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OnpIT NpUMEHEHUS TEXHOJIOTMU TOYHOTO HarpeBa
npu OO0KUTE€ OTHEYMOPHBIX W3/eJHil

B mporecce o6kura OTHEYNOPHBIX W TEIJIOM3OJSIMOHHBIX W3/I€JUH B TYHHEJbHOW IMeYn
MPUMEHEHA TEeXHOJIOTHS TOYHOTO HAarpeBa, OCHOBAaHHAS HA OPraHM3allMid WHTEHCUBHOW BHYT-
pEHHEl PEeNUPKYJISIIN Ta30B MEX/y TaKeTaMu W3Jesuii. /[BWKeHue ra3oB MPOUCXOJIUT MO
PACYETHBIM TEOMETPHUYECKUM KOHTYpaM BHYTPH PabOuero MpPOCTPAHCTBA 3a CYET KWHETHYe-
CKOHl dHepruM CKOPOCTHBIX CTPYH IPOAYKTOB cropanud. McTOYHUKOM TakuX CTPYH gBJISIOT-
cs1 ckopoctHble ropesikn cepun 'HB. Buaromaps wHTeHcmbuKamm u paBHOMEPHOCTH Ha-
rpeBa yCTpaHEHBbI 3allUTHBbIE Mydean BOKPYT MaKeTOB, TTOBBINIEHA TPOU3BOANTEIBHOCTD Tie-
UM, CHYSKEHBI YAETbHBIE PACXO/bI TOTNBA. buba. 6, puc. 4, maba. 1.

KuoueBble ciioBa: orueymnopbl, 06KUT, PaBHOMEPHOCTb HArpPeBa, CKOPOCTHBbIE TOPEJKH, pe-

HMUPKYJIAINA Ta30B.

[Ipu o6kure 0ObBEMHBIX CAJOK KEPaMHUECKUX
U OTHEYTIOPHBIX W3/IEJU B Ta30BBIX TYHHEJIHHBIX
meyax HaOJIIOJAETCS 3HAuMTebHAS HEpaBHOMEP-
HOCTDb TEMIIEPATYpP IO BBICOTE W HNIMPUHE Paboyero
KaHaJla, 4TO HEraTMBHO CKa3bIBaeTcsl Ha KauecTBe
00KUTaeMbIX W3/Ie/INil, BpeMeHu OOKHWra MU 3arpa-
tax tomamBa. OMHON M3 OCHOBHBIX MPUYUH ITOTO
asasgercs outytumblii (nrorga g0 20 I1a) rpaauent
CTaTUYeCKUX JaBJeHUU II0 BBICOTE KaHaJa, 4YTO
TpebyeT MaKCUMAJIbHOTO YILIOTHEHUSI CTHIKOB MeK-

© IMumnenko P.A., IInaunenxko A.B., Jlorsunenko /[.M., 2015

Jly BaroHeTKaMu ¥ BJIOJIb UX COCTaBa /I UCKJIOYe-
HUS TIOICOCOB XOJIOJHOTO BO3AyXa B paboumil Ka-
Has. [Ipyroii mpuunHON HEPaBHOMEPHOCTH Harpena
ABJISIETCSL HAJIMYKME OTHOCUTEIbHO GoJibinoii (110 ot-
HOIIEHUIO K Cajlke B HECKOJBKO Pa3) Macchl (yTe-
POBaHHbBIX BaroHeTok. lIpuMeHeHue KaHaJIU3UPO-
BAHHOTO <TEIJIOTO» TI0Ja, JIETKOBECHBIX OTHEYIIO-
POB U TEIJIOM3OJALUN 3Ty Pa3HUIy B MaccaxX co-
KpaiaeTr, HO He HckJaodaeT. IIpnm Hu3kUX CKOpO-
CTSX JIBUKEHUS TPEIOIIUX Ia30B BOJb KaHaJla 3TO
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IPUBOJUT K €CTECTBEHHOMY TeMIIepaTypHOMY pac-
CJIOEHUIO MTOTOKA 1O BbicoTe. M, HakoHell, Hecopas-
MepHOCTb rabaputoB (PaKeyoB ra3oBbIX IOPEJOK U
CTECHEHHBIX 3a30POB MEX/IY CAMUMU CaJKaMu U
cajikaMiu U GOKOBBIMHU CTEHAMU [PUBOJUT K MPSIMO-
MY TONAJAHUIO [LJIAMEHU Ha OOXKUTAeMble U3JeJHs
u ux nepexxory. Ilocreiee, Kak mpaBuio, BCTpe-
yaeTcd TaM, T/ie TpPU BBIOOPE TOPEJOYHBIX YCT-
POICTB HE YYUTBIBAIOTCS HU OCOOEHHOCTH arperaTta,
HU TEXHOJIOTUU HArpeBa.

[TpuMeHeHME TEXHOJOTHH TOYHOTO HArpesa
KPYTHOTaGapUTHBIX W3/eanii u camok [1, 2] mo-
3BOJISIET MHTEHCU(DUIMPOBATH TMPOIECC HarpeBa H
MUHUMHU3UPOBATh HEPABHOMEPHOCTH HarpeBa B
TYHHEJIbHBIX M KaMepHBIX IevyaxX. B aToM ciaydae B
cBOGOIHOM TIPOCTPAHCTBE TI€UYM OPTaHW30BaHA WH-
TEHCUBHAS BHYTPEHHSISI PELUPKYJSIS TPEIOTNX
rasoB BOKPYT cajqok u (uiam) BAOJIb HUX. B orum-
Yiie OT BHENIHEH PEeIUPKYJSIUN [PU BHYTPEHHEN
PEIMPKYJISIINU YaCThb I'PEIONNX ra30B He MOKHIAEeT
neyb JIJIsl TIOCJIEIYIONIEro BO3BPara, a IMUPKYJIUpPY-
eT BHYTPU pabouero MpOCTPAHCTBA IO OIpeeseH-
HbIM KoHTypaMm. IIpu 9TOM HPOUCXOUT HE TOJBKO
WHTEHCUBHOE TepeMeluBaHue W yCPeJTHEHHE TeM-
mepaTypbl Irpeloleil cpejibl, HO U BO3pacTaeT KOH-
BEKTHBHAs COCTABJIAIOMAS B Temjonepegade oOT
ra3oB K IOBepxXHOCTH HarpeBa [3], 3a cuer uero
MHTEHCHPUINPYETCS U YCKOPSIETCST Harpes. JTOT
croco6 BbIPABHUBAHUS TeMIEpaTyp B oObeMe Iey-
HBIX Ta30B MUPOKO MCIIOJIb3YeTCS B MPOMbIIIECH-
HBIX TeYax.

s aroit e HamboJsree MPeaIOYTHTETbHBIM
SIBJISIETCSI WCIIOJIb30BAaHNE KUHETHYECKOH IHepruu
cTpyit poaykToB cropanus [1, 4]. Takue crpym
006€eCIIeunBaOTCsI CKOPOCTHBIMU TOPEJKaM#, B KO-
TOPBIX CKOPOCTb ucTedeHus crpyu gocturaer 100
M,/c, a uHOT/Ia U Bbille. VIHTEHCUBHOCTD PEIUPKY-
JIILUU Ta30B OMpPe/essieTcsl BeJMYNHON KPATHOCTH
perupkysinuu K, kKotopas npejacraBisier co6oii
OTHOIIIECHNE KOJMYECTBA PEIMPKYJIUPYIONNX B pa-
6o4eM TpocCTpaHCTBe TazoB V., = Vi + V3 ko
BHOBDb Toctynapoiiemy: K = V., /V{. OueBuzano,
yeM GOJIbIIIE KOJUYECTBO NMPHUCOCAMHEHHbIX (1MH-
KEKTUPYEMBIX) Ta30B Vy, TeM GoJblIe KPaTHOCTD
PEIUPKYJIAIINN U BbIIIe PAaBHOMEPHOCTb HArpeBa.
B cBsi3u ¢ atuM Jl0JTOE BpEMSI CTPEMUJIUCH K WC-
MOJIB30BAHUIO CTPYil co cKopocTbio 10 200 M /¢ u
BbINIe, ONMMOOYHO CUUTAs, YTO MPU 3TOM O6yIeT
JnocturayTa 6oJiee BbicoKasi, cBbire 10, KpaTHOCTDb
PEIMPKYJISIINN 1, CJIeJ0BaTeJbHO, 60Jiee BbICOKAs
paBHoMeprocth Harpesa [1]. Omnako poct Kpart-
HOCTU PELNUPKYJSANUU BbIllEe 4 TPAKTHYECKH He
BJIMSIET HA JaJibHelilllee BbIPABHUBAHIE TeMIlepa-
TYp B o6beMe rpeionux razoB [3], a mnosbiiienue
ckopoctu crpyu Bbiie 100 M/ c TpUBOAUT K Hepa-
IUOHAJBHBIM 3aTpaTaM 3HEPTUM JyTbEBBIX YCT-

POICTB M YCJIOKHEHNIO KOHCTPYKINi Tropesnok. Co-
raacHo paspaborannoir B Mucturyre raza HAH
YKpanHbl TEXHOJOTUH TOYHOTO HArpeBa B IJIAMEH-
HBIX TIe4aX C BHYTPEHHeil pelnupKyJisiiueil rpeio-
MIUX Ta30B, [ABUKEHHUE Ta30B OCYIIECTBJISETCS 110
PENUPKYJIAIUOHHBIM KOHTYPaM B CBOOOIHOM IIPO-
crpanctBe meun. KosmyectBO KOHTYPOB, UX Teo-
METpUYECKNEe W PEKUMHBIEC MapaMeTpbl PACCYUTHI-
BAIOTCS, UCXO/II M3 TEIJIOBON MOIIHOCTH TI€YH, pe-
JKUMHBIX W TEOMETPUYECKHUX MapaMeTpoB CKOPOCT-
HOWl TOpeJKH, TeMIepaTypbl U TEOMETPUHU TIeYuH,
TpebyeMoil paBHOMEepHOCTH Harpesa [2, 5].

Jlns peasmzaii TEXHOJIOTUU TOYHOTO Harpesa
B KaMEpHBIX W TYHHEJIbHBIX TeyaX B VHCTUTYTE Taza
HAH ¥Ykpaunbl pazpabotaHa cepusi CKOPOCTHBIX TO-
pesiok THB momnoctsio ot 80 kBt 10 1,0 MBr [6].

lFopenxku cepuu 'HB otHOCATCS K TOpesiou-
HBIM YCTPOMCTBAM TaK Ha3bIBAEMOTO <«KUHETHYE-
CKOTO TOPEHUs», MPUHIUN JEHCTBUS KOTOPBIX OC-
HOBaH Ha MPeABAPUTEJbHON MOATOTOBKE TOpoYei
cMecd M 0043aTeJIbHON cTabuau3annun KopHs da-
KeJa. JTU Tropejkn 00ecIeYnBaIOT KEeCTKUN MaJo-
raGapuTHbIil (akes, MOJHOE CropaHue cMecH B
npejiesiax CBOOOJHOrO MPOCTPAHCTBA arperara
(CO < 0,0015 %). Coxepskanme OKCHIOB a30Ta B
daxese e npesbimaer 124 mr,/m3 (3aBucur oT
TeMIIEpPaTypbl B paboveM IPOCTPAHCTBE U U3OBITKA
BO3/yXa), CKOPOCTb uCcTedeHusi cmecm W <
100 m/c. Topeakn paboTaioT Ha Taze HU3KOTO W
CPE/IHEeTO JIaBJEHUS yCTOWYMBO B IIUPOKOM, HE
Hke 1 @ 5, WHTepBaJie M3MEHEHUS TEIJIOBOI Ha-
IPy3KH, a Tak)Xe TPU PE3KOil CMeHe Harpy3KH.
OHu TPOCTBI B YIPaBJIeHUU, HAJEKHBI B paboTe
OpU PYYHOM M ABTOMATHYECKOM PETYJTMPOBAHUMN.
[lns paGoTbl B aBTOMATUYECKOM PEXUME TOPETKN
KOMILJIEKTYIOTCSI JIEKTPOJIAMU PO3JKUTA U KOHTPO-
Jis. HAJW4us aamenu. JlynHa ropesiok orpeesis-
eTcst TOMHON (QyrepoBku. OHE yCTaHABIUBAIOT-
cs B ob6oiiMe, JieTKo neMOHTUpYIoTca. Ha meuax c
paboueii Temneparypoii Boie 1200 °C ropenkn
YCTAHABJIUBAIOTCSI CO CHEIUAJbHBIM 3AIUTHBIM OT-
HEYIOPHBIM CTAKAHOM.

B 3aBuCHMOCTH OT T€OMETPHUM TI€Yd M CAIKU
CKOPOCTHBIE TOPEJKHM yCTAaHABJIUBAIOTCA Ju6O B
OJIMH PsiJ| HA YPOBHE II0/Ia B IAXMATHOM IIOPS/I-
Ke, 160 B [BA YPOBHS TaK)Ke B IIAXMATHOM IIO-
psiiKe, TIPW ATOM TOPEJKH HUKHETO U BEPXHEro
PSIOB YCTAHABJINUBAIOTCS OTIIO3UTHO IO OTHOIIE-
HUIO JIPYT K JAPYTY.

Hwxe Ha mpuMepe pEeKOHCTPYKIIMH TEUN IS
o6)KHUTa OrHEYNMOpPOB TMoKazaHa 3(O(EeKTUBHOCTD
IpPUMEHEHUsT 3TOH TEeXHOJIOTHH TIPU BBICOKOTEMITE-
paTypHOM OOKUTE C HCIOJb30BAHUEM CKOPOCTHBIX
ropesiok THB.

Tynnenpnaga neub 3AO <«TensoxumMMonTa)»
(r. Crappiii Ockon, PD) Gblma BBeieHa B 9KCILIya-
rtarmio B 2002 r. u npenHazHadeHa i 0GKUTA
JIETKOBECHBIX TEIJION30/ISIIUOHHBIX OTHEYMOPHBIX W
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BBICOKOOTHEYTIOPHBIX HU3/IeTUi OOIIero Ha3HAYeHUs
¢ kakymieiica maornoctbio 0,5-1,3 r/cM3 u ciox-
HO(ACOHHBIX OTHEYTIOPHBIX W3JECJUH IS Pas3JIiy-
HBIX TETJIOBbIX arperatoB ¢ KaKyIeHcs MJIOTHO-
ctbio 2,0—2,5 r/cm3.

[lymaa pabodyero mpocTpaHcTBa meun — 24,2 M,
mupuHa — 928 MM, BbICOTA OT KaHAJTM3UPOBAHHON
MO/IMHBI /IO 3aMKa apovyHoro cBoja — 928 mm. Ila-
ker mageauii (cagka) pasMellaercs Ha BaroHeTKax
qumnoi 1100 MM, nmmpunoit 850 mM. Ileun orar-
JIMBAETCsl MPHUPOHBIM TazoM. TemiepaTypHblil pe-
JKUM pabOThl e 3aBUCUT OT THIA OO0KUTaeMoii
HAPTUU [TPOJYKITHH.

[lo pexoHCTpyKIuu B GOKOBBIX CTEHAX 30HDI
o6xxura ObLIN YCTAHOBJIEHDBI [IBYXIIPOBO/HbIE TO-
pesku 1TTII-25-15-0,5 B kosuuectBe 20 1mIT., 10
10 mT. ¢ Kax/0il cTopoHbl meun, ¢ marom 550 M.
B koHCTpyKIMM 3TOH TOpesKu TMpesyCcMOTPEHO pe-
TYJUPOBaHUE TOJOXKEHUSI Ta30BOTO COIJIA B/OJIDb
OCH TOPEJIKM, YTO TPE/ANOoJaraeT peryJupoBaHue
JUIMHBL 1 auaMeTpa darena. [Ipu BbIABUHYTOM U3
TOPEJIKHA Ta30BOM COILJIE CMECh Ta3a W BO3/yXa BbI-
XO/IUT Yepe3 IEHTPATHHOE OTBEPCTHE HAKOHEYHUKA
n obpasyercs JJUHHBIH (hakes, a NMpU BABUHYTOM
corie — KOPOTKMii. YKopoueHue akema mpouc-
XOJINT 32 CYET 3aBUXPEHUS] CMECH B HAKOHEUHUKE
U ee pas3jaun MepIeHUKYJISPHO OCH TOPEJKH, HO
npu atoM akesa yBeJUYMBAETCS B JMaMeTpe, a
CKOPOCTDb €ro TeueHus najaer. Perynuposanue 1o-
JIOJKEHUS COIIa py4YHOe. B ycioBusix crecHeHHOro
CBOGOIHOTO TPOCTPAHCTBA MEXK/IY CAAKONH U GOKO-
BBIMU CTEHAMM W B Pa3pbIBaxX MEX/y MMaKeTaMW 13-
6e)xarb IMPSMOrO TOMAJaHUS TAKOTO IJIaMeHU Ha
MOBEPXHOCTh W3JIeJINil He MPEJCTABJISIOCh BO3-
MOKHBIM. [loaTOoMy /s 3amuThl w3zgesnii oT mps-
MOTO KOHTakTa ¢ (pakeJoM MO MEPUMETPY CAIKH
yCTaHaBJNBAJICS Mydesb, TOJINIMHA CTEHKU KOTO-
poro cocrasistaa 200 mm (puc.1).

OnHako Jaxke Tpu HAIUYUU Mydess opraHu-
30BaTh PABHOMEPHBIN HArpeB He Y/IaBaJoOCh: pas-

Puc.1. BapuaHT cajiku OrHEYIIOPHBIX H3jesuil ¢ mydenem: 1 —
Mydenb; 2 — TaKeT U3Jesuil.

Puc.2. Cropocrnas ropesnka 'HB-80 B ycranoBounoit o6oiime.

HOCTb TeMIIeparyp Mo GOKOBLIM CTOPOHAM CAJKH
coctaBystta 5—20 °C, HIDKHEIE PS/IbI CaIKu He 00-
skurasnchb. Kpome Toro, temmepaTtypa M3/eanii Ha
BBIXO/le M3 meun gocturasa 80—100 °C, urto mpu-
BOJINJIO K HEPAIMOHATBHBIM TIOTEPSIM TeIlJIa M CKa-
3BIBAJIOCH Ha 6e301acHOCTH paboThI MPH PasTpysKe
W3/1eJINI.

B cBg3u ¢ HEOOXOAUMOCTBIO TIOBBINIEHUST TIPO-
U3BOJUTENIBHOCTH TIe4yd ObLIO PEIIeHO YCTPAHUTb
Mydesb, 32 CUeT 4Yero yBeJIMYUTb €MKOCTb Baro-
HETKH, U 3aMEHUTb MOPAJbHO yCTapeBlliee ra3oBoe
000py/IoBaHue TieYn ¢ TeM, 4TOObI 06eCTIeYnuTh PaB-
HOMEPHDbI WHTEHCUBHBIN HArpeB CaJKW W CHU3UTD
yAeJIbHBIH pacxo/| TOIJINBA.

Jlna moctmwkennd Bbicokoit * (5-10) °C pas-
HOMEPHOCTH HarpeBa TOBEPXHOCTH CAJKW, WHTEH-
cuUKAIMY HarpeBa M COKPAIIEHUs pacxoja Tras3a
6BIJIO PEIeHO0 TPUMEHHTb TEeXHOJOTHIO TOYHOTO
HarpeBa. [l ee peanmsaruu 6blaa BbIGpaHa CKO-
pocrhas ropeska 'HB-80 (puc.2).

OCHOBHBIMU KPHUTEPHUSIMU IPU BbI6OPE THUIIA
CKOPOCTHOII TOPEeJKU ObLIN KAuyecTBO COKUTAHUS U
raGaputbl akesna (uamerp, JJIMHA), CKOPOCTH UC-
TeyeHUs] CMECU W YCTOWYUBOCTb TOPEHUS TIPH CMeHe
HATPY3KHU, HAAEKHOCTb KOHCTPYKIIMH ¥ IHPOCTOTA
YIIPaBJIEHUS, CTOUMOCTb. KpoMme TOro, y4uTbIBaIach
MIPOCTOTA TIEPEBO/Ia TOPEJIKN Ha aBTOMATHUYECKOE pe-
rysupoBanue. l'openkn cepun 'HB mosHOCTBIO CO-
OTBETCTBYIOT YKA3aHHBIM TPEGOBAHIM.

TexHuueckne XapaKTEePUCTUKU CKOPOCTHO
ropesiku 'HB-80 npusenennr viske:

HomunasibHasg TeroBas MOIHOCTL, KBT — 80
Homunasibublii pacxoj raza, M3 /4 - 81
[laBsienne rasa, klla — 22,5
[laByenne Bo3ayxa, klla — 4,0
IIpeesibl peryimpoBaHuist — 1:5
Yposenb myma, n1ba — 80
CopepskaHue BPEIHBIX BEHIECTB B CYyXUX
TpoayKTax cropanus mpu o = 1,0:

CO, % — 0,0015

NOy, He GoJsee, mr,/ M3 — 124
Yucao Bo66e, k/Ix /M3 — 44154
O6mbemnas Termora cropanus (mmsmas), k/x /M3 — 34587
ITnoTHOCTH Tas3a, Kr,/ M3 — 0,739

Hna  3A0 <«TenmoxuMMOHTaXK» TOPETKHU

I'HB-80 6blim M3rOTOBJEHBI OMBITHBIM TTPOU3BOJI-
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Puc.4. Pacronoxenne ropenok T'HB-80 u 610k0B yrpaBienus
TK1301.03 Ha 6G0KOBOII CTEHE TeYH.

crBoM Mucrturyra rasa HAH VYxpaunsr. Orne-
yrnopHble 3auutHbie crakaubl (tyHHean) 3AO0
«TennoXxuMMOHTaXX» M3TOTOBUJ CaAMOCTOATEIbHO
13 MYJJINTO-KPEMHE3EeMHUCTBIX OTHEYTIOPHBIX Mare-
pHAJIOB TIO 4YepTeXkaM, pa3pabOTaHHBIM aBTOPAMHU.
OcHOBHOE Ha3HAuYeHWe TYHHEJS COCTOUT B 3alUTe
MeTAJITIIeCKOTO HOCHKA TOPEJKH OT OOJIYYeHUs U3
pa6ouero mpocTpaHcTBa meuyn 6e3 M3MEeHEHUs Teo-
METPUYECKUX U A3POJUHAMHYECKUX XapaKTepu-
cTuK (hakema.

lFopenkn Ha TeYM YCTAHOBJEHBI MO JBYXYPOB-
HEBOH OMNIMO3WTHON cXeMe B pas3pbiBe MEXIY TaKe-
TaMu caJKu coceqHnx BaroHetok (puc.3). MIupu-
Ha paspbiBa Mexxay nakeramu 300 mm. IIlar mesx-
ny mapamu ropesiok cocrasisger 1100 MM BMecTO
npexknero mrara 550 M. Hlar mexxay ocsiMu Bepx-
HUX U HIWKHUX Topesok — 390 mM. Bcero na me-
yu ycranoBjeHo 10 mr. ropesok: 5 map Ha S-TH
MO3UIUAX 30HBI OOKNTra, B Pa3pbIBax MEXK/y IaKe-
TaM# CaJIOK.

YacTb TOPENOK YKOMILJIEKTOBAHA 3JIEKTPOJaMU
PO3KUTA W KOHTPOJS TIJAMEHU </IBa B OJHOM>»
(memenkoit  ¢upmbr  Kremshroder) wu  Giokom
yrpasyaeauss TK1301.03 — koHTpossiepoM aBTO-
MATHYeCKOTO PO3KUTa W KOHTPOJIS ILTaMeHH Tope-
noxk THB-80 (pupma «TACK», Ykpaumna). Kon-
TPOJITIEPBI 00eCIIeYnBAIOT HA/IeXKHOE TTepeKJIIoUeHe
3JEKTPOAa M3 COCTOSHHUS <PO3XKUT» B COCTOSHHE

«KOHTDPOJIb TJaMeHN». KOMIIOHOBKa TroOpesiok u
KOHTPOJIJIEPOB HA TIeYN MOKAa3aHa Ha PUC.4.

3a/iaua ropesyiok ¢ aBTOMATUYECKUM PO3SKUIOM
U KOHTDPOJIEM HAJNYUS TIJIAMEHH B JAHHOM CJydae
cocTouT B obecriedeHnn Oe30TacHOil pabGoOThl Tedn
pu BBIBOJIe ee Ha Temieparypy He meHee 800 °C
pU Ka’K/IOM HOBOM Trycke. KoHTpoJiep paboraer
U TIPU PYYHOM YTIPAaBJEHUU TE€YBIO, U B CHCTEME
ACY. Ilporpamma ero pa6orbl 0TOOpakeHa B IUK-
JIOTpaMMe.

[leprwon 3amep:KKN MOJAYN Ta3a IMOCJTE BKJIIO-
YeHUsT KHOIIKM <«ITyCK» Ha OJIOKe YIIPaBJEHUS CO-
craBisger 15 ¢, BpeMs OKUJaHWS CUTHAJTIA O HAJU-
yuu TJaMeHn — 3 c.

C nomoipio KouTposiepoB ACY MoskeT obec-
NeYrBaTh PeryJMpPOBaHIe TEKYIIUX TeMIIepaTyp Ha-
rpeBa M0 TMO3UIKAM TIeYr ¢ TOYHOCTbIo /0 = 3 °C.

Bce ropesiku ycTaHOBJIEHBI C 3alUTHBIMHU OT-
HEYTIOPHBIMU CTaKaHaMU, MPEIOXPAHSIONUMI WX
MeTaJInYecKiue HOCUKN OT 0OTOpaHus Tpu 06Jyde-
HUW U3 TIeYn.

B rta6awiie mpuBeeHbI CPABHUTEJIbHBIE TTOKA-
3aTeJau paboThI T€YH J0 ¥ T0CJe PEKOHCTPYKIIHH,
npenoctaBieHHble 3AO «TemIoXUMMOHTaXK» MO
pesyJbTaTaM TOIUYHON 9KCILITyaTalluy.

ITokasareau paGorsl neun 10 (1) u mocae (2) pe-
KOHCTPYKIHH

[Tapamerp ‘ 1 ‘ 2
JlmmHa meun, M 24,2 24,2
JlyimHa 30HBI 00KHUTA, M 4,95 4,4
Emkoctb Baronetku (BapuaHT: KMPIUY
230 x 114 x 65 M), 1T,/ Bar- 120 150
[Ipon3BouTEIBHOCTD HeUn, IIT. / CyT:
8 BaroHeToK B CyTKH 960 1200
12 BaroHeToK B CyTKH - 1800
KosmmuecTBo TOpEJoK, TiT. 20 10

Tun ropeskn 1”%%5715 I'HB-80

MomHoctb ropesikn, KBt 60 80
JlaBnenue rasa (nomunanbhoe), xlla 12,0 22,5
[laBsienne Bosayxa, klla 6,0 4,0
Koaduiment padouero perympoBanus 4 4,5
Temneparypa o6xura (maxc.),°C 1550 1550
HepaBHOMEPHOCTD HarpeBa Mo GOKOBBIM 5-20 _
TOBEPXHOCTSM cajki, °C

KosmmraectBo HEOOOKKEHHBIX U3/IEIMH O 10 10 0
HU3Y TaKeTa Cajiku, %

TemMmepaTypa us/e il Ha BBIXOJIE U3 70-100  50-60

neun, °

BbiBo1b1

[IpoBepka n3gennii Ha KavyecTBO TOCJ€E PEKOH-
CTPYKIIMW TIeYHN TOKas3akga, YTO HU3 CaTKH 000XK-
JKeH TIOJTHOCTBIO, a BepX W HM3 CAAKU MO ycajKe
He OTJINYAIOTCs, TOKa3aTeJau TeMIepaTypwl mo 6o-
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KOBBIM CTOPOHAM II€4M OJMHAKOBBbI. Bce ato 10j-
TBEPK/AeT BBICOKYIO PAaBHOMEPHOCTDb Harpesa.

[TonoxxuTesbHOE BJMSHME HA KAayecTBO M3/le-
JUil OKasbIBaeT Y/JWMHEHHE 30HBbI OXJIAKICHUS W,
CJIe/IOBATEJIbHO, yBeJUYeHue IIPOJOJIKUTENbHOCTH
OXJIK/IEHNS, YTO TPUBOJAUT K CHMKEHHIO TeMIle-
paTypbl M3/IeJIMii HA BBIXOJIE U3 MEYH.

3a cyer ynaneHus Mydesas eMKOCTb CaJKH B
nepecuere Ha crangaptabii kuprmy (230 x 114 x
65 MM) yBemmumaach Ha 25 %, UTO IIPU COXPAHEH-
HOM rpacrke 06KUTa CBU/IETETHCTBYET O TOBBIIIEHNH
MPOM3BOUTEJLHOCTH TIEYN He MeHee 4eM Ha 25 Yo.

Bo3MoXxHOCTD OpraHusaluu yCKOPEHHOTO pe-
kuMa obxkura (cokpaleHue WHTepBaga MPOTATKU-
BaHUsi ¢ 3 JI0 2 4) TPH YBEJMYEHHOU eMKOCTH Call-
KW CBUJIETETHCTBYET 00 MHTEHCH(DUKAIINN HArpeBa.
[Mpu nammuwu mMydens Tenaora K OGOKOBBIM TI0-
BEPXHOCTAM HakeTa Iepegaercss oT mydens 3a
CUET TeIJIONPOBOJHOCTH, IOCJe ero yjaaenus 6o-
KOBbIe TOBEPXHOCTH MAKeTa HAIPIMYIO 00JIyJaior-
cs1 13 pabodero MPOCTPAHCTBA W KOHTAKTHPYIOT C
rpeomyMu razamu. VMHreHcuBHOE IlepeMelnBanue
IPEIONIUX Ta30B B 3a30pe MEX/Y ITaKeTaMH Ca/loK
U BbIPABHUBAHME TEMIIEPATYPbl MEXK/1Yy BEPXOM H
HU30M IIOTOKA TPEIOIINX Ta30B MPUBOJAT K WHTEH-
CUBHOMY HArpeBy TOPIIEBBIX MOBEPXHOCTEN MaKeTa
CaJIKU.

[miHa 30HBI O6KUTA <IIOJ] OTHEM» COKpATH-
gac Ha 10 %, TOJIe3HAST €MKOCTh BaroHETOK yBe-
JYIIACh HA 25 .

[IpuMeHeHME TEXHOJOTHHM TOYHOTO HArpeBa
1pu 00KWre OrHEYIIOPHBIX M3/eJUil B TyHHEJIbHOI
MeYy MO3BOJHUIO TIOJHOCTBIO PENIUTh TOCTABJICH-
Hble 3a/aun. [1poM3BOAMTETLHOCTD TIE€Yn yBeJye-
Ha Ha 25—67 %. UnarencuduimpoBad mporecc Ha-

Huaunenxo P.A.1, xand. mexn.

rpeBa, 4TO MO3BOJHUJO IPU HEOOXOJMMOCTH Ha
30 % coKpaTuTh MHTEPBAJ MPOTAJTKUBAHKS BaroHe-
TOK M COKPATUTb MPOJOJKUTENBHOCTh OOKHUTA.
Pacxoa mpupoaHOTO Tasa Ha MUK OOKHUTA MapTHH
OrHEYHOpoB cokparuics ua 25—30 %, 4To npu mo-
BBINIIEHHOW TPOU3BOJAUTETBHOCTH TI€YH MPHUBEIO K
CHUZKEHUIO Y/IeJbHbIX 3aTpar rasza Ha 15—25 %.
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JocBiag 3acTocyBaHHSI TEXHOJIOTii TOYHOTO HarpiBaHHSA
Npy BHNAJI BOTHETPHUBKHX BHPOOIB

Y mporieci Bumasy BOTHETPUBKUX Ta TEILIOI30JAIIHHIX BUPOOIB y TYHEJIbHIN Iedi 3acTOCO-

BAHO TEXHOJIOTiI0 TOYHOTO HaniBaHHH,

sgKka 0a3yeTbcsl Ha opraHisarii

iHTEeHCUBHOT

BHYTPIIIHBOT PENUPKYJAIT Ta3iB Mixk makeramu BUpOGiB. Pyx rasiB BiZiGyBa€eTbCcs B3IOBXK
pPO3paxoBaHUX TEOMETPUYHUX KOHTYPiB y pOOOYOMY MPOCTOPi 32 PAXYHOK KiHETHYHOI

eHeprii MBUJAKICHUX CTPYMEHIB HPOAYKTIB 3rOPSHHA.

[lxepesioM Takux CTPyMeEHiB €

mBuAKicHi naabuuku cepii THDB. 3aBasgxu inrtencudukariii ta piBHOMipHOCTI HarpiBaHHs
yCYHEHO 3axucHi Mydesi HaBKOJO MaKeTiB, IiJBUIIEHO INPOAYKTUBHICTb I€4i, 3MEHIIeHO
nuToMi BuTpaTu nasusa. Li6a. 6, puc. 4, maba. 1.

Kuo4oBi cioBa: BorHeTpWBH, BHUIIAJ, PIBHOMIPHICTD HArpiBaHHS, MIBUJAKICHI MAJIbHUKH, pe-

HUPKYJIALLA Ta3iB.
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Experience in the Use of Technology Precise Heating

During Firing of Refractory Products

In a tunnel kiln for refractory and insulation products internal recirculation of gases be-
tween the packages of products is organized. Movement of gas occurs due to the kinetic
energy of high speed jet combustion. The source of these jets are speed burners GNB 80,
which were designed at the Institute of Gas of the National Academy of Sciences of
Ukraine. Due to the intensification and uniformity of heat protective muffles around
packages are removed, furnace productivity has increased, specific fuel consumption is

redused. Bibl. 6, Fig. 4, Table 1.
Key words: refractory, roasting,
recirculation.
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