1 CocTaB roproumnx ra3zoB razoBoro TonJinBa

["a30Bo€ TOMIMBO MpeAcTaBisieT OO0 CMeCh pa3IMUHbIX IPOCTHIX TOPIOYHX U
OamnacTHeIX ra3oB. (CBOWCTBa Ta30BOT0 TOIUIMBA OMNPEACNSAIOTCS CBOWCTBaAMU
OTZIEJIbHBIX TOPIOYHX U HETOPIOYUX a30B, Er0 COCTABIIIOIINX, U IPUMECEN.

['oproyas 4acTh ra3oBOr0 TOIUIMBA COCTOUT K3 YIVIEBOJOPOAOB, BOAOPOAA U

OKHCH yrieposa. B Heroprouyoo 4acTb BXOIAT YIVIEKUCIBIN ra3, a30T U kuciaopoa. K

MPUMECSM OTHOCSIT CEPOBOJIOPO/I, AMMHAK, IIMAHUCTHIE COSAMHEHUS, BOJSHBIC TAPhI,
HaTaTuH, CMOJIBI, MTBUTh U JIp. Heroproune raspl U IpPUMECH SBIISIOTCS 0aiacTOM
ra3oBOr0 TOIUIMBA, YXYIIIAIONIUM €ro TerIoQU3NYecKue W SKCIUTyaTalluOHHbIC
kauyectBa. [loaTomMy conepkaHue HMX B Ta30BOM TOILIMBE JIOBOJIUTCS IO CTPOTO
JTUMUTHPYEMOT'O MUHHUMYMA .

VYreBogopoasl MPEAETbHOTO psifia COCTaBISIOT OCHOBHYIO TOPIOUYIO YacTh
IPUPOAHBIX Ta30B M UMEIT o0uIy0 xumudeckyto Gopmyny C,H,+2. [lepBblii B ux
psany - meran (CHs), mocnenyrommue — 3tan (C.Hg), nponan (CsHs), 6yran (CsHyo),
nentaHn (CsH,) u 1. 1.

[IpenenbHbIe yTIeBOAOPOABI XapaKTEPU3YIOTCS BHICOKON TEIUIOTOM CropaHus,
HE MMEIOT I[BETa M 3alaxa, He TOKCHYHBI, HO OKa3bIBAIOT ClIaboe HAPKOTUYECKOE
JEHUCTBHE TIPU OOJBINONW KOHIIGHTPAIMU (BBICOKOMOJIEKYIISPHBIC YTIECBOIOPOJIBI).
[Ipu cxomenusix B momemenusx oosnee 10% mo oObeMy OHHM CHOCOOHBI BBI3BATh
yAyIIbE W3-3a HEAOCTaTKa Kuciopoda Bosayxa. C yBeIMYEHHEM MOJEKYISIPHOU
MaccChl YIJIEBOJOPOZOB TMOBBIIIAIOTCA KX TEIJIOTa CroOpaHus, IUIOTHOCTh U
CHOCOOHOCTH KOHJICHCAITHH.

HemnpenenbHple YrieBOJOPOAbI BXOAST B 3HAYMTEIBHBIX KOJWYECTBAX B
UCKYCCTBEHHBIE Ta3bl. Mx oOmas xumudeckas popmyna CnH2n.

IlepBbie Tpu unena - stuneH (C,Hs), nponunen (CsHg) u 6ytunen (CsHs). Ilo
CBOICTBaM OHM CXOJHBI C IPEAETbHBIMU YTIEBOIOPOIAMHU.

Bonopon (H,) umeercs Bo BceX MCKYCCTBEHHBIX Ta3ax. JTO roprounii ra3 6e3
[[BETA, 3aMaxa u BKyca, He TOKCUYeH. B peakiusx ropeHust Bo10poJ] BECbMa aKTHBEH.

Oxuch yrnepoaa (CO) - roproumii ra3 Oe3 IBeTa, 3amaxa U BKyca, TsSKEIee
BO3/TyXa, OYeHb TOKcHYeH. COACpKUTCS B OOJBITUX KOJUYECTBAX B MCKYCCTBEHHBIX
ra3ax, a Takke o0pasyercs Mpu HEMOJIHOM CrOpaHUH TOILIUBA.

VYraekucaeiii ra3 (CO,) HE MMEET IBETAa M 3alaxa, co CJIa0bIM KHCJIOBATHIM
BKYCOM, HE TOKCUYEH, HO MPHU CKOIJICHUSX B TOMEIICHUH CIIOCOOEH BhI3BATH YYIIIbE
U3-3a HEJOCTaTKa KUCIOPO/a BO3AyXa. XUMUUECKH HHEPTEH.

A3zot (N;) - ra3 6e3 1BeTa, 3amaxa W BKyca, HE TOPUT W HE TOJJICPKUBACT
ropeHusi, He TokcudeH. [lpum BBICOKMX Temmeparypax, HampuMep B TOIKax
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MIPOMBIIIUICHHBIX arperatoB, BO3MOXXHO OOpa30BaHUE OKHUCIIOB a30Ta, SBIISIOIIMXCS
BBICOKOTOKCUYHBIMU KOMITOHEHTAMH MTPOTyKTOB CTOpPaHUSI.

Kucnopon (O>) - ra3 6e3 1BeTa, 3amnaxa 1 BKyca, He TOPUT, HO TOJJICP)KUBACT
ropeaue. Comep uTcss B HEOOJBIIUX KOJIMYECTBAX B HEKOTOPBIX HMCKYCCTBEHHBIX
razax. B TpUCYTCTBUM BJIard AaKTUBHO CIIOCOOCTBYET KOPpPO3UM MeTasuia
ra3omnpoBOIOB M apMaTyPHI.

CepoBogopon (H,S) - OecrBeTHblli TOproudid ra3 ¢ XapakTEPHBIM 3araxoMm
TyXJbIX sdl. MOXET CcOAepKaThCd B HCKYCCTBEHHBIX U IUIOXO OYMIIEHHBIX
MPUPOAHBIX Ta3zax. Kak cam cepoBO0pOa, TaK U MPOIYKT €ro CTOPAHMSI - CEPHUCTHIN
ra3 (SO,) - BecbMa TOKCHYHBI W pa3pyllIalOT METaJUIbl, 00pa3zys C >KeJIe30M
nupoopHBIE COSTMHEHUS, CTIOCOOHBIE CAMOBOCIIIIAMEHSATHCS B BO3AYXE.

Avmvuak (NH;) - OecBeTHBIN Ta3 ¢ OCTPBIM 3allaxOM HaIIaTBIPHOTO CITHPTA,
BpeHas TOKCUYHAsI PUMECh HEKOTOPBIX MCKYCCTBEHHBIX Ta30B.

[Muanucteie coenuHeHus, B MepByI0 odepenb cuHwibHasg kuciora (HCN),
MOTYT 00pa30BaThCAd B KOKCOBBIX ra3ax B pe3yJibTaTe B3aMMOJICHCTBUS YrIiepojia
TOTUTMBA C aMMHAakoM. [IpW HOPMAaNbHBIX YCIOBHSIX CHHWJIbHAS KHCIOTA -
OecliBeTHAs JIeTKas )KUJKOCTh C BECbMa BBICOKUMU TOKCUYHBIMH U KOPPO3HOHHBIMU
CBOWCTBAMM.

[Tapel BOJBI MOTYT COJEPKAThCS B HEAOCTATOYHO OCYIICHHBIX raszax. I[lpum
BBICOKMX  JIABJICHUSIX ~ OHH  O0Opa3yloT C  TSDKEIBIMH  YTIJIEBOJAOPOJaMU
KPUCTAJUIOTHIPATHBIC COCIWHCHMSI, BHEITHE HAIOMUHAIOIINE YACTUYKUA CHETa WA
JbAa, KOTOpbIE 3aKyNOpPWBAIOT Tra3onpoBojabl. Kpome Toro, Biara crnocoOCTBYyeT
KOPPO3HWH METAJIIOB.

HadramuH, cMmoimbl W TbUIb, OTKJIAJABIBAsCh HA BHYTPCHHHX CTCHKax
ra3omnpoBOJOB, YMEHBINAIOT HMX CEYCHHs, a TMpU TUIOXOW OYUCTKE Tasza -
3aKyMOPUBAIOT OTACIBbHBIC YYaCTKH Ta30MpPOBOJOB, MPEKICBPEMEHHO 3aCOPSIOT
GbUIBTPHI, apMaTypy U APYTHe YCTPOUCTBA.

2 Knaccudukanus roprounx ra3oB

B mpaktuke razocHa0XeHUsT TPUMEHSIOTCS Pa3IuYHbIC T'a3bl, OTJIMYAOIIHAECS
M0 TIPOUCXOXKJEHUI0, XUMHUYECKOMY COCTaBy M (¢u3udeckuM cBoicTtBaMm. [lo
MPOUCXOXKICHUIO TOPIOYHE Ta3bl PA3JCISIIOTCS HAa €CTECTBEHHBIC, WM MPUPOIHBIE,
HCKYCCTBEHHbIE, BbIpaOaThIBa€Mble M3 TBEPAOTO M KUJKOrO TOIUIMBA. IIpupoaHbie

rasbl QO6BIB21IOTCH N3 CKBAXHMH YHMCTO I'a30BbIX MGCTO[!O)KQGHHﬁ, a TaKIKC HG{]!THHBIX

MECTOPOKJACHUHN MOMYTHO ¢ HE(ThIO U Ta30KOHJIEHCATHBIX MECTOPOXKICHUM.




["a3bl YMCTO T'a30BBIX MECTOPOXKJIEHUH MPEUMYILIECTBEHHO COCTOAT U3 METaHa
(o 99 %) c HeOONBIIMM COIEPKAHUEM TSDKEIBIX YTIE€BOAOPOJOB UM HErOPIOUYUX
npuMmeceil. OHM XapaKTEpU3YIOTCS OTHOCUTENIbHBIM IIOCTOSHCTBOM COCTaBa U
TEIJIOTOW CTOPaHUs.

['a3pl  ra30KOHACHCATHBIX  MECTOPOXKIEHUW  MPEACTaBISAOT  coOOoM
MECTOPOXKICHHSI B BUJIE CMECH Pa3IMYHbBIX MPEAETbHBIX YIIIEBOJOPOI0B, B OCHOBHOM
MetaHa (80...94 %), u Oonee TsHKENBIX TOMOJIOTOB BIUIOTH JO TEHTAaHa, T'eKCaHa,
ra3oBoro O€H3WHa W KEPOCHHOBBIX (ppakuuii, IpUYeM IO Macce UX KOJIUYECTBO
MOXET JocTurath 25 %. ['a30koHIeHCaTHBIE MECTOPOXKICHUS 3aJIEratoT Ha OOJIBIION
rnyoune. OHM oOpa3oBaquCh B pe3yJbTaTe Ipoliecca OOpaTHOrO HCTApEHUs
KOH/ICHCATa, MPOTEKAIONIero TMpU BBICOKMX JAaBICHUSAX H  TEMIIepaTrypax.
OcobeHHOCTH pa3pabOTKH Ta30KOHEHCATHBIX MECTOPOKICHUHN 3aKIIIOYAlOTCS B TOM,
410 00paboTKa M mepepadoTKa ra3a (BbIIEICHUE TSHKENbIX (PpaKIuil) mMpOUu3BOIUTCS
Ha TPOMBICTIC; TPUMEHSIOTCA JOPOTOCTOSAIINE ammapaTrypa U TpyOOmpoBOAbI H3-3a
BBICOKOTO JIABJICHHSI, HEOOXOUMOTO JIJIsi BHITECHEHUS ra3a U TPAHCTIOPTUPOBKH.

B razax razoHe()TSHBIX MECTOPOXKICHHM Hapsay C METAaHOM COJIEPIKUTCS
3HAYUTEIHHOE KOJIMYECTBO TSKEIBIX YTIEBOAOPOA0B (MpomaHd u 0yTtan). [TpupoaHsiii
ra3 He MMEET 3alaxa, B CBSI3U C 3TUM JO MOJAaYd B CEThb €ro OJOPHPYIOT, T.C.
N00aBJSIIOT  HEOONBIIOE  KOJMMYECTBO OPraHMYECKHX BEHIeCTB  (OJIOPaHTOB),
00J1aIaloIMX PE3KUM 3aI1axOM, YTO TO3BOJISIET OOHAPYKUBATh YTEUKH.

HckyccTBeHHBIE Ta3bl BbIpa0AaTHIBAIOT HA CHENHAIBHBIX Ta300€H3MHOBBIX
3aBOJIaX, a TAKXKE Ha 3aBOJiax MO rnepepadoTke He(TH WK MOTYyYaroT KaKk MOOOYHbIN
IOPOAYKT MPH C)KUTAHUU YTIISl HA METAJTyprHUYeCKUX 3aBOJaXx.

Jlnss  Ta30CHA0XKEHHS HACEICHHBIX MYHKTOB U3 HWCKYCCTBEHHBIX Ta30B
UCIIOJIB3YIOT TJIABHBIM 00pa3oM CXKMKEHHbBIE YTJIEBOJOPOAHBIE Ta3bl, KOTOPbHIE
NPEACTaBISIIOT co00il  CMeCh, COCTOSIIIYIO TIPEMMYINECTBEHHO U3 MPOIaHa,
HOPMaJIbHOTO OyTaHa W n300yTaHa. B oTIenbHBIX CilydasiXx B COCTaB CMECH TaKkKe
BXOJISIT MPOMHIIEH, OyTHIIEH U HEKOTOPBIE IPYTHE YTIIEBOAOPO/IBI.

XapakTepHbIM CBOWMCTBOM YIJIEBOJIOPOJHBIX Ta30B U MX CMECEH SBISIETCS UX
OTHOCHUTEJILHO JIETKUI MEPEeX0/l B )KUKOE COCTOSTHIE TIPU HOPMAaJIbHOM TeMIiepaType
U HeOONbIIOM W30BITOYHOM JaBieHUU. llpu CHWKEHMH JaBICHHUS OTH Ta3bl
nepexoaT 00paTHO B razoo0pa3Hoe cocTosiHue. TakuMm o0pa3oM, yrieBOJOPOAHbBIE
bpakuy, HAXOASICh B JKUJKOM COCTOSIHUH, MPHOOPETAIOT TMPEeUMYINEcTBa,
CBOMCTBEHHBIC KUAKOCTSIM MPU XpaHEHUH U TpaHcnopte. Haxomsack B razoo0pazHom
COCTOSIHMM, OHHM TPUOOPETAIOT MPEUMYIIECTBA, CBOMCTBEHHBIE Tra3aM TMpU HX
pacmpenenieHnd 1o ceTsM M CKuranud. OCHOBHBIM HCTOYHHKOM IOJIYYCHUS
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COKIDKEHHBIX Ta30B SIBJISIFOTCS MOIMYTHBbIE HE(TAHBIE Ta3bl, KOTOPBIE MOABEPTatOTCs
nepepadoTKe C LENbI0 MOJIYYeHHS U3 HUX O€H3MHA U CKUKEHHBIX ra3o0B.

3 Peakuuu ropeHus

3.1 CrexuomeTrpuyecKUe ypaBHECHUA

['opeHreM HazbpiBaeTcst ObICTPO  MPOTEKAMOIIAas XUMHUYECKas peakius

B3aHUMOJICMCTBUSL TOPIOYMX KOMIIOHEHTOB TOIUIMBA C KHCIOPOAOM, KOTOpPOH
CONYTCTBYET HWHTEHCHUBHOE BBIJICJICHUE TEIUJIOThI, BBI3BIBAIOIIEE PE3KUH POCT
TemriepaTypbl. B oTiauuMe OT OOBIYHBIX XHUMHYECKHUX PpEAKIM C BBICOKUM
AK30TepMUYECKUM F(P(HEKTOM IPU TOPEHUHU HAOIIOJAETCS IU1aMs, MPEeCTaBISAIoIIEe
coOol 30HY peakIui, MpPOUCXOAANIUX B Trazoo0paszHou ¢aze. TeopeTnueckuit uTor
pEaKnil TOPEHUSI ONMKMCHIBAECTCS IIPU MOMOIIY TaK HA3bIBAEMBIX CTEXMOMETPUUYECKUI
YpaBHEHU. ITHU YpPABHECHHUSI KAYECTBEHHO U KOJMYECTBEHHO XapaKTEPU3YIOT
BEII[ECTBA, BCTYIAIONINE B PEAKIINIO, U MIPOAYKTHI, 0Opasyromuecs B pe3yibTaTe Hee.
B ciyuae peakiuii ropeHust UX pe3ybTaT JIOMOJHSETCS TEIUIOBBIM 3(P(HEKTOM, TO
€CTh KOJIMYECTBOM TEIUIOTHI, BBIACISIIOIIMMCS BO BpeMs peakuuu. PaccMmorpum
MPUMEPHl CTEXUOMETPUUYECKUX YPABHEHHM PEAKIHMM TOPEHHS BOJOPOAA, OKCHJIA
yriaepoja U Metrana (0e3 ydyeTra TEeIUIOThl KOHACHCAIMU O0pa3yIolEerocs BOJSHOIO

napa):
2H, + O, = 2H,0 + 483,2 x]JIx, (3.1
2CO + O, = 2CO; + 566,0 xJIx, (3.2)
CH4 + 20, = CO; + 2H,0 + 802,2 x/[x. (3.3)

Peakiusi ropeHuss r000ro  yriaeBoAopoJa MOXET ObITh  BbIpayke€Ha

YHHUBEPCAIIbHBIM YPaBHEHUEM

CH + m+% 0, =mCO, +2H,0+0. (3.4)
rae m — KOJMYECTBO aTOMOB YIJIepoZa B MOJEKyJe YIJIEeBOAOPOAd; 1 —
KOJINYECTBO aTOMOB BOJIOpPOZA B MOJEKYJEe yriaeBojopoa; () — TemnoBoil 3¢ dexr
peakuuu (TerioTa cropanus). [ns pacnpocTpaHeHHBIX KOMIOHEHTOB TOPIOYUX I'a30B
CTEXMOMETPUUECKHE YPAaBHEHUS U TEIUIOBOM 3(P(EKT HUX peakUuuu C KHUCIOPOAOM
npuBeAeHsbl B Tadnuie 3.1.
HeoOxonmuMo ~ HOAYEpKHYTh,  YTO  CTEXMOMETPHUYECKHE  ypaBHEHHS

MPEJCTABISAIOT TOJIBKO KOHEYHBIN PE3yJbTaT F'OPEHUSI U €r0 CYMMAapHBIM TEIJIOBOU



b (deKT, OAHAKO MO ITUM YPABHEHHSIM HEIb3Sl CYJIUTh HU O CKOPOCTH MPOTEKAHUS
pEaKIUM, HU O MEXaHU3ME XMMHUUYECKHUX MPEBPALICHUM.

Tabnuua 3.1— CrexuomMeTpuueckre YpaBHEHUsI U TETUIOBOM 3 (deKT peakuuit
TOPEHHUSI CyXUX T'a30B B KUCIOPOJIE

HamMeHOBaHIIE CTGXIIOMQTPII‘IGCKOG YpaBHEHIIE Temmnora CropaHIii
3.2 Kuseruka p¢aKkuny ropeHsgeHms Os. MIKAE | On, MITKAL
BOrapracmes xumuyieckoti peHxHutiOW> HeMo/(M’ * ¢), MORASS onpeneinis xax
n3MefRGHE WosRERTpaliny KoMrifoBeAr6R 32 €Mduuny BpeMmentZ.B2d nunne lédBema.
Ina MeBparumeix  peaxuniiC Hapdexo st fpu  coguradtl Foprounid-$alos,
ckopolfE nx nporexanns Mol oinfdate il sapncmtderio: 63.765
IIpomnan C:Ho+50>,—= 3CO~+4H,0 99.143 91,272
ByTaH W _dc — kC,Cs . H,O 128493 a. 5) 5
[TenTan dl’ - 1,0 157.905 NN
ored L CHt30, = 2CO4H0 O3 | 59070
Hpomer | CiHer4,50, = 3CO+3H,0 G ‘“6’1 532 N ””‘“‘“6’ 39
peal l/ﬁ{y[te(l){l_u,ﬂ)& ROMITIOHCHTOB,, ll_\fl (18M &fd;l(cs 4(i_1 )(2) B A lplpfyfﬂi_l,}/ldﬂ )l‘lUfll ,,({%:I%MU
yKashfrPe'CIl-I@[IéH Hd yM€thH€HM€5H§§%§;FB§lW)EMQ_ HBIX] pt‘l%lzf?ljléf:{.‘)B C ”]igl‘at‘d-lzlgeM
BPECMGHI ), ren C,H,+2.50, = 2C0O,+H,0 58.008 56,044

HpI/I OpPraHU30BaHHOM CKUT'dHHHW TOIIMBA B TCXHUYCCKUX YCTpOﬁCTBaX

KOHIOCHTPAINN PpPCarupyromux BCHICCTB MOXKXHO YCIOBHO CUMUTAThb ITOCTOSHHBIMMU,

IIOCKOJIbKY B 30HY TOPCHHA IIPOUCXOIUT HGHpCpLIBHBIﬁ

okuciaureiaa. B

9THUX  YCIIOBHAX

3HAa4YCHHUC KOHCTAaHTbI

MIPUTOK

OTIpEIENSIETCS] SKCIIOHEHI[MAIbHBIM YPAaBHEHUEM Appenuyca:

roe k,

_E
c=k,e RT |

TOININBA H

CKOPOCTH  PEaKITHH

(3.6)

MPEIAKCIIOHCHIMAIBHBIT MHOXHUTEIb, KOTOPBIA XapaKTEPU3YET

JTAHHYI0 PEaKIMI0 W B TIEPBOM NPHUOJMKECHUU TPUHUMACTCS ITOCTOSHHBIM;, E —
9HEprus akTuBanuu, J[>k/Moib; R — yHUBepcanbHas ra3oBas moctosiHHas, J[>k/(Mob-
‘K); T — abcomtotHas TemmepaTypa B peakimoHHON 30He, K. YpaBHenue (3.6)

IMOKA3bIBACT, YTO CKOPOCTH XUMHUYECKOU PCAKII 3aBUCUT KAK OT CBOMCTB pC€arcHToB

(R, E), Tak 1 OT TeMIIEpaTypbl, OBICTPO YBEIHUUBASACH C €€ POCTOM.



4 Pacuer GU3NKO-XMMHYECKHUX CBOMCTB MPHPOAHOIO raza

XapakTepucTuka MPUPOIHOTO Ta3a npuBeaeHa B Tabmule 4.1.

Tabmmna 4.1— Cocras npupogHoro rasa

Xumnuec- | Cpeanuit [Ipenen
I"a3e1 Kas COCTaB B3PHIBAEMOCTH, %o 0,
bopmyiia rasa, %, | HIDKHHH | BEpXHHUi Kr/M
10 00beMy
Mertan CH,4 94,55 5 15 0,72
OTaH C,Hs 1,34 3 14 1,36
IIpomnan C;Hs 0,72 2 9,5 2,02
EYTaH C4H1() 0,10 1,5 8,5 2,70
N300yTan CsH)o 0,14 1,5 8,5 2,70
Vriekucielii ra3 CO, 0,03 B B 1,98
CepoBoaopo/ H,S 3 - i} 1,52
A3oT N, 2,97 - B 1,25
Kucnopon 0O, 0,15 B B 1,30

4.1 IlnoTHOCTH Ta3a
4.1.1 IL10THOCTH ra3a NpH HOpMAJLHBIX yeaoBusx (t = 0°C; P =101,3 kIla),
KI/M’, OIIPEENIeHa [0 PABUITy CMELIEHHUS
_P3 t 0+t p, I,
’ 100 ’
rae€ P, P2, ... Pn - ITIOTHOCTH KOMIIOHEHTOB Ta30BOM CMECH, KI/M’;

Vi, Va, ... Vi - 00beMHOE coliepkaHie KOMIIOHEHTOB B cMecH, %o.

po=0,01 - (0,72 - 94,55+ 1,36 - 1,34 +2,02 - 0,72 +2,7 - 0,1 +
+2,7 - 0,14+1,98 - 0,03+ 1,25 - 2,97+1,3:0,15) = 0,76 xr/m’
4.1.2 TInoTtHOoCTh Ta3za B paGouMX YCJOBHAX, KI/M’, ONpeieleHa II0

bopmyie:
273(P6ap + Pu36)

Pl p +273)
roe o  — IUNIOTHOCTH I'a3a IIPU HOPMAIbHBIX YCIOBUSIX, KI/M>
Psy — OapoMerpuueckoe maBieHue cpeibl, Py = 101,3 klla;
Pus — M30BITOYHOE MaBIICHWE CMECH Tra30B B paOOUYUX YCIOBUSX,

P.:s=3 xlla;



t — Temmeparypa cMecH B paboumx yciaoBusx, t =20°C

273(101,325+3)
101,325(20 + 273)

2

0,73 kr/m’

4.1.3 OTHOCUTe/ILHAS MJIOTHOCTH ra3a (1o Bo3Ayxy) npu H.y. (0e3pazMepHas
BEJIMUMHA) OIpesiesieHa o Gpopmyie:

Ky :& ,
Pp
roe o  — IUNIOTHOCTH I'a3a IIPU HOPMAIbHBIX YCIOBHUSAX, KI/M’;
P:  — IUIOTHOCTH BO3AyXa IPY HOPMAJBHBIX YCIOBUSX,
Ps- 1,293 kr/nmp’.
s =970 _g 588
1,293

4.2 TerioTa cropaHus ra3a

TemoToM cropaHus ra3a Ha3bIBAIOT KOJWYECTBO TEIJIA, BBIICISIONICECS IPU
1oJIHOM cropanuu 1 M° win 1 Kr rasza. Pasiuuaror xusuyio TEIJIOTY CrOpaHus, Koraa
HE YYMTBIBACTCSA CKpPBITas TEIUIOTA, BBIACIAIOIIAACA MPU KOHACHCALMU BOISHBIX
MapoB U3 NPOIYKTOB CTOPAHUS ra3a, U 8blCULYI0, KOTAA 3T TEIUIOTA YUYUTHIBACTCS.

Jlns  ompemeneHMss BBICIIEH M HU3IIEH TEIUIOTBI Cropanus, KJIDK/M’,
MCIIO0JIb30BaHBI CJIEIYIOMNUE POPMYJIBI:

0, =108H, +126,4CO +357,9CH , +6373C,Hy +912,8C; Hg +
+1184,9C,H,, +1461,4CsH |, +2349H,S

O, =127,7H, +126,4CO +397,8CH , + 696,7C, H¢ +922,4C5Hg +
+12859C,H,, +1578,5CsH,, +256,4H,S

rae CHa, C;He u T.1. - 00beMHOE coliepaHue ra3oB B cMecH, %o.
Qu=0+0+357,9 - 94,55+ 636,4 - 1,34 +912,8 - 0,72+ 1184,9 - 0,1+
+1184,9 - 0,14+ 0 + 0 = 35633 kJIx/M’,

Q:=0+0+397,8 - 94,55 +696,7 - 1,34+9223 - 0,72 +1285,9 -0,1 +
+1285,9 0,14 + 0 + 0 =39519 xJx/Mm’

4.3 Yucsio Boooe
Uncno Bo0O0e - XapakTepucTHKa, TO3BOJSIONIAS CYIUTh O BO3MOXKHOCTH
B3aMMO3aMEHIEMOCTH ra30B, KJ[K/M’, onpenenena mo Gpopmyiie



v, =0

0 \/; )
rne Q. - Hu3IIas TEIIoTa CropaHus rasa, kKJx/m’
S - OTHOCHUTENbHAs IUIOTHOCTh Ta3a (10 BO3AYXY) IpPU HOPMaJIbHBIX

ycioBusix (6e3pa3MepHasi BETUYNHA)

w, =33633 —46458

* /0,588 i/

S Pacyersl 0 peakuusiM ropeHus
5.1 TeopeTnueckuii pacxoja cyxoro Bo3ayxa, HEOOXOAUMOTO ISl COKUTaHUs 1
M’ raza, M°’/M°, onpeielieH 1o Gopmyiie

_4,76
100

VT

(0,5H, +0,5CO +2CH , +3,5C,H +5C3Hg +

rie  CHa, C;He 1 T.14. - 00beMHOE CoJiep)KaHHUEe ra30B B cMecH, %o

Vi=0,0476 - (0+0+2 - 9455+35 - 1,34+5 - 0,72+6,5 - 0,1 +6,5 - 0,14-
—0,15) = 9,463 M/’

5.2 JlelicTBUTEILHBIA PAacxoa BO3ayXa, M°/M’, BCIEICTBHE HECOBEPIIEHCTBA
CMEIIECHUs TOpPHYEro rasa W OKUCIUTENIS B IPOLECCE TOPEHUSA IPUHUMAETCS
HECKOJIBKO 0O0JIbIIIE TEOPETUUECKOTO

V, =a -V, ,
rae Vo - TEOPETHYECKHUI PACXOJl CyXOro BO3yXa, M*/M’
o - k03 durmeHT n3opITKa Bo3ayxa, o = 1,1

Vi=1,1 - 9,463 = 10,409 »’/M’

Ecnm BO3mMyX MM KUCIOpPOA AOCTABIATH IO 30HBI TOPEHMS B TEOPETUUYECKHU
HEOOXOMMOM KOJINYECTBE, TO MOJIHOE CTOPAHUE TOIIMBA OOECIIEUNTh HEBO3ZMOXKHO.
B koneuHo#l (aze ropeHuss MOJEKyJbl TOIUIMBA W OKHCIUTENS OYyIyT HACTOJBKO
paszeneHsl Maccoi Oamiacta U yke o0pa3oBaBIIMXCS MPOIYKTOB CrOpaHUsi, YTO HE
CMOTYT BOMTH B KOHTaKT U IpOpearupoBaTb, HECMOTPS Ha TO, YTO HUX oOluiee
KOJIMYECTBO COOTBETCTBYET CTEXHMOMETpUUYECKOMY OanaHcy. Tak BO3HUKAET SBJIICHUE
XUMHYECKOT0 HEO0KOra.
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5.3 O0beM NPOAYKTOB CrOpaHUs
OGbeM OTHENBHBIX KOMIOHEHTOB IIPOAYKTOB CrOPAHUS, M°/M’, IIPH CIKUTAHUU
UX C U30BITKOM BIIYKHOTO BO3/yXa OMPEJIEIICH MO CIASAYIOMUM (PopMyiam:
a) 00BeM JIBYOKHCH yTaepo/ia
Veo, =0.01(CO, +CO + CH, +2C, H +3C3Hy +4CyHyo +5CsH,)
Veo, =0,01(0,03+0+94,55+2 1,34 +3-0,72+4 -0,1 + 4 -0,14) =1,04 m’ /™’
0) 00beM BOJISIHBIX ITAPOB
Vio =0,01(H, +2CH , +3CyHg +4C3Hg +5C,H,y +6CsHy, +
+0,124(d . +dza V),
Vo =0,01(0 +2 -94,55+3 -1,34+4 -0,72+5 -0,1 +5 -0,14 +
+0,124(4,9 + 4,5 1,1 9,463)) =2,036 m* /™
B) 00bEM a30Ta
Vy, =079 V, +0,01N,
V., =0,79 L1 -9,463 =8,223 \i3/p3
r) 00beM KUCIOpOJIa
Vo, =021 (- DV,

V, =0,0073 (L1~ 1) 9,463 =0,007 \j/pC

0,
1) 001IMi 00BEM MPOTYKTOB CrOpaHUs
4 :VCO2 + VHZO + VN2 + Vo2 R

V=1,04 +2,036 + 8,223 + 0,007 = 11,306 m’/m’

5.4 Ilpeaesbl BocIJIaMEHEHHSI TOPIOYel CMeCH

Cmecu TOproudx Ta3oB € BO3IYXOM (C KUCJIOPOAOM) MOTYT BOCIUIAMEHSTHCS
(B3pBIBaTHCS) TOIBKO B TOM Cllydae, KOrJia CoJiep KaHue ra3a B CMECH YKJIJbIBACTCs
B CTpPOro orpejenaeHHble rpaHuilbl. C 3TOM TOYKH 3pEeHUsl pa3anyarloT HWKHUNW U
BEPXHUW KOHIICHTPAIIMOHHBIE TMpEeJieNbl BOCIUIAMEHEHHUs (TPaHUIlbl B3PHIBAEMOCTH,
BOCIJIAMEHSEMOCTH WJIM paclnpocTpaHeHus IuiameHu). Hwxnuit npepen L
COOTBETCTBYET MUHUMAJILHOMY COJIEPKaHUIO Ta3a B CMECH, a BepxHuUi npenen LB —
€ro MAaKCHMAJIIBHOMY COIEP>KaHUI0, MPU KOTOPBIX MPOUCXOJIUT BOCILUIAMEHEHUE
(B3pbIB) CMeCHM WJIM CaMOIpPOU3BOJIbHOE (0€3 MpHUTOKA TEIJIOThl H3BHE)
pacrnpocTpaHeHUe IJIaMeHM B Oo0ObeMe CcMeCH. BHE KOHIIEHTPAIMOHHBIX MPEJIEIIOB
BOCILJIAMEHEHUS Ta30BO3AYIIHBIE CMECH HE TOpsAT U He B3pbiBatoTcd. [loatomy sTa

XapaKTEepPUCTHKA TaK BaXKHA C TOYKM 3peHus 3P(GEKTUBHOTO U O€30MMaCHOIr0
UCIIOJIb30BaHUs Ta3000pa3HbIX TOILJIUB.
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[Ipenensl BOCIIIaMEHEHUSI CMECEH ra30B, HE UMEIOIIUX OaJNIACTHBIX MPUMECEHN
WU COJepKalluX UX B HEOOJIBIIIOM KOJIUYECTBE, OINpEIETEHbI IO CIIEIyIoeH
dbopmyite, %,

I = Vi+V, +..+V,
non Va
L+ 2+
I 1 l,
rae li, L, 1, - openesnbl BocraMeHeHUs! (HUKHUN UM BEPXHUM) OTIAEIBHBIX

KOMIIOHCHTOB CMCCH, %.

94,55+1,34+0,72+0,1+0,14

Ly :94,55/5 +1,34/3+0,72/2+0,1/1,5+0,14/1,5

=4,87%

I = 94,55+1,34+0,72+0,1+0,14
% 9455/15+1,34/14+0,72/9,5+0,1/8,5+0,14/8,5

=14,9%

6 Temneparypa cropanus

a) JKapOMpPOU3BOJIUTEIBHOCTD: t, - MAaKCHUMallbHas TeMIIepaTypa MPOIyKTOB
MOJIHOTO CTOpaHUs ra3a B aina0aTUYECKUX YCIOBUAX C KOA(DOUIIMEHTOM H30bITKA
Bo3ayxa a = 1,0, °C,

;= O
),(.
VCO2 Cpeo, T VHzo Coro T VN2 Co,
rie Qx - HM3IIAs TEIUIOTa CropaHus rasa, kKJ[x/m’;
Vo2, Vo, Vo - o0BeMHOE cojepkaHue, %, COOTBETCTBEHHO

JTMOKCHJIA YTJIEpOJia, BOASHBIX MapoB, a30Ta;
Cocoz, Comzo, Cone - - CpeiHsIst 00beMHAs TETNIOEMKOCTh
COOTBETCTBEHHO JIMOKCHUA YIIEpo/a,
BOJISAHBIX IMApoB, a3ota, KJx / (M °C).
t,=35633 /(1,04 - 2,410 +2,036 - 1,946 + 8,223 - 1,484) = 1909°C

0) KaJlopuMeTpHUyecKas Temmeparypa t - TeMmImeparypa, KOTopas
omnpezensiercs 06e3 yuera AMCCOLUMALUUA BOJSHBIX MAPOB U JTUOKCUJA YTiepoa, HO C
y4eToM (paKTUUECKOM HavalbHOM TeMIepaTyphl rasa u Bosmyxa, C

;= QH +VTa chtB +trZVGCr
K . . . . ’
V. CPC02 + VHzo ¢ H>0 + VNz CPNz + VOz CPOZ

0o,

p:
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rne  Vrt, Vino, Vo, Voo, Vi - 00B6E€MHOE COZIEpIKAHKE, M,
COOTBETCTBEHHO BO3JyXa, JHOKCHAA YIJepoJa,
BOJIIHBIX TApOB, a30Ta, KHUCIOPOAA, KOMIIOHEHTOB
ra3oBOM CMECH;
Cs, Cpcoz, Comzo, Conz, Coz, Cpr - cpenHsis 00beMHas TEMI0EMKOCTh, KJIx/(M
°C), COOTBETCTBEHHO BO3[yXa, NMOKCHIA YIJIEPOJa,
BOJISIHBIX MapoB, a30Ta, KHUCIOPOAA, KOMIIOHEHTOB
ra3oBOM CMECH;
ts U t; - COOTBETCTBCHHO TeMIIEpaTypa ra3a u Bo3ayxa, t; =
20°C, t,=20°C.

te = (35633 + 31,27 +278,434) / (1,04 - 2,392 + 2,036 - 1,943 + 8,223 X
X 1,482 +0,007 - 1,562) = 1928°C

B) Teoperuueckas TeMneparypa ropenus, C, onpeaeieHa 1mno Gopmyiie

;= QH - QXH + VﬂchtB +trZVGCr

T . . . . >
VCOz CPCOZ +VH20 CPHzO + VNz CPNZ + Voz CPOZ

rie Qw - XMMHUYECKasl HEMOJIHOTA CTOpPaHusi, BKJIIOYas OTEPU
TEIJIOTHI OT TUCCOLMAIMH Ta30B, Qx, = 1817,64 xJx/M;
Vi - IeHCTBUTEBHBIA PACX0J BO3AyXa, M>/M’
ts = (35633 —1828,7 + 31,27 +278,434) / (8,223 - 1,476 + 0,007 - 1,556 ++ 1,04
- 2,395+ 2,036 -1,926) =1815°C

r) /[eiictBurenpHas (pacueTHas) TeMmIlepaTypa HOPOAYKTOB CropaHust t, -
MaKcUMallbHasl TeMIeparypa, KOTopas JOCTUraeTcsi B pealbHBbIX YCIOBUAX B

Hanbosee HarpeToil Touke dakena, C,

ly =t; 1 )
2, =1815 - 0,75=1361°C

rae 1 - nupomerpudeckuii koapduiment, ) = 0,75

A

JlencTBUTENbHAS TEMIIEpaTypa TOPEHHUS BCETAA MEHBIIE TEOPETUYECKOU U
3aBUCUT OT IIEJIOTO KOMIUIEKca (haKTOpPOB, OOYCIOBIMBAIONIUX OTBOJI TETUIOTHI U3
30Hbl TOPEHMS: WHTEHCUBHOCTU TEIUIOOTAauM OT (akena H3IyUYEHHEM, MOTEPh

TCIUIOTBI B OKPYXKAIOIIYIO CPCOYy, a TAKXKC OpraHu3alnu IMIPpOoHCCCOB CMCHICHUA
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TOIUIMBA C BO3JYXOM, ONPEIEISIOIINX PacTAHYTOCTh Mpouecca roperus. M3 storo
CIIElyeT, 4YTO TOYHOE OIpeAesieHue JEHUCTBUTEIbHON TeMIlepaTypbl TOpPEHUs
BO3MOYKHO TOJIBKO B IIPOLIECCE TEIUIOBOTO PacdyeTa KOHKPETHBIX TEIJIOBBIX arperatoB
CILyKaIMX JUISl CKUTaHUS TOIUIMBA, HAIPUMED, MO TEIJIOBOMY OajaHCy KOTEIbHBIX
arperaToB M MPOMBIIIJICHHBIX MEeYEH.

7 Temueparypbl BOCILUIAMEHEHHMSI U CAMOBOCIIJIAMEHEHUS

[lonaTHs TemnepaTyp BOCIUIAMEHEHHs U CAMOBOCIIJIAMEHEHUS OYEHb BAJKHBI B
TEXHUKE CXKUTaHWA TOIUIMBAa. B TO k€ BpeMs HIOAHCHI, OTJIMYAIOLIME OTU [BA
IIOHATUS B TEOPUM TOPEHHUs, I TEXHUYECKHUX CIELHUATUCTOB MOTYT BBITJIANETH
HECKOJIBKO PpACIUIBIBYATBIMH, YTO MPHUBOJMT K CMEIICHHI0 MW HEIPAaBWIBHOMY
npuMeHeHuto noHsATui. [loaTromy naHHOMY BOIpocy HEOOXOIHMMO YIEIUTh 0c000e
BHMMAaHUE.

[lepBblii 1 HamboJiee BaKHBIM JJIsI TOHUMAaHUS CYIIECTBa BOIpoca (HaKT:
11000€e MOnaIuUBo ceopaem 6 2az000paszHom cocmoanuu. I'a3 y)xe HaX0JIUTCA B TaKOM
COCTOSIHUM, IIO3TOMY BOCIUIAMEHEHHE Ta3000pa3HOro TOIUIMBA MPOUCXOJUT
MTHOBEHHO, TOTJa KaK >KHUJKOE W TBEPJIOE TOIUIMBAa HEOOXOJMMO CHadalla HarpeThb
VMCTOYHUKOM OTKPBITOTO IUIAMEHM J0 Hadyaja aKTUBHOTO HCIAPEHUS TOPIOYEro
BEILIECTBA.

BociutameneHnre JKMAKOTO TOIUIMBA CUJIBHO Pa3HUTCS 110 BPEMEHU: JIETy4HE
KUIAKOCTH (OEH3UH, CUPT, 3(UpP) BOCIUIAMEHSIOTCA TaK K€ ObICTPO, KaK M rasbl, a
Ma3yT U Maclia TpeOyIT AOCTaTOYHO MPOJOJKUTEIHHOTO BO3JACUCTBUS TUIAMEHH.
TBepaoe TOIIMBO B HOPMaJbHBIX YCJIOBHSX Bceraa TpeOyeT J0CTaTOYHO
IIPOJOJIKUTEIBHOIO IPEABAPUTEIILHOIO MIOJA0TPEBA A0 Hayaia TOPEHUS.

BropbiM BaXKHBIM MOMEHTOM SIBJISIETCSI HEOOXOAMMOCTh YETKO OTIMYaTh
HHEPrUI0, HEOOXOJUMYIO ISl BBIIICONHMCAHHOTO HpPed8apumenbHo20 UCHApPeHUs
20pro4e20 geujecmea U SHEPTUIO0 aKMUBAYUU CaMOU peaKyuu 2opeHus, TpUBOIALLYIO
K MHULOUMUPOBAHUIO LIEMHOIO MEXaHW3Ma B BHJE O0pa3oBaHUs HEOOXOIUMOTO
KOJINYECTBA PAIUKAIIOB.

Temnepamypa eocniameneHus — 3TO MHUHMMAaJbHas TeMIlepaTypa BEILIECTBA,
IIpY KOTOPOW OHO BBIAEIISIET TOPHOYME Mapbl U rasbl C TAKOM CKOPOCTHIO, YTO IIPU
8030elicmeuy Ha HUX UCMOYHUKA 3adcucanusi HAOMIOAAEeTCs BOCIUIAMEHEHHE.
OOpaTtyM BHUMaHUE, YTO MCTOYHUK 3aXKUTaHUS B 3TOM Cllydae TOJbKO COOOLIAET
SHEPIUI0 aKTUBALMU YK€ BBIACISIOMIUMCS MMapaM TOPHOYETro BEUIECTBA. JTO MOKET
ObITh HCKpa WM KpPAaTKOBPEMEHHOE BO3JECWCTBHE IUIAMEHM Ha 30HY HaJ
IIOBEPXHOCTBIO BEIIECTBA. ECIM BOCIUIAMEHEHUs IPU OTOM HE IPOUCXOAUT, TO
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TEMIIEpaTypa BOCIUIAMEHEHUsl €lIe€ He JOCTUrHyTa. JlnurenpHOE BO3JEHCTBHE
IUIaMEHHU, XapaKTepHOE ISl 3aKUTaHMUsl TBEPJOTO TOIUIMBA, TAKXKE O3HAYAET, YTO
TeMIlepaTypa BOCIUIAMEHEHHS €Illeé HE TOCTHUTHYTa, U MbI COOOIIaeM TOprYeMy
BELIECTBY SHEPIrUI0, HEOOXOAMMYID HWMEHHO [UIsi JOBEACHUS €ro J0 3TOU
TeMIlepaTyphl.

Temnepamypa camogocniamenenus — 3TO HaUMEHbLIAs TeMIeEparypa
rOpPIOYEro BEIEeCTBa, MPU HArpeBe A0 KOTOPOW MPOMCXOAUT PE3KOE YBEIMUYEHUE
CKOPOCTH 3K30TEPMHUYECKUX PEAKIMi, IPUBOJIALIEE B BOSHUKHOBEHHIO IIJIJAMEHHOTO
ropeHusi. Jta Temrneparypa TpedyeTcs HEMOCPEACTBEHHO AJI IOCTHXKEHUS] SHEPTrUun
aKTUBAIIMK peakiuu ropeHus. Takum oOpa3omM, 3T0 MUHUMAaJbHAs TeMIeparypa, 10
KOTOPOM JOJDKHA OBITh HArpera yoice 00pa3z08asuiascsi 20pioyds cMecb, YTOOBI
HAYyalICd  CAMONPOU3BOJIbHBIL NpoYyecc 20peHus, He TPeOYIIUid HCTOYHUKA
3KUTaHUS U JalbHEHIIEro MOIBOJIa TEIJIOThI U3BHE.

HerpynHo y0OenuTbes, 4TO B Cllydae paccMaTpUBAeMbIX 3aJad CHKUTAHUS
ra3o00pazHOro TOIINBA, HOHSATHUS TEMIEPATYP BOCIUIAMEHEHUS u
CaMOBOCIVIAMEHEHHSI TPAKTUYECKH COBMAAIOT. DTOT BHUJI TOIJIMBA YK€ HAXOJIUTCA B
ra3oo0pa3HOM COCTOSIHUM (YTO COOTBETCTBYET TeMIlepaType BOCIUIAMEHEHUS), U
11000€ MHUIMUPYIOIIEe BO3AEHCTBHE (MCKpa, PACKAJIEHHOE TeN0, OTKPBHITOE ILIaMs)
Cpa3dy BbI3BIBACT BOCIUIaMeHeHue. lcnonb3oBaHWEe MOHATHUS — «TeMIepaTrypa
CaMOBOCIJIAMEHEHHUS» SIBIIAETCS 00JIE€€ TOYHBIM.

Temneparypa caMOBOCIIZIAMEHEHUSI IPEK/IE BCETrO SABJSETCS XapaKTEPUCTUKON
camoro raza. Ho B To ’xe Bpemsi ee BEJIMYMHA 3aBHCUT OT MHOTHX (PaKTOPOB:
COJIEp>)KaHMs rasa B CMECH C BO3QyXOM, (POPMBI M pa3MepoOB COCyAd, B KOTOPOM
MPOUCXOJUT HArpeB CMECH, KATAIUTUYECKOrO BO3JCHCTBUS MaTepuaia CTEHOK

COCY/Ia, CKOPOCTH H-CHOCO0a HOAQFPEBA-CMECH, TaBICHUD HOA- KOTOPHIM HaXOAHTES
ra3 ¥ T.1I.

Hodromy OIpeNgIAeTCs L — Temmneparypa CaMOBOCIIJIgMEHECHHU
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['paduyeckrie 3aBUCUMOCTH TMOKA3bIBAIOT, YTO HAUOOJBIIYI0 TeMIepaTypy
CaMOBOCINIaMEHEHHsI UMEIOT okcull yriepoaa (6onee 650°C) u meran (ot 680°C u
BBIIIIE, B 3aBUCUMOCTH OT KOHIeHTpaiuu). llpoiie Bcero JOCTUTHYTH
camoBocIiaMeHeHus: n-Oytana (Meree 500°C mpu comepkaHuu B cMecu 6 %) u
BoJIopoa (Heckousbko Bhitie 450°C npu coaepxanuu B cMecu 20%).

IIpy 3TOM MOBBIIEHUE COAEPKAHUSA BOJIOPOJIA, OKCHJIA YIJIEPOaa U METAHA B

COCTaBE  Ta30BO3AYINHON CMECH TPUBOAUT K YBEIWYECHUIO TEMIIEPATypPbI

CaMOBOCIIJIAMCHCHMSA, TOTId KaK POCT COJACPIKAHWA 3TaHd W APYIHUX 0oee THKEIIBIX
YIUICBOJAOPOIAOB — K €€ CHUIKCHUIO.

TemnepaTypa caMOBOCIUIAMEHEHHUSI Ta30B B CMECH C KHCJIOPOJOM, Kak
NpaBUiIO, HECKOJbKO HIKEe, 4yeM B Bo3ayxe. Hamuume Oamnacrta (HEroproumx
KOMIIOHEHTOB, HE MPUHUMAIOIINUX y4acTUsl B TOPEHUHU, TAKUX KaK JTUOKCHUJ YTJiepoJa
¥ a30T) YBEJIMUYMBAET TEMIIEPATypy caMoBOCIIaMeHEeHHs. [IpuCyTCTBHE B CIOKHBIX
razax KOMIIOHEHTOB C HU3KOM TeMIEepaTypoil BOCILIAMEHEHUS CHIDKAET TEMIIepaTypy
CaMOBOCIIJIAMEHEHUS BCEU Ta30BOM CMECH.

B mpakTuke CkKMraHusi TOIUIMBA HET HEOOXOIWMOCTH JOBOJUTH BECh 00BEM
CMECH JI0 TeMIlepaTyphl CAMOBOCIUIAMEHEHUS. 3a)KUTaHWE MPOU3BOJIUTCS B OJHOM
TOYKE TMPH TOMOIIM BHEIIHETO BBICOKOTEMIEPATypHOTO HCTOYHHMKA (Tak
Ha3bIBaeMblll 3amainbHUK). Takum oOpa3oMm, saoicucanue monaueéa B TEXHUKE
oTaM4YaeTcss OT JabopaTopHOro camoBociiamMeHeHus. (CMech MOAOTrpeBaeTcs [0
JIOCTAaTOYHO BBICOKOM TeMIeparypbl B OYEeHb OrPAaHMYEHHOM oObeMe BOJIU3U
3anajbpHuKa. [locime 3Toro ropeHue camoIpou3BOJIBHO PACIpPOCTPAHAETCS Ha BECh
o0BeM cMmecH, biaroaps TeroBoMy 3P GEKTy peakuuii TOpeHusl.

OpHako MpU TaKOM CIOCOOE 3aKUTaHMS BOCILUIAMEHEHHE COINPOBOXKAACTCS
WHTCHCUBHBIM TETJIOOTBOJAOM K XOJOJHOW CMECH M OKPYKAIOIIUM MOBEPXHOCTSIM.
[ToaToMy B ouare 3akuraHusi Tpedyercs 0OecreyuTh 3HAUUTEIbHO 00Jiee BBICOKYIO
TEMIEPATYPy, 10 CPABHEHUIO C TEOPETHUECKOM TeMIepaTypoil BOCIIIaMEHEHUSI.

TexHu4eckn W KOHCTPYKTHBHO 3a)KUTaHHE OOECIEUMBACTCS 3aMaJbHUKOM
(97eKTpOpa3psIIHUK, pacKalleHHash CHHpaib, CHElUalbHas HeOONbIlas TOpeska),
HaXOSIIMMCSL TIOOJIM30CTH OT MEeCTa BBUIETA Ta3a WM Ta30BO3MYIIHOW cMmecH (B
3aBHCHUMOCTH OT KOHCTPYKLIUU TOPEJIKH) B TOMOYHOE YCTPOMCTBO WM B OTKPBITOE
MPOCTPAHCTBO (Kak B ciydae OBITOBBIX ra3oBbix IUIuT). Ilociie BocmiiameHeHus
3aMajbHUK YJAISETCS WIKM BBIKIIIOYAETCS, 2 YyCTOWYMBOE TOPEHUE MOIEP>KUBAETCS 32
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CYET OYEHb CIOXHOTO IMpOIEecca, KOTOPbIM  OMpEeAensieTcs  TepMUHAMHU
pacrpoCTpaHEHUs U CTaOUIM3aIUH TIJIAMEHH.

8 I'openne B HeNMOABHIKHOM cpeje

8.1 HopmaJsibHasi CKOPOCTH PACIIPOCTPAHEHUS IJIAMEHHU

YtoOBl XapaKTepUCTUKH Ta30B, WMEIOIINE NPUHIMIHAILHOE 3HAYCHHUE IS
3 PeKTUBHOCTH U OE30MACHOCTH CXKWUTAHUS TOIUIMBA, MOXHO OBLJIO CpaBHUBATH
HE3aBUCUMO OT YCIOBUH OJKCIIEPUMEHTA, ObUIO BBEICHO TOHSTHE HOPMAaIbHOU
CKOPOCTH PacIpOCTPAHECHUS TIJIaMEHU B Ta30BO3/TyIITHON CMECH.

Hopmanvuou ckopocmowio pacnpocmpanenusi niamenu Ha3bIBAETCA CKOPOCTh
OTHOCUTEIHHO XOJIOAHOM, eIe HE BOCIUIAMEHHMBIIECHCS CMECH, C KOTOPOW (PpOHT
MJIJAMEHHU MEPEMEIIAeTCsl B HAMPABJICHUH, TIEPIIEHIUKYJIIPHOM K €TI0 MTOBEPXHOCTH.

JletictBuTenbHBI  (QPOHT IIJaMEHHM MOXXHO 3aMeHUTh (pucyHok 8.1)
IJIOCKOCTBIO, PaBHOM TOMEPEUYHOMY CEUEHHUIO KaHalla JUaMeTpoM 7, M,
NEPHEHANKYIIPHOMY K €ro OCH (B IEWCTBUTEILHOCTH (DPOHT TUIAMEHH CYIIECTBEHHO
ucKpuBieH). Eciu paBHOMEpHass CKOPOCTh IUIAMEHU COCTaBIsieT U,, M/C, TO
HOPMAJIBHYIO CKOPOCTBH PaclpOoCTpaHEHUs IJIAMEHHU U,, M/C, MOKHO OIpPEACNIUTh MO
BBIPAKEHUIO

Uy =Up———. (8.1)

B KOTOpOM S — (pakTUUEeCKasl IJIOIIA b TOBEPXHOCTH UCKPUBICHHOTO (h)POHTA
IIaMeHd, M° , ompeieiseMas MeToaoM (oTorpagupoBaHds W MOCIEAYHOIIUX
r€OMETPUYECKUX PACUETOB.

Pucynok 8.1 — K noHsATHIO HOpMaJbHOM CKOPOCTH paCHpOCTPAHEHUS JIAMEHU

[TockonbKy MOBEPXHOCTh MCKPUBIEHHOTO (PpOHTA TJIAMEHHM Bceraa OoJibie
r€OMETPUUECKON MOBEPXHOCTH MONEPEYHOTO CEYEHHUS KaHala, HOpMaJIbHasi CKOPOCTh
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BCCraa MCHBIIC,

YeM paBHOMEpHas

CKOPOCTb  PacIpOCTPaHECHUS

IIJ1aMCHH.

Hampumep, ana merana B TpyOKe AMAMETpOM S5 CM paBHOMEpPHAas CKOPOCTb

pacmpocTpaHeHus IJIaMEHU MOXET B 3...6 pa3 MpeBbIIaTh HOPMAJIbHYIO CKOPOCTb.

HopmainbHasi CKOpoCTh SIBISI€TCS, MPEXKAE BCETO, XapaKTEPUCTUKOW TOPHOYEro rasa.

3HadyeHus HOpMaHBHOﬁ CKOPOCTH pACIIpOCTPAHCHUSA IINIAMCHU JIA YHUCTBIX I'da30B B

CMECH C BO3AyXOM TpuBeAcHB B TaOimie 8.1. B Tabnuie mpuBeaeHO Takke

COACPIKAaHUEC Ta3a, COOTBCTCTBYIOIICC MaKCHUMaJIbHOU CKOpPOCTH, W aHAJIOTUYHLIC

XapaKTEePUCTUKHU

I

CTCXHUOMCTPHUICCKOI'O

coCTaBa

CMCCH.

CxopocTb

pacupoCTpaHCHUs INIaMCHHU B CMECHU C KHCJIOPOJAOM BCCraa 3HAYUTCIIBHO BBILIC.

Hanpumep, uisi MeTaH-KUCIOPOAHON cMecH — 3,3 M/c (B CMECH ¢ BO3AyXOM TOJIBKO
0,37 m/c), a ana npomad-kuciaopoaHoi — 3,6 m/c (¢ Bozgyxom — 0,38 M/c).

Tabmuna

8.1—

3HaueHus

MaKCUM

aJTLHOU

HOpPMaJIbHOU

CKOpPOCTH

pacrnpocTpaHeHus MIaMEHU B ra30BO3AYLIHbIX cMecax npu t =20°C u p =101325 Tla

COOTBCTCTBYIOLICC
ONpCACIACTCA 110

as
3HAa4YCHUEC MAKCHMA

M/c, JUIsl Ta3a, COCT

IT9eCKad
DAIICTO N3 HY
MECh

PCRI BRENPROVITO
HCHIIA ILITaMCEHII

HEHIROBDII CMECII

(ﬁﬁﬁBﬁ%&%ﬁ%ﬁ B f%&g&ﬁaa “ﬂy ﬁféﬁﬁ‘ BHaﬁﬁﬁ%‘%ﬁP’
ﬂ\ IITHOII CMeCIL, “o 00. HeHIBI IITaMeHII, M/C
Tpammy SHAHTHBHOCTH: LLU \JTGM}' KES upHHHHHy GHpe/_.,e.H?I€1€7{
- N C Mecg C MakKcCII- HTLF[ CMeECII C \IEII&—
EEFSHONSBManpHOH, §XORASTH RASTPOSTRIBSHIT JHAMEH Miopo-

CTBIO pacIipocTpa-
HEHIS ITaMeHI

BOJOPOH ~o - Am N 1 -~ 2.67
OKCUI YITIepOI: C g ) 27 0.4~
M A poa oma n+nrn+--+r, _ 1.217 | (82)
S ho, o h oS
gTaH (“ max C max (‘f max ;1 (“ max 0‘40
IIpoman ! 2 " T 0.38
n-Gvram [ 314 | 33 I 030 037
e oy By e sy, X (8.3)
It ~max HI ~max  H2 ~max ~ HR ~max  Hi | 2
=1 g% _ ovmax (-'1 (-'2 C n _ 1= ('r -
By =C = - 143
=L S A R Z -
Al : 20 35
i=1
rae 7, — COJEp)KaHHWE OTHEIbHBIX KOMIIOHEHTOB, % 00., B cocTaBe

ra3006pa3H0r0 TOILUIMBA, IIpU 9TOM

KOMIIOHEHTOB C CJIOXKHOM Ta3sc,

i=l

% 00.,

n
2 7; =100%; C/™™ — coaepKaHUE OTIEIbHBIX

COOTBCTCTBYIOIICEC MAaKCHUMAJIbHOMY

3HAYEHUIO0 HOPMAJIbHOM CKOPOCTH paclpoCTpaHeHus rjiaMmeHu (mo tadmn. 8.1); u, —

MaKCHUMaJbHOC

18



3HaYE€HWE HOPMAJLHON CKOPOCTH PACIpOCTpaHEHUs IUIAaMEHH, M/C, JJIS OTAEIbHBIX
rOpIOYNX KOMIIOHEHTOB CJI0KHOTO T'a3a B CMECH C BO31yXoM (1o Tadi. 8.1).

Boipaxxkennst (8.2) u (8.3) cTporo cnpaBemMBBI B Ciy4dae, €CIH BCE
KOMITOHEHTBI, BXOSIINE B COCTAB CIIOKHOTO Ta3a, MMEIOT OJMHAKOBYI0 XUMUYIECKYTO
npupoay (Croia OTHOCATCS MPUPOJHBIE U CXKMIKEHHBIE Ta3bl JII0OOro cocrasa). s
CMeCel TPUPOTHBIX M HMCKYCCTBEHHBIX Ta30B OHM JAIOT TOJBKO MPUOIMKCHHBIN
pe3yIbTar.

Hemnpurouel oHU Takke IS Ta30B, COJEPXKAIIUX 3HAYUTEIbHBIE KOJIWYECTBA
OaJTacTHBIX TTpUMeEcel (a30Ta U ABYOKHUCH YIJIEPOJia), KOTOPbIE CHIXKAIOT CKOPOCTH
pacmpocTpaHeHusi IaMeHu. Jlns 3abaniacTUpOBaHHBIX Ta30B, IMPU H3BECTHOM
conepxxkanu N, u CO,, % 00., HOpMaIbHYI0 CKOPOCTbh PacHpOCTpPaHEHUs IIAMEHU

u,’, M/c, CIIeyeT CKOPPEKTHPOBATE IO BBIPAKCHUIO

(8.4)

H

u® =u™*(1-0.,01N, —0,012CO, ).

3HaUNTEeIbHOE BIMSHHE Ha CKOPOCTH pacCHpOCTPaHCHUA IINIaMCHH OKa3bIBaCT

MPEABAPUTENBHBIN MOAOTPEB TAa30BO3AYIIHOM cMecu. [lo skcnepuMeHTaIbHBIM

JAHHBIM 3HAYCHHE HOPMAIBHOI CKOPOCTH U, ~ PH aBCOIIOTHON TeMIIepaType CMecH

T, MOXHO TPUOJTU3UTENHEHO ONPEEIICHO MO KBAIPATUYHON 3aBUCUMOCTH

gl T‘r 2
ulr =23 22 (8.5)

n = 1203 )

B KOTOpOIi 3HAYECHHE HOPMAJIBHON CKOPOCTH PACIPOCTPAHECHHS IIAMEHH 1, - JUIs
temrepaTypsl 20°C npuHumaetcs no tadnuue 8.1.

[TockonbKy TpU TpeIBAPUTEIBLHOM TOJOTPEBE CMECH €€ IUIOTHOCTh
YMEHBIIAETCSI 00paTHO MPOMOPLUUOHAIBEHO aOCOIIOTHOE TeMIepaType, a CKOpPOCTb
pacipocTpaHeHUs MJIaMEHH B COOTBETCTBUHU C (8.5) pacTeT MpOMOPIIMOHATIBHO €€
KBaJpaTy, TO TaK Ha3plBaeéMas MaccoBas CKOpPOCTb MOTOoka  (uy,p) pacTer
MPOMOPIHUOHAIIBHO a0COJIIOTHOE TeMmIepaType. DTO OOCTOATENIbCTBO HEOOXOJAUMO
YUUTHIBATh TPU pPACUETE Ta30BBIX TOPENIOK, padOTaroOmMX HAa TOMOTE€HHOM CMECH,
0COOEHHO B T€X CIIydasX, KOI/Ia OTHEBbIE KaHaJIbl PACIIOIOKEHBI B HATPETOM KIIAJKe,
I7le Ha HUX BO3JICUCTBYET M3JIyYCHUE TOIKH, IIAMOTHOW TOPKH, pacKaJCHHBIX ra30B

H T.II.
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IHpumep:

OnpenenuTh MaKCUMaJIbHYIO HOPMaJIbHYIO CKOPOCTh PAacCIpPOCTPaHCHHS
MJIAMEHHU JUISl CJIOKHOTO Ta3a B cMecHu ¢ Bo3ayxoM. Cocras rasa, % 00.: CH4 = 85,0;
C.H¢ =5,0; CO,=3,0; N, =7,0.

Pemenue

1. 'oprouast yacTh Ta3a COCTaBIISCT:

100 — (3 +7) =90 % 00.

2. CoctaB roproyei yactu raza 6e3 ydera damacra:

85 5
CH,=—100=944: C,H,=—100=5.6.
90 90
3. CopgepxaHue TOpIOYEM 4YacTH B CMECH C BO3JAYyXOM, UMEIONIEH

MaKCHUMAaJIbHYIO CKOPOCTh PAacCIpOCTPAaHEHHUs TUIAMEHH OIPEACIIUM TI0 BBIPAXKEHUIO
(8.2), ucronib3yst nanueie Tabm. 8.1:

max_944+"6 0,
¢ m—m

10.5 0.3

4. MakcuMabHYI0 HOPMAJIBHYIO CKOPOCTh PACIpPOCTPAHCHUS IIAMEHU IS
CMECH TOPIOYEH YacTH raza ¢ BO3AyXOM OIPEICIIUM I10 BEIpaKeHHIO (8.3), UCIonb3ys
nanHble Taom. 8.1:

9% 37:2004
210492 03 0375 e
94.4+5.6

5. MakcuMallbHyl0O HOPMAaJIbHYI0 CKOPOCTh pPAcCIpOCTPAHCHHS IJITaMEHU B
ra30BO3AYIITHON CMECH C YUETOM COACpKaHUs OallJIaCTHBIX IIPUMECEH ONpeIeTuM 10
BhIpakeHU1o (8.4):

=0.375(1-0.01-7-0,012-3)=0.34 m/c.

9 YcroitunBocTh ropeHust

Ilon YCTOfIQHBOCTblo rop€Hud MOHHMMAIOT ITOCTOAHCTBO MCECTOHAXOXKICHUA

IIJ1aMC€HH OTHOCHUTCIIBHO OI'HCBBIX OTBepCTI/Iﬁ T'OpCJIKHU, o0OecreynBaeMoe PaBCHCTBOM
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HOPMAJIbBHOM  CKOPOCTH  PACHpPOCTPAHEHMS]  IUIAMEHM U NPOTUBOIOJIOKHO
HAaIIPABJICHHOW HOPMAJbHOW COCTAaBJIIOLIEN CKOPOCTH IIOTOKA TI'a30BO3MYLIHON
CMECH.

[Ipy namMuHapHOM HUCTE€YEHUMM HauOojiee YCTOWYMBOM SIBJISETCS YacTh
IUIAMEHH, IPUMBIKAIOIIAs K KPOMKAaM OTHEBBIX OTBEPCTHI, TaK KaK B KPAaeBbIX CIIOSIX
IIOTOKa CKOPOCTHM MCTEYEHHSI CMECH, YMEHBLIIEHHON TOPMOXXEHHEM O CTEHKHU
OTHEBBIX KaHaJOB, COOTBETCTBYET MOHWKEHHAs 3a CYET OXJAXKICHHUS TEMHU Ke
CTEHKaMH CKOPOCTb PacHpOCTpaHEHUs IIaMeHu. biaromaps 3ToMy y OCHOBaHUS
(dakena co3gaeTcsi OrHEBOM 3aKUraTeIbHBIM MOSCOK, CTAOWIM3MPYIOLIUMH MpPOLECC
TOPEHUS B ONPEJEICHHOM JIMaIla30HE pacxoJa CMECH.

C yBenMYEHHMEM pacxoJa CMECH JIAMUHApPHBIM pEXUM MEpPEXOquT B
TypOyJICHTHBIN, 3aKUTaTEIbHBIM MOSCOK «Pa3MbIBACTCS, YCTOMYMBOCTh TOpPEHUS
HapyIIaeTcs U miaams oTpbIBaeTcs oT ropenku. Hao0opoT, ¢ yMeHblIeHHeM pacxojia
CKOPOCTb paclpOCTPaHEHHU TUIAMEHH B MPUCTEHHOMN 30HE MOTOKA MOXET MPEBBICUTH
CKOPOCTb UCTEYEHHUSI CMECH U TUIaMsI BTATUBAETCS BHYTPb FOpeIKU. [lepsoe sgnenue
HA3b16AIOM OMPBLIEOM, 6MOPOE — NPOCKOKOM UU OOPAMHBIM YOapPOM NIAAMEHU.

IIpy 1noJHOM OTpBIBE IUIaMsI TAacHET, a MPHU YaCTUYHOM — 3aHUMAET
OTHOCUTEJBHO YCTOWYMBOE IOJOKEHHE HAa HEKOTOPOM PpACCTOSIHUM OT TOPEJIKH.
OTpblB TIaMeHU B JIOOOM BHUJE HENONYCTHM, TaK KaK NpPHU IIOJHOM OTpBIBE
HECTOpPEBIIUH Ta3, a IPU YaCTUYHOM — NPOAYKTHl HE3aBEPIICHHOIO F'OPEHUS MOTYT
o0pa3oBaTh B OKpy:Karouiei atMmochepe Uiu TONKE B3PbIBOONACHBIE WM TOKCUYHbBIC
cmecu. OTpBIB IUTAMEHU BO3MOYKEH IIPU YBEIUYCHUM JAaBJICHUS ra3a nepej ropeiakon
CBEpPX JOMYCTUMBIX IMPEAEIIOB, YPE3MEPHOM YBEIMYEHHH pPa3PEKEHUS B TOIKE,
00€THEHUHU Ta30BO3AYIIHON CMECH BO3yXOM, COIMPOBOXKIAIOIIEMCS YMEHbIIEHUEM
CKOPOCTH PAacCIpOCTPAHEHHUs IUIAMEHU, U MO APYrHMM HpuuuHaMm. OTpbIB IJIaMEHU
3aBUCUT OT JUAMETPOB OTHEBBIX OTBEPCTUH M COAEpM aHUS MEPBUYHOIO BO3AyXa B
CMECH.

C yBenWyeHUEM [MaMETPOB OTrHEBBIX OTBEPCTUH YBEIWUYMBAETCS CKOPOCTh
UCTEYCHUS] CMECH, IpPU KOTOPOM HPOUCXOOUT OTPHIB IUIAMEHH. Y BEJIMYCHHUE
COJIEp>KaHMs IEPBUYHOTO BO3yXa B CMECH (T.€. BO3/1yXa, OCTYHAIOLIErO B TOPEIIKY)
MPUBOJUT K CHI)KEHHUIO CKOPOCTH OTPhIBA TUIAMEHH.

[TpocKOK MIaMEHH IMPOUCXOIUT, KOTZla CKOPOCTh MCTEYEHHsI ra30BO3yIIHON
CMECHU CTAaHOBUTCSI MEHBIIIE CKOPOCTH PACIPOCTPAHEHUS IJIaMEHU (Y MHKEKIIMOHHBIX
rOpeJIoK, HapuMep, MIPU YMEHBIIIEHUN JaBI€HUs ra3a HUKe pacueTHOro npezena). B
3TOM CJyd4ae IUIaMs MOKET MOracHyTh, OOBIYHO C XJIOIKOM, WJIM NMEPEMECTUTHCS B
CMECHUTENb FOPEJIKU, TIEPETrpeBasi €ro U MPEnsTCTBYS MPUTOKY MEPBUYHOIO BO3IYXa.
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[IpoCcKOK mIaMeHM HENOMYCTHM, TaK KaK IPUBOJIUT K HCTEUYEHUIO U3 TOPEIKU
HECTOPEBIIIETO ra3a WIM IMPOAYKTOB HE3aBEPUIEHHOTO TOPEHMS, a TAKXKE IIEPErpeBy
TOPEIIKH.

Takum o00pazoM, mpenenabl yCTOWYUBOM pabOTHl TOPEIOK OTrpaHUYUBAIOTCS

CKOPOCTSAMH OTPbIBA U IIPOCKOKA IIJIIaMCHH.

10 IIpyHUUNBI CTAOMIHU3ALUN IIJIAMECHH

B cooTBeTcTBHMU ¢ OOIIMM NMPUHIKIIOM PAaCIIMPEHUs JUana3oHa YCTOMYHUBOIO
rOpeHUs JIIOOBIX TOPIOYMX Fa30BO3AYIIHBIX CMECEH CKOPOCTh MOTOKA MPUHUMAETCS B
HECKOJBKO pa3 OoJbllle CKOPOCTH OTphbiBa IUIAMEHHM, 4YTOOBI TapaHTHPOBATH
OTCYTCTBHE OITACHOCTH NPOCKOKa IJIaMEHW Ha J0ObIX Harpy3kax. OpHako Takue
BBICOKME CKOPOCTH BbLIETa TPEOYIOT NMPUMEHEHUS CHELHUAIbHOW UCKYCCMBEHHOU
cmabunuzayuyu  niamMeHu, — TpeloTBpamiamme  ero  orpeiB.  HawmbGonee
pacnpocTpaHEHHbIE CIOCOOBI CTa0WIM3alMK IUIAMEHH B TEXHUKE WILTIOCTPUPYET
pucyHnok 10.1.

I N | el
\O ——
Nt ey
) c
[
===
: . :

Pucynok 10.1 — Cxembl CTaOMIN3aTOPOB TOPEHUS B OTHOIIEHUH OTpPhIBA
IJIAMEHU: @ — KOJBIIEBON CTAOMIIN3ATOP; 6 — CTAOWIM3UPYIOIINI TYHHEb;
6 — LIEHTPAJIbHBIM KOHMUECKUI cTaOUIN3aTop; ¢ — MIaMOTHAs TOpKa

B crabunmzarope, nokazanHom Ha puc. 10.1, @, yacTh ra30BO3QyIIHON CMECH
(5...10 % ee oOmiero pacxona) yepes3 oTBEpCTHsl / OTBOJATCS B KOJIBLIEBOM KaHAI 2,
OKPYXalUMK TOJIOBKY WHXEKIMOHHOM TOpenku. braromapsi COOTBETCTBYIOIIEMY
noa0opy TEOMETPUYECKHX pa3MepoB BOKpYr TJjaBHOro (Qakena oOpasyercs
CIIOKOMHOE YCTOMYMBOE KOJIbIIEBOE Iulams. Hampumep, sl NOpUPOAHBIX U
CKVKEHHBIX I'a30B 3TOT TUAMETP COCTABISET 2...3 MM.
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Eme Oonee HamexHyr CTaOWIU3alMIO B OTHOIIEHWH OTPhIBA IJIAMEHU
o0OecrnieunBalOT TyHHEIU U3 OTHEYNMOpHbIX MaTtepuanoB (puc. 10.1, 6). DTo Moryr
ObITh KEpaMHUYECKHWE TYHHEIM 3aBOJCKOTO wu3rotoBieHus. Crabunusupyrolee
JEUCTBUE TYHHEJS OCHOBAHO HA PELMPKYJSLMKA YacTU MOTOKA 0Opa30BaBILIMXCS
pacKaJIeHHbIX TPOJYKTOB CropaHusi K KOpHIO ¢akela B MeCT€ BO3HUKHOBEHHUS
o0J1acTy pa3peeHus Mpu Pe3KOM PaCIIUPEHUH CTPYH.

B Tex cnydasx, Korja YCTaHOBKa KOJIBLIEBBIX CTaOWMIIM3AaTOPOB U
pacIIMpsIOUINXCS TYHHEJIEM HEBO3MOXKHA WJIM HEXKeJaTellbHa, MPUMEHSI0TCS
CTaOMIIM3AaTOPhl B BHUJE IIOXOOOTEKaeMBbIX Tel (TpamnelueBUHble, KOHycHble, U-
oOpa3Hble), pa3MellaeMble B IIEHTPAIbHON YacTu MmoToka ropsimen cmecu (puc.10.1,
8). x crabuimsupyroliee ACHCTBUE, KaK U B Clydyae TYyHHEJIEH, 3aKIr0YaeTcs B
PELUPKYJSIIUM  pAaCKAJIEHHBIX  MPOAYKTOB  CrOpaHuUs K MECTy HCTEUEHHUS
ra30BO3/YIIHON cMecH (K KOpHIO (hakerna).

B HekoTOphIX ciyyasx CTaOWIM3alUI0 TOPEHHUS B TOMNKE YCTPOMCTBA
oOecrieynBalOT HauOoJiee JEIIeBHIM CIOCOOOM — B BHJAE NIAMOTHOW TOPKH
(HaOpocku), pa3MeliaeMoi B TOIKE B HEMOCPEICTBEHHOW OJIM30CTH OT aMOpa3ypbl
ropenku (puc. 10.1, 2). DTOT crocol xapakTepeH /Il KaMEepPHBIX TOMOK, pad0TarOIINX
0€e3 0TBOJIa TEIIOTHI.
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