codepkawux Mamepuasos,
ux rnosedeHue npu 20pPeHudU.

K CJUTIOJIO30COACPKAINM MaTCpuaiaM OTHOCATCS: IPpCBECUHA, XJIOIIOK,

cosioma, Topd, X/0 Tkanu, Oymara U U3Ieaus U3 HUX.

B xummueckwnii coctaB npeBecunbl BXoasT: C-42-46%; 0-38-47%; H-4-6%, a
Takke Byara u 3o0i1a (10 8%). 9T MaTepualbl UMEIOT TOPUCTOE CTPOEHUE, TTOPHI
(o1 57% 1o 00bEMY y 1y0a 10 72% y enu) 3anoiHeHbl Bo3ayxoM. [loatomy
pacxojl BO3/lyXa Ha UX TOPEHHE HEBEJIUK, OHU UMEIOT CIIOCOOHOCTD K TIIECHUIO.
CropaHue Ha OTKPBITOM BO3[yX€ - KaKk MpaBwiIo, mnojHoe. M3-3a mopucroro
CTPOEHUS JPEBECUHA UMEET HU3KYIO TEIIONPOBOJIHOCTD, [I03TOMY JOCTATOYHO

OBICTPO BOCILJIAMEHSIETCA U MEJJIEHHO MPOTPEBAETCA B IIIyOUHY.

[Ipn BO3IEHCTBMM HMCTOYHMKA 3aKUTaHUS OBICTPO HArpeBaeTcs TOHKUUI
MOBEPXHOCTHBIM CJIOM, B KOTOpPOM OBICTPO HCHapsAeTcs Bjara M HaYMHAETCS
paznoxenue. B mpomykrax pasnoskenus 10 250 °C comepkaTcss B OCHOBHOM BOJia
H,0 u yrnekucnsiii raz CO,, BbllI€ - NOABISAIOTCA OKcu yriepoaa CO, Bompopon
H,, meran CHy4, atunen C,H4, mapst ykcycnol kucinorst CH3COOH, meTunoBoro
cnupta CH30H u ap., KoTOpbIe CIIOCOOHBI TOPETH.

TemnepaTypa BOCIUIAMEHEHHS IPEBECHUHBI (3aBUCUT OT BUAA U COCTOSIHUS
napesBecunbl) npuMepHo paBHa 230-260 °C. Ilo Mepe pasioKeHHS M BBITOPAHUS
JIPEBECUHBI HAa €€ TTOBEPXHOCTU 00pa3yeTcs CIOW JPEBECHOTO YIJISl TOJIIMHON 0
2,5 cm, mporperoro g0 500-700 °C, apesecuna nox HuM HarpeBaercs 10 300 °C u
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paznaraercs. [lappl, Tpoxonas CKBO3b HOpPBI YIS, NPOJOJIKAIOT TOPETH BMECTE C
00pa3yIoIUMCs YTJIEM.

T.e. ropeHue ApeBECHMHBbI COCTOMT W3 JBYX (a3: romMoreHHoe TropeHue
ra3o00pa3HbIX MPOIYKTOB Pa3IOKEHUS U TETEPOTCHHOIO TOPEHHUS JIPEBECHOTO
yrasi. OcobeHHo onacHa mnepBast (asza, T.K. OHa CONPOBOXKAAETCS BbIIEICHUEM
BBICOKOHArPEThIX MPOAYKTOB PA3JNOKEHUS U TOPEHHs] U HWHTEHCHUBHBIM
U3JTy4eHHEM OT IIaMEHHU.

[IpumepHo Tak ke BemyT ceOs TpU TOPEHHMH U JIpyTUe
LEJUTI0JI030COAEPKALINE MATEPUAIIBL.
Paznoxenue uemnono3zocoaepkalmmx MaTepUagoB COMPOBOKAAETCA

BBIJICJIEHUEM TEILIA, IOATOMY MPHU MaJIOW CKOPOCTU TEINIOOTBOAA BO3ZMOKHO UX
CaMOHarpeBaHue BIIOTh 10 BO3SHUKHOBEHUSI TOPEHUS, IOATOMY HAJ0 CIEIUTh,
4yTOOBI B 0OJIBIINX Maccax (MpH MIIOTHOM YKJIAJKe) HE MPOUCXOIUII HarpeB

Boimie 100 °C.

Heckoabko oTIMYaroTCsl aHaJOTHYHbIC OKA3aTeIn JJIA XJIOIIKa U Top(ba.

Top¢ HaunHaet pasnararses yxe mpu 100 - 105 °C, 3ameTHOE pasioxeHne
nporekaet npu 150 °C, Temmeparypsl: Bociuiamenenus - 210 °C,
camoBociuiamenenus - 407 °C; mist XJI0MKa-ChIpIia TeMIIePaTyphl:
camonarpesanus - 60°C, Tiuenus - 205 °C.

Xjomnok u Top¢ comepkar HauOOJbIIee KOJMYECTBO MOpP, B CBS3H C YEM
OYEHb JIETKO BOCIUIAMEHSIIOTCS OT MCTOYHUKOB C OYEHb MaJbIM 3allaCOM 3HEPTUU
(maxxe OT WCKphI, OOpa30BaHHON TIPU TPEHUU YIIAKOBOYHOM MPOBOJIOKH),
CIIOCOOHBI TIPOJIOJIKATH TIETh 3@ CYET KUCIOPO/Ia, COACPKANIETOCS B XUMUYECKOM
COCTaBE U MOpax, MOATOMY TYIICHHE U30JUPYIOIIUMH CPEICTBAMU HE JAET MOJHON
rapanTuu. [lpu TymeHun npuxoAuTcss pa3OuWBaTh W PACTAaCKUBATh TIOKU,
100aBIsATh B BOAY CMadyuBaresu JJjsi Oosibiiero 3d@exkra mMpOHUKHOBEHUS BOJIbI
BIIyOb. [locie nuKBHAaMM TUIAMEHHOTO TOPEHUs clieyeT YOeauThCs B MOJIHOU
HEBO3MOKHOCTH BO300OHOBJICHUS FTOPEHHUS M3-32 BOZMOXHBIX 04aroB TJICHHUS.

XJIOMOK JIETKO CAMOBO3rOPAETCS MTPU KOHTAKTE C CUJIBHBIMU OKHCIUTEIISIMU

a30THOM W CEpPHOM KHCIOTa W Jp. 3arpsi3HEHHBIM OTXOAaMHU, CEMEHHBIMHU
KOpOOOYKaMH, BIIQXHBIH XJIOMIOK CIOCOOEH CaMOBO3rOpaThCs Ha BO3JAYXE,
BBICYIIICHHBIN U CBSI3aHHBIA B TIOKHM (Kak TpH mepeBo3ke) - HeT. Topd crnocoben
CaMOBO3ropaTbCsi B MECTax 3aJIEKEU MPU JUIUTENIBHO CTOSILIECH CyXOW WU KapKOou
MOTo/JIe, a TaK)Ke CBEXKEI00BIThIN (cM. cTp. 30).
[1p116 B3pBIBOOITIACHA.

5.4 OcobeHHOCMU 20peHUsT U myweHUs1 Memarisios.

Ha mnoBepxHOCTM MHOTHMX METaNIOB O00pa3yroTcsi TBEPIbIE OKCHUJBI,
NPEnsTCTBYIOUIME OKHUCIeHHIo. HekoTopble cmocoOHBI TOpPETh TOJBKO B
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n3mensueHHoM Buje (Fe, Al, Zn, Sn).

Metamner  Li, K, Na, Mg, Ca 1o cmocoOHOCTH K TOPEHHIO OTHOCSTCS K
agetyuyuM. OHU UMEIOT TeMIepaTypy IUIaBJICHUs OKCUJA BBIIIE, YEM TEMIEPATypy
IUTaBJICHUS] CaMOT0 METalljla, I03TOMY Ha MOBEPXHOCTH KUJKOTO METajljla MOXKET
HAXOJIUThCS TBEPIAs MMOPHUCTAsI KOPOUYKA OKCHIA, Yepe3 KOTOPYIO MPOHUKAIOT Taphl
MeTalljla, CIIOCOOHOTO K OKHCICHHIO. bmaromapst sTomy  JieTyune MeETalbl
CTOPAIOT MOJHOCTHIO, TOPEHHUE COTPOBOKIACTCSI 00pa30BaHUEM IUIOTHOTO OEI0To
JIbIMa,  TPOUCXOAMT pa3OpbI3ruBanue ropsimero metawia. Mg, Ca cnocoOHbI
CaMOBO3rOpaThCs MPU B3aMMOACHCTBUHU C BOJIOW B ropsyem coctosuuu, Li, K,
Na - maxe B XOJI0THOM.

JIJisi HeNeTyunx METaJUIOB XapaKTEPHBI BHICOKHE TEMIIEpATyphl IUIABICHUS
(Beme 1000 K) u xunenus (Boime 1500 K), oOpasyromiuecs npu BBICOKHUX
TEMIIepaTypax OKCHUJbI ~ HAXOASATCS B JKHJKOM COCTOSIHUM W HE JaioT
MIPOJI0JDKATECS TOpeHUto. [103TOMy OHHM MOTYT TOPeTh B COCTOSIHMM ITOPOIIKOB,
TOHKOH TPOBOJIOKH, CTPYKKH, HJIM B YCIIOBUSX OYCHb BBICOKHUX TeMIIEparyp, Oe3
00pa3oBaHUs IbIMA.

Boma mpu Temmeparypax Beire 1700 °C pasmaraercs Ha BOJIOPOA H
KHUCIIOpOJ,, o0pa3ysi rpeMyuyyl0 CMech (BO3MOKEH B3pbIB), MOATOMY €€ HEIb3s
M0/1aBaTh Ha paCKaJIEHHbIE TOBEPXHOCTH.

[Ipu TylieHHH METayuIOB HE JOMYCKAEeTCs HUCMOJIb30BaTh NEHY, BOAY W AP.
cpenctBa Ha €€ ocHoBe. CO,, MOPOIIKK OOIIETO Ha3HAYCHHMS, XJIAJOHBI HE JAI0T
abdexra. Cremyet ucnonb3oBaTh cnenuaibabie mopomku: [1C, MI'C, PC, TIT'C-
M, 00bEMHOE TYIICHHE aproHOM, KOMOMHHPOBaHHBIM cocTtaBoM (N, + CO5,).

5.5 OcobeHHOCMU 20peHUsT U MyWweHUs1 NoJIuMepoas.

K nonumepam OTHOCSITCS: IJIaCTMACChl, KAy4YKH, CHHTETHUECKHE BOJIOKHA 1
U3JIENUsl U3 HUX. DTO BBICOKOMOJIEKYJISIPHBIE BELIECTBA C MOJEKYJSIPHOM Maccou
or 10000 10 HECKOJBKMX MHWJUIMOHOB, MOJEKYJBl COCTOSIT W3 MHOT'OKPATHO
MOBTOPSIOIINXCS] OJTUHAKOBBIX 3BEHBEB.

[Tox BO3IEMCTBHEM KUCIOPOJia BO3AyXa, TeIla, BOJIbl, KUCJIOT, IIEJI0Ueh U Jp.
MOJIMMEPBI U3MEHSIIOT CBOU CBOMCTBA U TEPSIOT MPOUYHOCTh. Y CTOMYHUBOCTD
MOJIMMEPOB 3aBUCUT OT UX CTPOCHUSI M cocTaBa. Pa3nuunbie 100aBKU
(HATIOJTHUTENH, TIACTU(UKATOPHI, CTAOUITN3aTOPHI, OTBEPIUTENH, CMa3KH,
KPACUTENHN ¥ MUTMEHTHI) MO3BOJISIOT 3aMEJIJIUTh CTAPEHUE, PUIATh MOJUMEpPaM

HeoOXouMbIe cBOMcTBa. Heroproune 100aBKM CHUKAIOT MOYKAPHYIO OMTACHOCTh

IMOJIMMCPOB.

[Io oTHOmIEHUIO K Harp€BaHUIO ITOJIUMCPHBI ACIEITCA Ha TCPMOINIACTUYHBIC
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(mnaBsiMecs) ¥ TEPMOPEAKTUBHBIE (HEIUIaBKUE W HepacTBopumbie). [locnennue
SBJIIIOTCSL MEHEE IMOXKapOONaCHBIMH, BBIAEPKUBAIOT 0€3 M3MEHEHUs MPOYHOCTU
JIOCTAaTOYHO BBICOKHE TEMIIEpaTypbl, HEKOTOPbIE M3 HUX Jaxke Heroprouuwe. Ilpu
HarpeBaHUM MOJUMEPHI pazjiararTcs JIM0o cpazy U3 TBEPAOIO COCTOSIHMS, TUOO B
npouecce mmiasiaenus (mpu 120-150 °C u Bbie). BoJBIIMHCTBO MOJIMMEPOB IIPH
HarpeBaHUM IUIABUTCS W B MPOLECCE TOpeHusi 00pa3yeT Ha TOPU30OHTAIILHON
MOBEPXHOCTHU KUJKHUI cloil TommuHoN 6-8 MM. C BepTUKAJIbHBIX U HAKIOHHBIX
MOBEPXHOCTEH IKUIKOCTh CTEKACT, PACIPOCTPAHsISI TOPEHHWE Ha 3HAYUTEIHHOE
paccTOsIHUE.

[TpoyKThl pa3ioKeHUs TOKCHYHBI, MOTYT 0Opa30BBIBATH B3PHIBOOIIACHBIE
cmecu. [lomumepsl OTIUYAIOTCS BBICOKUM cojepxanueM yriepona (63-89%),
OONBIIMHCTBO W3 HUX HE COACPKUT KHCIOPOAa, TOSTOMY TIPH TOPEHUU
pacxomyercs 6oibIoi 00bEM Bozmyxa (10-12 M/kr), obpasyercs caxa H mp.
MPOAYKTHl HEMOJHOro ropenus, yacto tokcuuneie: CO, H,S, HCN, NHj3, ap.
coenuuenus azota, HCl, anpaeruasl u np. B cBs3u ¢ 9TUM MU TYIICHUH JTMYHBINA
COCTaB JIOJHKCH MCITOJIb30BaTh U30IHPYIOIINE TPOTUBOTA3HI.

[Tmamst 0OBIYHO CBETSIIEE, YacTO CHIIBbHO KomTsmiee. [1bum gacto

B3PBIBOOITACHEIL.

PexoMeHyeMble cpencTBa TyHIEHWsA: BOJA, Jy4dllle CO CMayMBaTEIsIMU,
BO31YILIHO-MEXaHN4YeCKas MeHa, mopomoxk 110.

Hwxe npuBeneHbl HEKOTOPBIE MOKA3aTENIH MOKAPHOM OMACHOCTU I OTAEIBHBIX
ITOJIMMEPOB.

[IJNIACTMACCBI
[InacTnyecKuMH MaccaMy Ha3bIBAlOT MaTEpHUasbl HA OCHOBE IOJIMMEPOB,

COACPIKAIIUEC PA3JIUIHBIC ,H06aBKI/I, 1 CIIOCOOHBIC oA BJIMAHUCM TCMIICPATYPhbI 1
JaBJICHUA (I)OpMOBaTBCH, CTAaHOBUTHCS MJIACTUYHBIMU. [1imacTMacchl HIUPOKO

MNPUMCHAIOT B PA3JIMYHLIX OTPACIIIX HAPOAHOT'O XO3SCTBA U B 6I>ITy.

a) TepMomgacTHUYHBIE MOJUMEPHI (TOIMATUIICH, MOJIUCTUPOI, OPTCTEKIIO,
NOJMBUHWIXJIOPUA M Jp.) TOJNydYaloT MOJUMEpU3aluend, IMoa JAeHCTBUEM
UCTOYHMKA 3aKUTaHMUSI OHHU IUIABSITCS, pasiaraioTcs; MPOAYKTHI Pa3lIoKEeHHUs
00pa3yloT ¢ BO3IyXOM roprouue cMecu. B coctaBe mpoayKTOB pa3iiosKeHUs MOTYT
HaxoauThes cuHwibHas kuciaora HCN, okcun yramepoaa CO, okcuasl azota NO,
NO,, xnopuctsiit Bogopoa HCl u ap. TOKCHUHBIE COEAMHEHUS.

Temneparypa Bocmul. miactmace Beire 200 °C, Temmeparypa cam. - BBIIIE
400 °C, Temnora cropanus - 6onee 31500 k/Ix/Kr, TemIepaTypa TOPEHHs - JI0
1300 °C, meum - B3pbIBOOHACHBL III0X0 CMauMBAIOTCS BOIOM, MOJTOMY IIpH
TYIIEHUH >KEJATEIbHO MPUMEHSATh CMauyUBaTEIH.
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0) TepMOpEaKTUBHBIE MOJUMEPbl HAa OCHOBE (PEHOIPOPMANbIETHIHBIX U
MeJIaMUHO(POPMATIBETUIHBIX CMOJ TOJYy4YarlT MoJUKOHAeHcauel. OHM, Kak
npaBuio, 0osee yCTOWYUBBI K JEHCTBUIO XUMUYECKUX PEAKTUBOB, BOJbI, BBICOKHX
temreparyp. Temmeparypa Bocmiamenenus Beime 350 °C, Ttemmeparypa
camoBociuiamernenus - Beime 490 °C, temnora cropanus - 6onee 22400 xJx/kr,
nbUIM - B3pbIBoomnacHbl. [IpeccoBannem ¢ q00aBKOl HAMOJHUTENEH MOIYy4aroT
OOJIMIIOBOYHBIE IUIUTHI, CTEKJIOIUIACTUKH, TEKCTOJIUT, 3JIEKTPOYCTaHOBOYHbBIE
w3nemus,/IBIL, JICIT u ngp. Ilpu ropeHun BbIAEnATCS OOJBIIOE KOJIWYECTBO
TOKCUYHBIX ITPOJIYKTOB Pa3aoKeHUs (OKCUIBI YIIIEPOia U a30Ta).

CUHTETUYECKHWE BOJIOKHA
KauecTBO HaTypanbHBIX BOJOKOH (XJIOIKA, JIbHA, IEHBKH, IIEPCTH, MIEIIKA,

acOecra) 1 00bEM UX MPOU3BOJICTBA HE BCETAA YAOBIETBOPSIOT MPEIbABISIEMbIM
K HUM TPEOOBAHUSM, TOITOMY B HACTOSIIIEE BPEMSI B PA3ITMUHBIX OTPACIIIX
IPOMBIIUIEHHOCTH IIMPOKO UCTIONIB3YIOTCSI HICKYCCTBEHHBIE M CHHTETHYECKUE
BOJIOKHA. VX TpOM3BOJCTBO 00JI€€ IKOHOMUYHO, HE 3aBUCHT OT IPHPOIHO-
KJIMMAaTUYECKUX YCIIOBUI, MOKHO TIOJTy4aTh BOJIOKHA C 33 JaHHBIMHU

CBOUCTBaMHM.

CuHTeTHYECKHE BOJIOKHA MOTYYaroT MPsICHUEM U3 pacTBOpa WU pacIuiaBa
nojJuMepa, MpOoJaBiMBas €ro dYepe3 MeNnkue oTBepctus — ¢uibepbl. [lpu
nocieaywmiein  o0paboTke (BBITSITMBAHUM, CKPYYHMBAHUHM, TEPMOMUKCAIINHN)
BOJIOKHY IIPHUIAIOT onpenenéHHbie GU3nKo — MexaHnueckue cBoiicTBa. BonokHa u
W3JIeTUS U3 HUX NIPU HarpeBaHUU TUIaBSATCS, MOTYT pacTeKaThCsl.

Kanpon - HnaubGoisiee pacmpocTpaHéH. XuUMHUECKHM HecToeK. (OCHOBHOE
NpPUMEHEHUE - IIMHHAs MPOMBIIUIEHHOCTh (KOPHA), TPAHCHOPTEPHBIE JIEHTHI,
NPUBOJHBIE PEMHH, pyKaBa, BEpEBKU, pHIOOJOBHBIE CHAacTM U T.I.
(remmeparypsl IuiaBienus - 208-215 °C, pasznoxenus - 300 °C, BocmiiaMeHeHus -
395°C, Q ¢rop - 31206 xJIx/KT ),

JlaBcaH - XMMHYECKM YCTOWYHB, BBICOKO IIPOYHBIM, CTOEK TEPMHYECKH,
XOPOIIUH TUAIEKTPUK, U3JeNus He cMUHaeMbl. [1o cBoiicTBaM OJIM30K K HMIEPCTH.
[IpuMeHSIOT JUIsi WM3TOTOBJICHHS MUIAHTOB IS HE(TENPOMYKTOB, TMOKAPHBIX
pPYKaBOB, KOp.ia, TPAaHCIOPTEPHBIX JICHT, PEMHEH, KaK 3aMEHUTENbh IIEPCTH U
1n00aBKH K Hell B TKaHsX. (Temmeparypsl: Bociul. - 390 °C, cam. - 440 °C, Qop -
22638 kJIx/kr ),.

HuTpoH - HErurpocKonuMyeH, OYE€Hb IMPOYEH, YIPYr M JJIACTHYEH,
CBETOCTOCK, XMMHUYECKas CTOUKOCTb - MEXIY KalpoHOM M jaBcaHoM. [loxox Ha
mepctb. [IpuMeHstoT Il M3rOTOBIEHUS TKAaHEW, BEPXHEro TPUKOTAXa,
CIICLIOJICXKIbI, TEXHUUECKUX M3Jenui (muianru). (Temmeparypa rmias. - 220-230
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°C, pasnox. - 220-230 °C, Bocmu. - 200 °C, cam. - 505 °C, Qcrop - 30828 x/Ix/kr ),
XJIOpUH - CTOGK K JEUCTBUIO KHUCJIOT U IIeJIo4Yeld, OOJBIIMHCTBY

pacTBOpuUTEIIel, KpOMe alleTOHA, albJACTUJIOB U KETOHOB. OTHOCUTCS K TPYIHO

cropaemMbIM MaTepuaiaMm. M3roToBiasioT GUIbTPHI, CIEHOASK Y, JeueOHoe OelbE,

(Temmeparypa 1ias. - Beie 70 °C, pasnox. - 180 °C, Bocmi. - 200 °C, cam. - 540
°C, Qcrop - 12130 x/Dx/xr ),

KAYYVKH :
HarypanpHbii - mpousBomaT u3 coka tponmnueckoro aepesa I'EBES. Ilo
XMMHYECKOMY COCTaBy - CMEChb BBICOKOMOJIEKYJSIDHBIX  HEIPEICIbHBIX

yTIAEBOJAOPOAOB.  BBICOKO?IaCTUYHOE  CMOJIONOJOOHOE  BEIIECTBO  CBETJIO-
KOPUYHEBOTO I[B€Ta. XOPOIIO pPACTBOPAETCS BO MHOTHX OPraHUYECKHUX
pacTBopuTensax: OeHszoisie, Tomyose, sdupax u Ap. Illupoko ucnoms3yercs B
aBTOMOOMJIECTPOCHUH, aBUACTPOCHUH, B BOCHHOM TEXHUKE ISl IPOU3BOJICTBA IITUH
caMOJIETOB, OOJIBIIETPY3HBIX aBTOMOOUJICH. (remmeparypsl: mias.- 120 °C,
pasnox.- 250 °C, Bocmur.- 129 °C, cam. - 275, ropenusi- 1500-1700, Q.,o,- 44768
k/lx/xr ). Ilnmams- sipkoe, komtsiiee, ¢ OONBIIUM TEIUIOBBIM H3IydeHHeM. [Ipu
TOPCHUH Pa30pBITUBAIOTCS TOPSIIHE KAk, KaydyyK TUIABUTCS W PacTeKaeTcs,
o0Opa3ysl TOABMXHYIO Cpedy, yBEIWYWBas IUIOMIAAb TMOXapa W CJIOXKHOCTD
TYIICHHUS.

CUHTeTHYECKHE KaydYyKd TOJy4aloT U3 HEPTAHBIX Ta30B, 3TUIOBOTO
cnupta, anetruieHa. IIpous3BoacTBO 0Oojee SKOHOMHYHO, HE 3aBUCUT OT
KJIMMATHYECKUX YCIOBH, MOKHO MOIy4aTh 3apaHee 3aJJaHHbIC CBOMCTRA.

Hatpuii-6yragnenoseiii  (CKB). bim30ok K HaTypalbHOMY, HO IIpH
OKHCJICHUU CTAaHOBHUTCS TBEPABIM M KECTKUM.  [IpUMEHSIOT B PE3WHOBOM,
oOyBHOM, KaOenpHOW M JIp. OTpacisiX MPOMBIIUICHHOCTH; KaydyK oOIlero
HasHaueHwus. (TemmepaTypsl: Bociil. - 220 °C, cam. - 352 °C, ropenust - 1550-1560
°C, Q crop - 45360 kJDx/KT ).

XnoponpeHoBblid (HauputT) CToek K JAEMCTBUIO O30HA, CBETa, Macia,
UCTUPAHUS, HEKOTOPbIE HE TOPIOYH, M3TOTOBJISIOT TPAHCHOPTEPHBIE JIEHTHI,
NPUBOJHBIE PEMHHU, pyKaBa, 00oyiouku kaOened (1 T kaydyka 3aMeHsieT 6 T
CBHHIIA) , JOPMOBBIC U3/IEITHSI.

byranuen-ctuponbhbiii (CKC, byHa S) 1mo M3HOCOCTOMKOCTH, TEIJIOBOMY
CONPOTHUBJIEHUIO, O030HHOMY u €CTECTBEHHOMY CTapeHHIo,
NapOBOJIOHENPOHUIIAEMOCTH  IPEBOCXOJUT HATypaJbHBIM, HO YCTyHaeT o

MOpPO30CcTOMKOCTH.  (Temmeparypsl: Bociul. - 285 °C, cam. - 336 °C, ropenus -
1500-1600°C, Qcrop - 43680-44100 kJI/xr ).

5.6 Mymu cHuxeHus 2oprodecmu meepobix eew,ecme

[IyT CHMXEHUS TOPIOYECTH 3aBHCAT OT KOHKPETHBIX CBOMCTB TBEPIBIX
BEIIECTB M MATEPHAIIOB. B OTAENBHBIX cCIllyd4asix BO3MOYKHO IPUMEHEHUE
OTHE3aIllUTHBIX TMOKpbITUWA. HampuMep: NOBEPXHOCTH W3ACIHA MOKPBIBAKOT
HETOPIOYMMH WM  BCIEHUBAIOIIMMMCS JIAKAMH W KpackaMu, JpyrUMHU
MaTepuaniamu, oOpa3yloUMMU HETOPIOYYI0 WM TPYAHO BO3TOPAEMYIO IUJICHKY,
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KOTOpasi Mpu Pa3jioKEHUU BbIJIECISET MHOTO HETOPIOYMX ra3oB, OTTECHSIOMIUX U
paz0aBiAOMIMX KUCTOpoa. Mcnonb3yloT oTpakaroe MOKPhITUS (aTFOMUHUEBAS
¢donbra). CrpouTesbHbIE KOHCTPYKIIMM MOTYT ObITh, KpOME TOTO, 3alUIIECHbI
HITYKaTYpKOH, acOOIIEMEHTHBIMH IUIMTaMH, JUCTaMH W3 METaljla , HErOproyero
IJIaCTHKA U T.1.

Bonoknucteie u INOPUCTBIC MAaTCpHajibl IIOABCPTraroT OTHE3AIUTHOMN
IIPOINTKE aHTUIIMPCHAMMU, Kp@MHPIIZOpF&HPI‘IGCKPIMH KHUAKOCTAMH.

HpI/I IMPOU3BOACTBC IMOJIUMCPHBIX MATCPHAJIOB B HUX BBOIAT CIICIIUAJIBHBIC
I[0621BKI/I, CHMIKAOIIUC I'OPIOYCCTh.

5.7 O6pa3oeaHue nbl1ee030yWHbIX cmecell 8
npou3eodcmeeHHbIx ycnoesusix. Obujue onpedesieHusl.

Bo MHOrux TeXHOJOTHYECKHX MPOIIECCaX, CBA3AHHBIX C MPUTOTOBIICHUEM,
UCTIONb30BaHUEM, TPAHCIIOPTHPOBAHUEM M3MEIBUEHHBIX, MTOPOIIKOOOPA3HBIX WIIH
JIETKO KPOIIAIIMXCSl MaTeprajoB, BOZHUKAET BO3MOXKHOCTh 00pa30BaHUs B3pPHIBO-
WJIM TI0’KapOOITaCHON CUTYyarlui. B3phIBBI TPOMBITIUICHHBIX TBIICH MPEACTABISIOT
OOJIBIIIYI0O OMAacHOCTh, T.K. YacTO BIJEKYT 3a COOOH HE TOJBKO OOJbIINe
MaTepHalbHbIC YOBITKHM, HO W THOenb mofed. I[Ibuth MOXKET HaXOAUTBhCS BO
B3BEIICHHOM HJIA B OCEBIIIEM COCTOSTHHH.

[Teu1h - qUCTIEpCHAS CHCTEMA, COCTOSIIAs U3 Ta3000pa3HON AUCTIEPCUOHHOM
cpenbl ¥ TBEPIOH aucnepcHoi dasbl ( ¢ pazMepamu yacTudek 10 850 MKM).

ABDOBBBCCB, WJIK a3po30Jib - IIblJIb, HaXOoAAIasaCsa BO B3BCIICHHOM
COCTOSHHH.

AB[}OFCJ’IB - [IblJIb, OCCBIIAA HAa PA3JIMYHBIC ITIOBCPXHOCTH.

ITo MOBCACHUIO IIpXM TOPCHUMU a3pPO030JIb CXOJHa C Ta30BO3AYHIHbBIMUA
CMCCAMHU, A9POrcCJib - C TBépI[BIMI/I BCIIICCTBAMMU.

OCHOBHBIMH CBOMCTBAMH, BJIIMATONIMMHA Ha ITOKAPHYIO OIMIACHOCTb HBIJ'ICI\/'I,
ABIAIOTCA:

1. JlMCTIepCHOCThb - CTENeHb WU3MENbUEHHOCTU. CTENEeHbI0 AUCIEPCHOCTH Ha3.
Bennuuny, o0OpaTHO NpPONOPLMOHAIBHYIO pa3Mepy (CpeaHeMy IuaMeTrpy)
neuIMHOK: N=1/d. YeM BbIlIE CTENEHb IUCTIEPCHOCTH, TEM ONACHEE MbLIb.

2. XuMHYeCcKass aKTUBHOCTD - CIIOCOOHOCTh BCTYyIIaThb B XUMHYCCKHNEC PCaKIUH C
APYIrMMH BCIICCTBAMM, B T.4. B PCAKIIUHU OKHCJICHHA, 3aBUCHUT OT IPUPOALI
BCUICCTBA U CTCIICHU OUCIICPCHOCTH. Yem BBIIIEC, TCM OIIACHEC.

3. AzacopOimoHHas CIOCOOHOCTh, T.€. CIIOCOOHOCTH MOTJIONIATh Mapbl U Ta3bl
MOBEPXHOCTHIO  BEIIECTBA, 3aBHUCUT OT CaMOro BEIIECTBA, CTEMEHU
mucnepcHocTd. [Iporecc sk30TepMuyeH, a MO3TOMY IOKapoomaceH.  (caxa
CIOCOOHA MOTJIOTUTH Bo3AyXa B 19 pa3 6osbiie, ueM e€ 00BEM).
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4. CKJIOHHOCTb K DJJEKTPHU3allMd 3aBUCHT OT YACIBHOTO JIICKTPUUECKOTO
COTIPOTHBIICHUSI MaTepuaia, BIAKHOCTH, CHIIBI TPEHHS, CKOPOCTH JIBHKEHUS,
CTETICHH JUCTIEPCHOCTH.  MOXKET TMPOUCXOIUTh HAKOIJICHUE 3apsIoB
CTaTHYECKOTO JJIEKTpUYECTBA B HECKOIBKO necaTkoB KB. Mckpa crmocoOHa
CTaTh UCTOYHHKOM 3aXKHraHus. Mepbl 00opbObI - yBiaxkHenue (Boime 70% -
HE OTAaCHO), HOHU3AIINS, 3236 MJICHNE

5.8 Oco6eHHOCMU 20P€eHUsI U NMoXapHasi onacHOCMb nbined.

ABpOB3BECH BOCIUIAMEHSIIOTCS M TOPAT AHAJIOTMYHO Ta30BO3YIIHBIM
CMeCsIM, TOATOMY MoKazaTenu noxxkapoonacHoctu - Te xe: HKIIP (Ho ve B % no
00BéMyY a B r/m°), MBCK, MUHEMAIbHAS DHEPIrUs 3aXUIaHWUsA, MaKCUMAaIbHOE
JIaBJICHUE B3PbIBA, CKOPOCTh HAPACTAHUS JABIICHMUS.

CkopocTb pacrpocTpaHeHHs (PpOHTA MJIAMEHH BO3PACTAET C MOBBILICHHEM

HayaJbHON TEMIIEpaTyphl U CTETICHU JUCIIEPCHOCTH, C YMEHBIIIEHHEM 00bEMHOM
TEIUI0EMKOCTH. OHA 3aBUCUT TAKXKE OT KOHUEHTPALUHU IbLJIM U KHCIOPO/A,

COACPIKaHMs JICTYUYHX BCIICCTB U 30JIbI B IIbLIIN.

JlaBiieHMe npu B3pBIBE U CKOPOCTh €70 HAPACTAaHUS PACTYT C YBEINYECHUEM
CTCIICHU AUCIEPCHOCTU. HapacTtanue naBineHus COIpOBOXKAACTC BOJIHON
C)KaTHsl, CKOPOCTh KOTOPOI MOXKET MEHATHCA OT HECKOJIBKUX CM/C JI0
HECKOJIBKMX COTEH M/C. BpicTpoe HapacTaHue 1aBiieHUs! ObIBAET 10CTATOYHBIM

JUTSL IOBPEXKACHUS WK pa3pylIeHHs] 000pyA0BaHUS.

B Tpybax wiM IITONBHSAX 3HAYUTEIBHOM MPOTSKEHHOCTH BO3HHUKAET
yJapHas BOJIHA, KOTOpas onepekaeT PpoHT MIaMEHU U MEPEBOIUT OCEBIIYIO MbLIb
BO B3BEIICHHOE COCTOSIHUE, YCUINBAsl B3PbIBHON A (DEKT.

Bocniiamenenne u ropeHue B3BECH BO3MOXKHO IPH €€ KOHIEHTpALUH,
cooTBeTcTByIomel obmactu  BocmameHenus. HKIIP  yuuteiBatoTr  mpu
KJIaCCU(UKALMU TPOU3BOJACTB U OTACIBHBIX YCTAHOBOK IO CTEMEHH MOXKapHOU
omacHoctT B cootB. co CHull, mpu pacuére Oe3omacHBIX PEXKHUMOB pPabOTHI
THEBMOTPAHCIIOPTA, MbUICOCAKICHUS U T.I1.

Ha Benmnuuny HKIIP mpineii okas3piBatOT BIMSIHUE T€ K€ (PAKTOPHI, 9TO U Yy
ra3oB, : MOIIHOCTb HWCTOYHUKA 3aXKUTaHUsA, CKOPOCTb JIBUKEHHUSA IIOTOKA
(TypOyJlEeHTHOCTb), HEropro4Yhe IMPUMECH, B T.4. BJIAKHOCTb U 30JIbHOCTD,
TEMIIEpAaTypa, HABJICHHE, NHAMETP MOTOKA, a TAaKKE B 3HAUYUTEIBHOU Mepe -
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CTCIICHb JUCIICPCHOCTU.

OOBIYHO KOHIIEHTpanuu mbUIH, cooTBeTcTByromue HKIIP, BO3MOXHBI
TOJIKO BHYTPH TpPyOOIPOBOAOB, OOOPYIOBaHWS WM B HEMOCPEICTBEHHON
0JIM30CTH OT HUX (IIPU aBapHM).

[TokazaTenu 0KapHOM OIacCHOCTHU a’pOreiei: TeMIiepaTypa
BOCIUJITAMEHEHUS, TeMIieparypa CaMOBOCIIJIAMEHEHHS, TeMIiepaTypa
caMOHarpeBaHusi, TeMIiepaTypa TIACHUsI.

OTH BENWYHWHBI TOHIKAIOTCS C POCTOM  CTEMEHU JAUCIIEPCHOCTH,
KOHIIGHTpAIlMU KHUCJIOPOJa, MOIIMHOCTH WCTOYHHWKA 3aXXUTAaHHsS, MacChl U
CKYYEHHOCTH TBUIN. CHIDKEHHUEM BJIQKHOCTU (VIS LEJUTFOJIO3HBIX U TTOJIMMEPHBIX
npuiel). MeTamndeckue MU W TOPOIIKH MUMEIOT 00JIee HU3KYIO TeMIIEpaTypy
BOCIIAMEHEHUS ¢ BOJASHOM nape mim atMocdepe CO,.

B npouiecce HarpeBa nbu NpH ONPEAEIEHHON TEMIIEPATYPE HA HEKOTOPBIX
ydyacTkax o0Opa3yloTcsi OOyTrJeHHble TMPOJIYKThl pEaKIUH, KOTOpble MpHU
JNanbHEHIIeM  HarpeBaHUM  MEpPeXolsiT B  NUPOPOPHOE  COCTOSHUE U
CaMONPOU3BOJIbHO HAKAJISIOTCS 10 CBEUEHUS, ITbLIIb HAYMHAET TIIETh.

Temneparypa TJI€HHUS - HAMMEHbILIAsE TEMIIEpaTypa a’poress, Mpu KOTOpoi
Ha OTIENBHBIX ydacTkax e€ mosBisgercs TieHue. I[Ipu cmabom BCTpsSXHBaHUU
TJEIOUIEH MacChl OHA TYT € caMOBOCIIaMeHsAeTcs. Temneparypa TIeHUs 3aBUCHUT
OT CTENEHU JUCIIEPCHOCTH, BIAXKHOCTH, TEIJIOEMKOCTH, TETUIONPOBOJHOCTH TMBLUIH.

MHorue asporeyny CKIOHHBI K CaMOBO3TOPAHHUIO: TPAaBSHAS U JIPEBECHAs
MyKa, JIPEBECHBIC ONWIKH, METAIMYECKHME NYyApPbl U MOPOLIKH (ATFOMUHUM,
JKEJe30, HUKENb, Melb, LUPKOHWI, IMHK W Ap.) Kak mnpaBuio, yBlIlaXHEHUE
YCKOPSIET UX CaMOBO3TOpaHHUE.

Cornacuo CHull u ITYD neimm nensarcs no HKIIP Ha B3peIBoOmacHele U
M0>KapOoO0IacHbIC; B COOTBETCTBHUH C 3TUM, & TAK)KE C YUETOM KOHKPETHBIX YCIOBUMI
KJIACCU(UILIMPYIOTCS OT/ACJIbHBIC YCTAHOBKH, IOMEILIEHUS U TIPOU3BOJICTBA.

B KOHKpETHBIX NPOU3BOACTBEHHBIX YCIOBUAX A OINPEACICHUS
NapaMeTPOB IOKAPOOIMACHOCTH MbUIM WX ONPEIAEISIOT JKCIEPUMEHTAIBHO, Ha
OCHOBAaHHMM pE3yJbTATOB W MNPOBOIAT COOTBETCTBYIOIIME NPOTHBONOKAPHbBIE
MEPOIPUSATHS.
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B 3aBucumoctu ot Benmmuuubl HKIIP mpumm knaccuduuupyrot: (oauH U3

BapUAHTOB)

['OPIOYHME IIbIJIN

HKIIP < 65 1;//M/

\I;IKHP > 65 /M’

B3PbIBOOITACHBIE

[TOKAPOOITACHBIE

HKIIP <1i// \ /M° < tean TEMAS250°C teaw TENA
KHP 50°C
r/M3

1 knacc 2 Knacc | 3 knacc 4 xnacc
caxap, Kpaxmall, pHC, KOXa, KMbIX, | Tabak, caxa, JpeBecHbIC

KaKao, peBecHas
MYKa, COJIOJ, YaM,
MyKa, 500HUT, cepa

OTpyOH, IIEPCTh, JPEBECHBIN yTOJb,

ropuuiia, meuiak | rpadur, KOKC,
aAHTpPALUT

OTIUJIKHU, ITAHKOBAS
IBLTB, SJICBaTOpPHAS
IbUTH (POXKB),
yTOJIbHAs TBLIb

Tak Kak CBOMCTBA MbLIECH MOTYT MEHATHCS B IIMPOKOM JUAIIa30HE, IIPU
peleHny Bompoca 00 OTHECEHUH KOHKPETHOTO IPOU3BOICTBA K OIMPeIeIEHHOMY
KJIaccy B3pPbIBO-TI0KapOONIACHOCTH CJIEyeT IPOBECTHU JIAOOPATOPHOE ONpeIEICHNE
COOTBETCTBYIOIIUX IMOKA3aTeJIeN TaHHOW MBLIN.

5.9 Mepbi npedynpexoeHusi 3a2opaHull u 83pbIieoe nbisedl.

Mepbl TpoUIAKTUKA HAYWHAIOTCSA YK€ HAa CTaJIMM TNPOCKTHUPOBAHUS: B
3aBHUCHMOCTH OT CBOMCTB TPUMEHSEMBIX MAaTEpHUaJOB M BO3MOXHOCTEH
00pa3oBaHus /0 WM B/O CUTyallUM OMPEACIISAIOT KaTerOpHI0 MPOU3BOJCTBA U
CTENeHb 3alllUThl MCIIOJHEHUs oOOpyaoBaHus (4aiie

BBIOMPAIOT COOTB.
NBUICHETIPOHUIIAEMOE),

pPacCUMTHIBAIOT MPOYHOCTh CTPOUTENBHBIX H JIp.

KOHCTPYKIIMH, JI. LETIEN U UX DJIEMEHTOB, TOITyCTUMBIEC TEMIIEPATYPHI.

[Ipu paboTe HEHCTBYIOMMX OPEANPUATUNA B 3aBUCHMOCTH OT KOHKPETHBIX
BO3MO>KHOCTEN UCIOJIb3YIOTCS:

1. 3aMeHa MaTepuajioB Ha HETOPIOYHE U TPYIHOTOPIOYHE.

2. CHmeHue TeMIiepaTyphl TEIUNIOHOCUTEIEH.

3. IlpenynpexneHne BO3MOKHOCTH TOSIBJIECHHs IMOTEHIUAIbHBIX HMCTOYHHUKOB
3a)KUTaHusl (TEIUIOBBIX M JIIEKTPUUYECKUX HCKp, HarpeBa 3JIEKTPHUYECKHUX
JaMIIOY€EK, HAKOIJIEHUS] CTATUYECKOTO 3apsA/ia, HEIOMYLIECHUs] KypEeHUs U T.1.)

4. ObGecnpuiiBaHue (TJIaJKUE TOBEPXHOCTH OOOPYJIOBaHUs, IOJIOB, CTEH B
MOMEIICHHUH, YJaJIeHHe CKOTUICHUM MbUIH, YBIIAXKHEHUE, TbUICOYUCTUTEIbHbIC

YCTaHOBKH).
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YMeHbLIEHNE NTIEPEMEIICHUN MaTepuaa.
YcraHoBKa 000py10BaHUsl, TOAABIISIOIIETO B3PhIB.
CHuxeHue coiepKaHus BO3lyXa IIPU TPAHCIIOPTUPOBKE (BAKYYM).

CHIKEHHE  COJEp)KaHMsl  KHCIOpOJa  BBEJACHUEM  HETOPIOYUX  WIU
(baerMaTu3upyoIuX ra3os.

HCI[OHYCTI/IMOCTB COBMECTHOI'O XpaHCHHUA U IIEPCBO3KU I'OPHOYUX BCHICCTB C
OKHCJIIUTCIISIMUA.

[Ipu TymeHnn a’porenield CiiemyeT OTKIYaTh YCTAHOBKH MO TEpepaboTKe
IbUIM, ACHUPALMOHHBIE, BEHTWIALMOHHBIC YCTAHOBKH, ITHEBMOTPAHCIIOPT.
Henb3st npuMeHsATP KOMIOAKTHBIE CTPYyH, a CJIEAYET  HCHOJIb30BaTh
TOHKOPACIBUJIEHHYIO BOAY CO CMAaYMBaTEISIMH, BO3YIIHO-MEXaHUYECKYIO TIEHY,
TyIIAIMe MOPOIIKHY, HE IOMyCKast BCKITYOIMBAHUS TTBLUTH.
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