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A.H. Konopamenko, A.I1. Cmpoxos, C.A. Bamoonv, B.M. Cemukun
PET'EHEPAIIUS ®NJIbTPOB TBEPABIX YACTHII JU3EJEN

TIposedenvt pezyniomamol aHANU3A UHDOPMAYUU U3 HAYYHO-MEXHUYECKUX TUMEPAMYPHBIX UCHOYHUKOS, A8MOPCKUX
CceUOEeMeNbCMS U RAMEHMO8 N0 ONPOCAM 0COOEHHOCHE NPOMEKANHUS NPOYECcca peceHepayull Quibmpos meepobix
yacmuy (OTY) ousenvhvix 0sueamenetl, a maxdice CHOCOO08 OP2AHU3AYUL MAKO20 NPOYeCccd, CUCTeM U YCMPOUCMS,
peanusyiowux 3mu cnocobul. I1o pe3yibmamam aHAIU3a NOLYYEHHbIX OAHHBIX COCMABIEHA KIACCUDUKAYUS cOoBPe-
MEHHBIX Memo0do8 u cpedcms peanuzayuu npoyecca pezenepayuu OTH Ousenei. Bvisieneno, umo maroi npoyecc
crnedyem npuHYUnUAanbHo pazdenums Ha peeenepayuio I u Il poda, coomeemcemeento, Ha ouucmky @D om okucisie-

MBIX U O HEOKUCTAEMBIX (PPAKYULl MEEPObIX Yacmuy.

IHocTanoBka npodaemMbl

Coznanne 3G eKTHBHOr0, TEXHOIOIMYHOTO 1 Ha-
nexxHoro ¢Guibtpa TBepabix dactul (PTH) orpabdoras-
mmx ra3oB (O') mmsenei sBisgercs Ba)KHOW 3amadci,
CTOSIIIEH ITepes CHenuancTaM: B 00JIacTaxX JBUraTe-
JIECTPOCHUS M SKCIUTyaTallii aBTOTPAHCIOPTHBIX Cpe-
nctB (ATC). Beumy 0co0oit OMACHOCTH HEKOTOPBIX
KOMITOHEHTOB TBepAbIxX yacTull (TH) coBepiieHCTBOBA-
HHE SKOJIOTHYECKHX IOKa3aTeled Mu3ened He CTOUT
OrpaHWYMBATH JIMIIG nporeccoMm ourctku OI' ot TY.
O4eBUIHO, YTO NMPHUCTAIHLHOTO BHUMAHMS 3aCIy>KHBa-
1oT mporecchl perenepannn OTU u o6e3BpexuBaHms
camux TY. PereHepanusi — 3T0 MepuOIUYECKUI MPO-
LIECC BOCCTaHOBJCHMS (DYHKIMOHAIBHBIX CBOMCTB
OTY myreM OYHCTKH MX (IIBTPYIOMIETO 3JIEMEHTa
(®3) or HakoIUIEHHBIX B mporecce ero padorsr TH.
[ToTpedHOCTH B pereHepanuy NPUHOMIHAIGHO HE yc-
TpaHUMa W SIBJSIETCS HEOTHEMIIEMOM OCOOEHHOCTHIO
¢yakunonnpoBanns OTY moboit koHCTpyKImuU [1 —
3].

JlocTaTouHo momHON KIacCH(pHKAIIMHA CTIOCO0O0B U
CpelcTB peanu3auuu mpouecca perenepanuun OTY B
3apyOS)KHONH M OTEYECTBEHHOW CIECIHANTH3UPOBAHHON
HAyIHO-TEXHUYECKON nmTeparype [4 —24] aBTopamu
He o0HapyxeHo. [1o Bcelt BUANMOCTH, Takasi CHTYyaIus
clokuiachk BBUAY Ooibimoro paznoodpasus ATC, oc-
HAIlCHHBIX JAW3EJIIMH M COOTBETCTBYIOIIMX HOPMaMm
Pa3NNYHBIX HKOIOTMUECKUX CTaHIApTOB (HAIpPHUMED,
[IpaBun EDK OOH Ne 49 u Ne 96), u, cBS3aHHBIX C
STHUM pa3HOOOpa3HeM TEXHUUYECKUX peIIeHuH. ITo
NposBIIsieTcS Ha ()OHE OrpaHUYSHHOCTH OOMEHa aKTy-
albHON U JIOCTOBEPHON HAy4YHO-TEXHHYECKOW HHpOp-
MAaIliH, CBA3aHHOW C MOHATHUAMH "OOBEKT aBTOPCKOTO
mpasa", "Hoy-xay" um "kommepdueckas TtanHa". Ilpm
9TOM OOIbINas YaCTh TEXHUYECKHUX PELICHUH, mpencTa-
BJICHHBIX B MATEHTaX M aBTOPCKHUX CBHIETENBCTBAX IO
teMatuke OTY, HOCAT feKJIapaTUBHBINA XapakTep U MO
pa3sHBIM NPUYUHAM TPYIHO peaIn3yeMbl Ha IIPAKTHKE,
WIN 33aBEIOMO HEpPEaTH3yEeMBl.

B cBsi3u ¢ aTiM, 0000IIeHHEe U KiaccuuKaims
uH(pOpMalNH, ITOTYYSCHHON NPU aHAIH3E CHELHaNTn3M-
POBaHHBIX JIUTEPATYPHBIX MCTOYHUKOB, MO pereHepa-
muu OTY, aBIsroTCS HEOTHEMIIEMOM YacThiO, CO31aBast
MIPEANOCHUIKH U 0a3y uccliieIoBaHus (PU3NKO-XUMHUYE-

CKUX SIBJICHHH, COCTABIISIOIUX CYTh U COINPOBOXKIA0-
LIMX MpoIiecc pereHepanuu. VcciaenoBaHue u MOAEIH-
pOBaHME 3THX IIPOLECCOB SIBISETCS HEOThEMIIEMON
yactbto HMP mo co3nanuto, 1oBOAKE U BHEIPEHUIO B
MIPOU3BOJICTBO U HKCILTYaTaIHIO HOBBIX, a TaKkKe MOJIe-
PHM3ALMH U COBEPILIEHCTBOBAHMS U3BECTHBIX CHCTEM U
ycrpoiicTB 1o ounctke O museneit OT HOpMUPYEMBIX
BpenHsbIxX BemecTB (BB).

Lean ncciaenoBanus — o0o0IeHUE U Kitaccuu-
Karus nHGOpMaIMU U3 HAyYHO-TEXHUYECKHX JINTepa-
TYPHBIX HCTOYHHUKOB II0 BOIIPOCAM CIIOCOOO0B U cpell-
cTB pereHepanun OTY.

Knacecnpukanusi cnoco60B M CpeACTB pereHe-
pauuu @TYH

IMpornecc perenepanun O@TY npencrapnser codoi
JIOBOJIBHO CJIOXKHYIO WHXXCHEPHYIO 3aJady M MOXKET
IpOXOAUTH Pa3IMYHBIMU MTYTSAMU U B Pa3JINIHBIX YCJIO-
BUSIX, TIO3TOMY Pa3pabOTYHMKH BBIOMPAIOT, TAK Ha3bIBa-
E€MYIO, CTPATETUIO PEreHEepalui B 3aJaHHBIX YCIOBUIX
akcruryaTanuu ausensd u @TY, npu 5ToM yduTBIBArOTCS
pacripezienieHle peXXUuMOB paOOThI TU3€JIs, YCIOBHS He-
cTanmoHapHoro temionepeHoca B @D, XUMHU3M U Ku-
HETHKY Ipoliecca BhIropaHus caxu [4 — 16].

Kax u3Bectno, TU coxmepkaT oKHUCIsIEMbIe U He-
okucisieMble Qpakiuu. K OKHCIsSieMBIM OTHOCSAT BCe
¢pakuuu TY, KOoTOpbIe MOTYT OBITH OKHUCIIEHBI OCTATO-
yHBIM KHcnopozoM B OI' mpu temmepatype He BBbIIIE
1000 °C — 3T0 IpOAYKTHI HEMOJIHOT'O CTOPaHUs TOIJIH-
Ba (ITHCT) u mMoTOpHOrOo Macia: HECropeBlIHE yTiie-
Bozoponsl C,H,, u wactuupl caxxu. K HeokucnseMbim —
BCE OCTajbHBIC: MHHEpaJbHas aOpasuBHAs IBUIb U3
BO3/lyXa CBEXXEro 3apsija, MPOAYKTHl M3HOCA JeTaliel
JBC, coennHeHUs cepbl U3 TOIUIHMBA, 30J1a OT CTOPAHUS
MIPUCAJOK TOIUTMBA W MOTOpHOro macna. Heokucise-
MBIX (pakmuii mo macce B TH cymiecTBeHHO MEHBIIE,
YeM OKHCIIIEMbIX, OJHAKO X HEBO3MOXKHO YIAJIUTh U3
@D TepMUYECKUM WM TEPMOKATATUTHIECKUM CIIOCO-
00oM, 1 BOOOIIIE JIFOOBIM JAPYTUM CIIOCOOOM, Ha OCHOBE
KOTOPBIX MOXKET OBITh MOCTPOEHO (HYHKIMOHHPOBAHHE
6oproBoii cuctemsl pereHeparm @TU ATC [1 — 13].
B cBsi3u ¢ 3THM crienyeT pa3nuyarh MpoIecchl pereHe-
pauun ®TY I u I pona.

[Ipennaraemas aBTOpamMu KiIacCU(UKAILHMSA IPE-
cTaBiicHa B Buje ONok-cxembl Ha puc.l. Ilpm ee coc-
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TaBJICHUH TIPOAHAIN3UPOBAHO 53 HAYYHO-TEXHUIECKUX
WCTOYHMKA WH(OpMaNnH, U3 KOTOpBIX: 14 y4eOHHKOB
n MoHorpadwmii, 10 crareif, 2 HOPMATHBHO-ITPABOBBIX
akTa, 19 maTeHTOB M aBTOPCKUX CBHJETENBCTB, KOH-
TEeHT 8 O(UIMAEHBIX CAWTOB KOMIAHHUK-TIPOM3BOIH-
tenei cucreM ourictku O n/umm cucrem perenepann
®TY. OcHOBHBIC U3 HHX, COCTaBJISIOIINE OCHOBHEIC
HapabOTKM OTEYECTBEHHBIX W HMHOCTPAHHBIX CIIECI[Ha-
JUCTOB 10 Bompocam skonoruzammn JIBC u, coorser-
CTBEHHO, 0a3y MCCIICIOBAHUS, IPHUBEIEHBI B CIHCKE
JUTEPaTYpPHI.

B 3aBucumoctn or tuna ¢paxuum TY, ot koto-
poit ounmaercst PO, MOXHO BBLACIUTH CIEAYIOUINE
BHJIBI TIpOIIECca pereHepanuu [2].

1. Pereneparmust @TY I poma — 3To ouncrka OO
ot okucisieMbIx (ppaxrmit TU.

2. Pereneparus I poga — 310 ounictka @D oT He-
okucisieMbIX Qpakiwii T ¥ IpoxyKTOB KOKCOBaHHUS
OKHCIISIEMBIX (DPaKITHH.

Perenepanus 1 pona ocyliecTBiasieTcs OQHUM U3
CIENYIOIINX TyTEeH.

1.1. Ouncrka @3 Ha 60pty ATC — 1 TBEpIOTE-
meHBIX OTY mpu Hanmar GOPTOBOI CHCTEMBI pereHe-
panuu, KOTopasi MOXKET OBITh OCYIIECTBICHA TEPMH-
YECKUM, TEPMOKATAINTHYECKUM WIIM MEXaHHYECKHM
crmocooom [1 —3,5,7,10, 11, 15].

1.2. Cmena pabouero tena @3 — mis, Tak Ha3bI-
BaeMBIX, KHJKOCTHBIX M OyMaXHBIX ()HIBTPOB, a TaK-
XK€ JUII MOHOJIUTHBIX KEPaMHUYECKHX M HE Kepamude-
ckux tumoB OTY 6e3 GOpPTOBOM CHCTEMBI pereHepa-
uH, ¢ mociexyromei ounctror @D (umm ero pabode-
o Tena)
ot TY mmu yrummzanueit @3 Bmecre ¢ TU Ha cnenma-
JU3UPOBAHHOM IMPEANPHUATHN B XOJE BBIIOJHEHUS
ouepenroro TO (B Tom uncne u exxenneBHoro) ATC u
JABC [1 — 3, 19] TepMuYecKUM WIH MEXaHHIECKUM
ciocoboMm (cm. pererneparuio 11 pona).

1.3. Ayomuposarne @TY na 6opty ATC m mo-
odyepesrHas TEPMHUUECKas WIM TEPMOKATAIUTHUECKAs
pereHepanys paBHOLICHHBIX MM HE PABHOLICHHBIX Me-
xay coboit ®TU GopToBOif cucreMoii (KOMOMHUPOBa-
HHUE JIBYX MPEIBIIYIIHX CIIOCO00B — crmocoOs! 1.1 u 1.2
moniepemenHo ais 18yx ®9) [1, 2, 10, 11, 15].

Ouncrka @3 Ha 60Ty ATC MOXET OCyIIECTBIS-
ThCSI CIIEAYIOIMMU CIIOCOOAMHU.

1.1.1. Mexanunueckass ouncrka DD OGopToBoOi
CHUCTEMOU pereHepanui. JTo KpalHE peaKoe TEeXHH-
YeCKOe pellieHHe, [T0Ka He Hallle/liee MPUMEHEHU Ha
MPaKkTHKe 10 OOBEKTHBHBIM mpuunHaM. K crocodam
MEXaHWYeCKOW OYMCTKU cienyer otHectu [1 — 3, 10,
17,19, 20]:

1.1.1.1. ouncrka ®OE B Bune 6apabana ¢ ceTuaToi
MIOBEPXHOCTBIO MTOCTOSIHHO BPAIIAIOMIUMHUCS LIETKAMH,
MpUBOAMMBIME dHeprueil noroka OI' razoBoit TypOu-
HOW npocreimed kKoHCTpykuuu wiun OTY ¢ noaBux-
HeIM DD, UMeroNIM NPOAOIBHOE MEPEMELIECHHE BAOIb

HETIOJIBIKHBIX IIIETOK;

1.1.1.2. punbrpauus padoueit xuakocru (PXK)
xuakocraoro @TYU, paboratoriero 3a cuer QpuiabTpa-
uun noroka Ol mpu NpoXoXKIEHHH Yepe3 CIOW CTallH-
oHapHOI uinn nepemernrBaeMoit PXK unu ¢ Brpeickom
tymana u3 PXX B norok OI' popcyHkamu mim TpyOKa-
mu BeHtypu;

1.1.1.3. cmpe1B PXX unm ynanenue meTrkamMu oceB-
mux TY ¢ moBepxHOCTel anekTpuyeckoro ®I;

1.1.1.4. cmpiB PXX wim ynmaneHue meTrkaMu co
CMa4MBaIOIINXCs MoBepxHOCTe DD aare3smpoBaHHBIX
WIA aIcopOMPOBAaHHBIX HAa HHMX KOHIJIoMeparoB TY,
c(OpPMHUPOBAHHBIX CIIENUANBHBIME CIIOCOOAMH M OTCe-
sHHBIMH 13 TioToka OI" mynpTUIMKIOHHBIMUA OTY;

1.1.1.5. Hakorenue TY B JAOMOTHUTEIHHOM O0B-
eme kopryca @TY, ckBo3b KOTOPHII HE MPOXOJUT OC-
HoBHOM motok OI', U MexaHWueckas OYHMCTKa 3TOro
oobema. [Ipu arom TY koarymupyror B nmoroke OI 3a
CYeT BO3JICHCTBHS Ha HET'O Pa3IMUHBIX (PaKTOPOB: BBE-
nernst B OI" witn TOIUIMBO CrieNMabHBIX PUCAIOK, HO-
HU3UPYIOIIET0 JJIEKTPOMArHUTHOTO IIOJISl, 3BYKOBBIX
KoneOaHuH, CHUIT MHEPIIHH;

1.1.1.6. obpatHas mpomayeka D5 morokom OI
COOCTBEHHOW  ra3opacipelelIuTe]IbHOH  CUCTEMOM
OTY. IIpu stom B notok OI' MOXeT HaBOAUTHCS TY-
maH u3 PX;

1.1.1.7. xoMOMHALIMK U3 BHILICIPUBEICHHBIX.

[Ipu TepMOKaTaIMTHYECKOM CIIoco0e OKHCIEHHE
TU MoOXeT OCyHIECTBISTHCS CIEAYIOIUMH BHIAMHU
okucnurens [1 -3, 10, 11, 15, 18, 21, 22]:

1.1.2.1.1. ocrarounsiM kucioponoM B OI (Tpaau-
IIUOHHBIN CII0C00);

1.1.2.1.2. To ke, ¢ JONOJHUTEJILHON IoAaYeH
BO3J/lyXa B BBIITYCKHOM TPaKT IU3EIIs;

1.1.2.1.3. Hu3KOTEMIIEpaTYpHOU ILIa3MOM, TeHe-
pPUpYyeMOii cienMaIbHBIMK YCTPOWCTBaMH (TIIIa3MOTPO-
HaMHM) U3 CIIENUAJIbHO 110JIaBAEMOT0 B BBIITYCKHOH Tpa-
KT BO31yXa (MMPUBOJIUT K MOBBINIEHHOMY BBIOPOCY OK-
CHJIOB a30Ta);

1.1.2.1.4. Toxe, HO mna3Ma renepupyercs u3z OI'
(criocob oTnMyaeTcst Majiol 3HEPrOeMKOCTBIO, XOPOIIO
COYETAETCsl C KaTAIUTHYECKUM IMOKphITHEM DD, 1m03-
BOJIIET CYILIECTBEHHO CHU3UTh TEMIIEPATypy CaMOBOC-
TUTAMEHEHHS CAXKH);

1.1.2.1.5. quokcunom azora NO,, monydaeMbIM B
KaTaJINTHIECKOM OKHCIIUTEIIE OKCH/IOB a30Ta, yCTAHOB-
nerHoro no notoky OI" Bemme, vem @TY (Tak HazbI-
BaeMBbIe TTOCTOSIHHO pereHepupyembie TYH).

IIpn Tepmuueckod WM TEPMOKATATUTHYECKON
pereHepany HeoOXOAMMa TOBBIIMICHHAST TEMITEpaTypa
OI', 4TO MOXET JOCTHraThecsi JIMOO TMaccuBHO (camo-
IIPOM3BOJILHO) TEPEBOAOM JHM3eNsl Ha HOMHHAIBHBINA
PEKXUM paboThI MM PEXUM MAaKCHMAaJIbHOIO KPYTSIIIe-
IO MOMEHTA, JIN0O aKTHUBHO (MPUHYAUTEIHHO) CIETyIO-
UMH MeponpuaTusMu (crocodamn) [1 — 3,5, 7 — 18,
30]:
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1.1.2.2.1. monmaueit TormBa B kamepy cropanus (KC)
JIU3elIsl Ha TaKTe PACIIMpPEHMs W/WIM BBITyCKA M MHH-
nuanusanue ero aug¢ysHoro okuciernus B Ol ocra-
TOYHBIM KHCJIOPOJAOM IpH MPOXoxaAeHuH nortoka OI
yepe3 karanutuueckuil oxucautens ITHCT, pacmo-
soxeHHoM Bbie @TY no noroky Or;

1.1.2.2.2. nopaveii Toruuea B cnenuansHyo KC B
BBIMYCKHOM TpakTe mm kopryce @TY u uHumanmm-
3anueit ero 1udQy3HOro OKHUCICHNST OCTATOYHBIM KHC-
gopogoM OI' mpu momomM KaTaJIUTHYECKHX CETOK,
CBeYel 3a)KUTaHMs U HAKAJIMBAHUS C IMOCIEAYIOIINUM
aBTOHOMHBIM IOJ|I€P>KaHUEM ILIAMEHH;

1.1.2.2.3. UCIIOIB30BAHNEM TEIIOU3ONIAIUN KOp-
nyca OTU u smeKkTpoHAarpeBaeMbIX 3JIEMEHTOB KOHC-
Tpykuuu OTU: cBedell HakanUBaHMS, HUXPOMOBBIX
cnupanei B BBITYCKHOM TpakTe unu tene dO, a taxxke
®D n3 MeTaIINYecKuX AeTaicii;

1.1.2.2.4. noBeIIEHUEM BOJOPOJHOIO YKCIA TOI-
JIMBa MU NoJa4e BOJOPOJA B CBEXKHUN 3apsi;

1.1.2.2.5. ucnons3oBanvem  CBY-usnydarenei,
Bo3AelcTByOIMX Ha NoTok OI' myTeM HOBBIIIEHUS
TeMIepaTypsl IOTOKa ¥ camux TY 110 mopora caMmoBoc-
IUIAMEHEHMS, 4YTO CONPOBOXKIAAETCA JAerpajarnuei
IMTHCT, ancopOupoBaHHBIX Ha CaXKEBBIX SAPAX.

Tepmuueckoe okucnenue TH xucnopogom B OI
HauynHaercs npu 550 — 650 °C, npu ucnonb30BaHUU
KaTaIUTUIECKOro MOKphITUs OO WM Mojayu Karaau-
TUYECKUX TpHcanok B TorumBo win Ol (Hampumep,
npucanku B Tormmeo Wynns Diesel Power 3 wm EO-
LYS ¢upmer Rhodia [21]) mpu 300 — 400 °C, a oxuc-
nenne TU Hu3KOTeMIepaTypHON MIa3MOHW WM TUOK-
cUAOM a30Ta mpoucxoaut yxke mpu 200 — 250 °C [1, 2,
5,7,10-13, 18].

Pereneparuro 1 poma cmocoboM TepMmmUecKOit
WIN TepMOKaTaJMTHUecKoil ouuctkn PO Ha Oopry
ATC raxxe cienyeT pa3ielnuTh Ha CIEIYIOIME BUBI
[2, 14 - 16, 22, 26, 27].

1.1.2.a. Camonpou3BoibHAs (HEKOHTpOIUpyeMas,
TIaCCHBHAs) — NPU JIOCTHXKEHUH YCIIOBHUH (T1apaMeTpoB
OI'), HeoOXOMMMBIX JJIsI HadaJla ¥ MOAJEPKaHUs IIpo-
necca okucinenuss TU B ®TY, npu pabore amsens Ha
peXHMax, XapaKTepU3YIOIIUXCA TAaKUMH MTapaMeTpaMu
OI 6e3 ygacTust 00OPTOBOI CHCTEMBI pETEHEPAITHH.

B 3aBucuMocTH OT KOIMUYECTBAa HaKOIIEHHBIX TY
B @D, 3TOT mporecc MOXKET MPOTEKaTh B CIEAYIOLUIUX
pexumax:

1.1.2.a.1. mTaTHBI — yCIOBHA IPOTEKAHUS MPO-
I[lecca HE BBI3BIBAIOT HETATHUBHBIX IOCJIEACTBUI AJS
Matepuana PO, ero KaTaJIUTUYECKOTO IOKPBITHA U
kopnyca OTY;

1.1.2.a.2. aBapuiiHBIif — OBICTpOE CropaHue 00Jb-
IIOr0 KOJIMYECTBA HAKOIUIEHHBIX TY, HepaBHOMEpPHO
MOBBIIIAIONIEE TeMreparypy Marepuana @D u mpuso-
JisiIiee K ero TEPMOIIOKOBOMY Pa3pyIIEHHIO (CO cMe-

IeHreM KaHajioB 1 mpoxosa Ol u ux mepekphITHEM
(3ammupanrne ©3), mubo ¢ 0Opa3oBaHMEM CKBO3HOTO OT-
Bepctus B @D (mpoboit @I)) wiu ero OIIaBIICHUIO,
pa3pyLICHUI0 €ro KaTaINTHYECKOTO MOKPBITHSI HWIIH
nporapy kopmyca ®TY.

1.1.2.6. [IpunyaurensHas (KOHTpoJIMpyeMasi, akK-
THBHAs) — IpU co3lanuu ycinoBuid (mapamerpos OT),
HEOOXOAMMBIX JUIS Havaja M IOJJIEpXaHus mpolecca
oxuciennst T B ®TY ¢ momompto cpencts 00pToBoit
CHCTEMBI pereHepanuy.

B 3aBrcuMoOCTH OT KOJIMYECTBAa HAaKOIUIEHHBIX TY
B @D u psina apyrux (akTopoB, STOT MPOLECC MOXKET
OCYIIECTBIISITHCS B CICAYIOINX PEXKUMaX:

1.1.2.6.1. mTaTHeli — NpPU JOCTHXKEHHH DacueT-
HOTO YpOBHSA Koin4ecTBa HakorieHHbIX TU B D (uim
JIPYrUX TOKa3zaTeleld — CM. Jaiee), KOTOpHIH HUXKe
KPUTHYECKOT0, ONacHoro st Oe3aBapHHHOrO OCy-
LIECTBJICHUS MPOLIECCca, OJHAKO CO3JAeT TaKoe MPOTH-
BoganieHue OTY, Beiie koroporo ObBY auzenem on-
pelnensieT pexxuM ero paboThl Kak aBapuHHBIN;

1.1.2.6.2. aBapHiiHBII — TO XK€, YTO W TPEIBIAY-
LIMHA, HO OCYILECTBJIEHHE Ipoliecca IITaTHOM CUCTe-
MOH pereHepalnyu IpU 3aBOJCKHX HacTpoiikax OBY
i Ha 60pTy ATC BooOI1IIE HEBO3MOXKHO.

1.1.2.6.3. aBapHifHO-IITATHBINA — IPH JOCTHKEHUH
KPUTHUYECKOTO 3HAYEHHs pacueTHOro YpPOBHA KO-
nryecTBa HakoruleHHbIX TU B @O (uim apyrux moka-
3aresneii), Mpu KOTOPOM €CTh ONAacHOCTh BBIXOAA W3
ctpos snemeHToB OTY unu npepriBaHusl poliecca pe-
TeHEpallii, HO PETEHEPALUIO BCE €Il€ BO3MOXHO OCY-
IIECTBUTH CPEJICTBAMU OOPTOBOM CHCTEMBI IpH TEepe-
BOJIE JIM3€JIsI HA 0COOBII peXXUM padoThI;

ABapuiHO-IITATHBIN PEXUM TaKKe peanusyercs
nipu peredepanun @TY, pecypc KOTOPHIX UCUEpIaH 1O
puurHe (PU3NYECKOro M3HOca (BBI3BAHHOT'O T'a30BOM
BBICOKOTEMIIEPATYPHOH 3po3neil n abpa3uBHBIM H3HO-
COM, pa3pylIeHHEM KaTaJMTHYECKOrO HarblICHUs),
WIN B CBS3M C HEOOXOAMMOCTBIO OCYIIECTBIICHUS pe-
renepauuu 11 pona, xorga ypoBeHb HaKOIUIEHHBIX He-
pPacTBOPUMBIX M 3aKOKCOBABIIMXCSI pACTBOPUMBIX (pa-
kit TY B @D J0CTUT KPUTHUECKOTO 3HAUCHHUSI.

OcyiecTBiIeHle TPUHYIUTENBHONH pereHepaiu
I poma B aBapWiHO-IITaTHOM pEXHUME BO3MOXXHO B
cienyronumx Jokauusax [11, 15, 16, 26, 27]:

1.1.2.6.3.1. BHe 6opra ATC npomsiBkoit P Bo-
ol moj nasieHueMm 1o 1,5 MIla BpyuHyro uiam Ha
CHEUUaIM3UPOBAaHHOM aBTOMAaTHYECKOM CTEHE, JTH00
OCYIIECTBIICHUEM TEPMHUYECKON pereHepalyy Ha crie-
I[UaJIbHOM 000PY/I0BaHHH;

1.1.2.6.3.2. na 6opty ATC Takumu cpeCTBaAMU:

1.1.2.6.3.2.1. GOpTOBOW CHCTEMBI pereHeparu
TIPY MHHALMALINY TIpoLiecca HEMOCPEACTBEHHBIM YIIPaB-
neaueM ObBY Ha CTO;

1.1.2.6.3.2.2. mpu UCHONB30BaHUU CPEACTB Mpe-
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oOpazoBaHus (pPacTBOPEHWsI U II€pepaclpeiesiCHHs] B
tene ©D), nakomeHHslx TY (HampuMmep, a’3po3oibHast
cucrema ounctkn ®TY ot TU mpousBoacTBa (hupmbl
LIQUI MOLY Pro Line DPF [25]). Croco6 ncnomns3y-
ercsl B CIydae HEBO3MOXKHOCTH (MJTH HEXETaHHUS) TIPO-
BEJCHUS NPHUHYIUTEIbHONM aBapUUHOW pereHepanuu
@®TY cpeacrBamMu OOPTOBOH CHCTEMBI pETeHEpalHy.

IpunynurensHass perenepanus ®TY I ponma B
mraTHOM pexume BHe 6opra ATC mmpoko ucromnb3y-
eTcsl Ha MPOMBILNUICHHBIX MPEIIPUATHIX U B TOPHOJO-
ObIBaroIIeil OTpaciy, OCOOGHHO B YrOJNBHBIX INAXTaXx,
r7ie HaIn4ue OOPTOBOW CHCTEMBI pereHepanun (M, co-
OTBETCTBEHHO, OCYILECTBIEHHH 3TOr0 Ipolecca B
IIaxTe) 3alpenieHo TpeOOBaHMIMHU TEXHHUKH Oe3orac-
Hoctu. s ATII ¢ mapkoM ropoJcKOro TpaHCHOpTa,
CTPOMTENBHBIX U JOPOXHBIX MAIllMH, CEIbCKOXO3SM-
CTBEHHOH TexHMKH cTparerus perenepanun ®TY BHe
6opra ACT He TONBKO BO3MOXHA, HO M IIHPOKO MpPH-
MEHSETCS, IMOCKOJIBKY IO3BOMSIET OCYLIECTBISATh €€
LEHTPAIN30BAaHO U MpPEAIONaraeT eXeIHEBHBIA Oc-
MoTp DO, Kak OAHON M3 CaMbIX AOPOTMX M HEHAIEK-
HbIX Aeraneit ATC [1 -3, 10— 12, 23, 24].

Perenepanus I poga nmyrem ounctku @O BHE O0p-
Ta ATC cMmeHoli @D MOXKET OCYLIECTBISITHCS Clie-
Iyrorumu criocobamu [1 — 3, 15, 23, 28 — 32]:

1.2.1. cmenoit PXK B sxxuaxoctaeix @TY ¢ mocie-
nyroteit ee gumpTparmeii (cm. 1.1.1.2) u cxuranuem
BBICyIIEHHOT O (hribTpaTa (cM. 1.2.4);

1.2.2. cMeHO# HachIku uiu HaMoTku @3 ¢ moc-
JIeYIOMNM ee OT)KUroM (cM. 1.2.4) mim o4nucTKO# 00-
paTHOi1 mpoayBkoi Bozayxom u3 OC;

1.2.3. Toxe, ¢ oOpaTHoii pombIBKOH PIK;

1.2.4. myreM TepMHUYECKOro TUQPQPY3HOTO paBHO-
MepHoro okucnerusa TH B @O Ha cnenuanbHOM CTEHE
(omxwura) (Harmpumep, Ha creHae kommanun DPG [31]
Jutst muarHocTuku coctostans OTY u oTxura).

Bce GoproBble cuCTeMBI IPUHYIUTEIBHON pere-
Hepanuy TpeOyIoT 3aTpaT dHepruu (a (aKTHIECKH —
TOIUINBA), YCIOXKHSIOT KOHCTPYKLIHUIO U KOMIIOHOBKY
JABC u ATC u npennonaraloT Hajaudue OTIEIIBHOU
cucTeMbl aBromMaTnieckoro ynpasienus (CAY), nubo
KoHTypa ynpasieHus B OBY CAY amzenem, 1mbo o1-
JIENIBHOM BETBH allrOpUTMa ynpasieHus ausenem. Ilo-
nasisttomee  6onpmHCTBO ATC, oTBedarommx HoOp-
MaM TokcngHOCTH ypoBHA EURO-IV u V, ocnamien-
HBIX, B CBA3H C 3TUM, MIEKTPOHHBIM YIIPABJICHUEM TOI-
nuBonogauerd, TKP u cucremoit peuupkynsuuu OT,
nmeroT 6opToByto cucremy pereneparuu @TY, koro-
past peanusyercs Ha Oaze yxe umetommxcsi CAY n
HCIOJTHUTEIIbHBIX OPraHOB 3TUX cucTeM [2, 14 — 16].

HeobxonnMocTh  OCyIIECTBIICHHSI pereHepaIin
@®TY II pona obycnaBnuBaer pecypc ero @3, KOTOpBIH
cocrasisier 120 — 200 toic. kM npodera ATC u ncuep-
MBIBAETCS MO NpUYMHE 3anonHeHuss OO mpoxyKTaMu

KokcoBaHMS TY U HEOKUCIIAEMBIMU UX KOMIOHEHTAMH,
a TaKKe 10 NpUYMHE aOpa3sMBHOTO M3HOCA MaTepuaa
®3 1 0MACHOCTH €r0 TEPMOLIOKOBOI'O MOBPEXKACHUS C
moTepell MPOITYCKHOW CITOCOOHOCTH WJIM TIPOOOEM.
Pecypc @3 onpenensercs ycaoBUSAMHU SKCILTyaTallul U
TO ATC — moaenpio 3KCIlyaTallid U Ka4eCTBOM MO-
TopHOro TomnuBa u Macna. [Ipu skcrunyatanuu ATC B
TFOPOACKOM ILMKIE B YCIOBHSX MEramojiuca Cpok
cryx0br @TU cocraBnser 50 Thic. KM mpobera, ITo-
CKOJIBKY HauxXyamlas MOJENb 3KCILTyaTallud, ¢ TOYKU
3penust 3amonHeHuss OTY M BO3MOXKHOCTH €ro pe-
reHepanuy, IperoyiaraeT oomwime HETpoIOKUTEb-
HBIX TI0€3/I0K B TOPOICKOM ITHKJIE 0e3 OONbIINX Harpy-
30K (TakcW, Kypbepckas ciyx0a, TOpojaCKoW TpaHc-
TIOPT), YTO TPHUBOIUT K YBETMUEHHOMY BbIOpocy TY,
MIOBBIIIIEHHOMY pacxojly TOIUIMBA W pa30aBICHHIO MM
MOTOPHOI'0 Macja U YacThIM IPEPHIBAHMUSAM HAYaBIINX-
Csl MIPOLECCOB MPUHYAUTEIBHON pEreHepanuu, oTCyT-
CTBUIO MacCUBHOH perenepanuu I pona [25 —27].

Pereneparust I ponma mist pa3HeIx 00BEKTOB MO-
XKeT ObITh KaKk HASHTHYHON perenepanuu I pona, Tak u
CYIIECTBEHHO OTJIMYATcs OT Hee. Ee 00BEKTh MOXKHO
pa3zaenuTs Ha ciaexyrouye Buast [1 —3].

2.1. ®TY TpaauUuMOHHOM KOHCTPYKLHUH, COHAEp-
Kamue kepamuyeckue @D cOTOBOM CTPYKTYpHI € razo-
MIPOHUIIAEMBIMH CTEHKAaMH, a TaK)Ke MOJ00HBIE UM 110
npuHOMIY padoTsl HerpaguuuonHsle OTY, comepxa-
e @O u3 cranbHOM (OIBrH, CTATBHON TKAHOW CETKH
WX CTajdbHOW MHUKpopuOpel. st HuX pereneparus 11
pona ocymectsisiercs: BHe Oopta ATC npu ouepenHom
TO unu npu KOCTUKEHUU KPUTHUECKOIO YPOBHS MPO-
tuBoganinenuss OTY. DToT mporecc MOXKET ocylec-
TBIISIETCS CIIEAYIOLMMH CIIOCOOAMU:

2.1.1. cioco6om 1.2.4 ¢ mocnenyromel OYnCTKOM
00paTHBIM IIOTOKOM aTMOC(HEPHOTO BO3TyXa;

2.1.2. Toxe, 0e3 OTKMHra;

2.1.3. myrem obpaTHOI mpoMbiBKH D3 B0 110
nasienueM o 1,5 MIla BpydHyro ¢ IOMOIIBIO cle-
JYIOIUX CPEACTB!

2.1.2.1. IOpTaTUBHONW YCTaHOBKH (HAapUMeEp, yc-
tanoBkoit OTC Portable Diesel DPF Cleaner) [25, 28];

2.1.2.2. Ha crenuanu3upOBaHHOM CTallMOHAPHOM
aBTOMAaTHYECKOM CTeHie (Hampumep, creHae FSX
Complete Cleaning Package) [29].

OTY HeTpaIWIMOHHOM KOHCTPYKLIHUH, COJAEp-
JKAIUX Pa3HOro poja HACBIIIKUA U HAMOTKH, TaKkxKe IMo-
JIOOHBI TPaJUIMOHHBIM II0 TPUHIUIY padoThl. Jlis
HUX npouecc pereHepanuu II ponma ocymectBusiercs
IIyTeM CMEHBl HACBIIIKA C MOCIEAYIOIEH OYUCTKON
CaMOl HaCHIITKK U 00E3BPEKHNBAHUEM €€ MPOJYKTOB —
aHajoruyHo 2.1.

2.2. ®TY HeTpaaMIMOHHON KOHCTPYKIMH (XKHI-
KOCTHBIE ¥ HEKOTOphIe Apyrue). [yt HuX mporecc pe-
rerepanuu Il pona naeHTHYEH Mpoueccy pereHepanuu
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I poma, To ecTh MPOMCXOAWUT MyTEM CMCHBI pabodei
KHUJIKOCTH C e¢ NanbHeiel punpTpamueit — cm. 1.2.1,
1.24,1.1.1.5,2.1.2, 2.1.3 [2].

BriBoabI

Ha ocHoBe npoBeeHHOro aHanu3a AAHHBIX, CO-
JIepKaluxcs B CHEIUAIU3UPOBAHHBIX JIUTEPATYPHBIX
HCTOYHHKAX IT0 BOIPOCAM CIIOCOOOB peau3aIiiu Ipo-
necca pereHepannd OTY pazInyHbIX TUIIOB U CPEACTB
WX peanu3allii, COCTaBJICHA KIACCH(HUKAIUSA TaKHX
CPEACTB.

UccnenoBanue nokaszasno, 4yTo CIeAyeT pa3inyaTh
npouecc perenepauuu [ u Il ponma, coorBeTcTBEHHO,
npouecc O4YUCTKU PD OT OKUCISIEMBIX U HEOKHUCIse-
MbIx ¢pakuumii TY. s ®TY TpaaumuoHHOH KOHC-
TPYKIMU W HETPAIWIIMOHHOW KOHCTPYKIIMH C TOH00-
HBIM TIEPBEIM IPUHIUTIOM Pa0OTHI ATO pa3IuIUe MPHH-
[UINHAATHHO BBUAY Pa3iIUYUil B CITIOCOOAX M CPEICTBAX
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PET'EHEPALISA ®IJIBTPIB TBEPIUX YACTUHOK JAU3EJIIB
0. M. Konopamenko, O. Il. Cmpoxkos, C. A. Bamoons, B. M. Cemuxin

[IpoBeneHi pe3ynbpraTh aHamizy iHpopMamii 3 HAyKOBO-TEXHIYHHX JIITEpaTypHUX JUKEPEN, aBTOPCHKHUX CBiJOLTB 1 IATCHTIB
o710 ocobmmBoCTel nepediry nporecy pereHepartii ¢pineTpi TBepaux yacTHHOK (OPTY) anu3enpHNX ABUTYHIB, @ TAKOX CIIOCOOIB
oprasizariii Takoro mporiecy, CHCTeM Ta IPHCTPOIB, IO IIi CIIOCOOM peasi3yroTh. 3a pe3yabTaTaMy aHajli3y OTPUMAaHUX JaHHUX
CKJIQIeHO KJIachiKamilo CyJacHMX METOIB Ta 3acobiB peamizarii mponecy pereHeparii @TY mmseni. Bussneno, mo Takuid
MPOIIEC CJIiJ IPUHIIMIIOBO MOAUIATH Ha pereHepaito I 1 II poxny, BinnoBigHo Ha ounieHHss OF BiJl OKHCITIOBaHUX Ta HEOKHCITIO-
BaHMX (paKuii TBEPIUX YACTUHOK.

REGENERATION OF DIESEL PARTICULATE MATTER FILTERS
A. N. Kondratenko, A. P. Strokov, S. A. Vambol, V. M. Semikin

Present paper describes a results of analysis of information from scientific and technical literature, inventors certificates
and patents on issues of features of the process of regeneration of particulate matter filters diesel engines (DPF), as well as ways
of organizing of that process, systems and devices, which implementing these methods. According to the analysis of the obtained
data compiled classification of modern methods and means to implementation of the process of regeneration of DPFs. Revealed
that such a process should be fundamentally divided into regeneration 1* and 2™ kind — correspondingly by cleaning the FE from
the oxidisable and non-oxidisable fractions of particulate matters.
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