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HaBeneHo pe3ynpTaTH MOCHTIKEHHS KaTaliTWYHOro Iudy3iiHOro Jpkepena Temla Ha piIKOMYy ITayUBi
BUIAPHOTO THIy JUII TEPMOTrEHEepaTopiB. BHsABIEHO 0COOMMBOCTI OKHMCHEHHS pIiAKMX MNAJUB Ha TBEPOUX
KaTaji3aTopax y MyCKOBOMY Ta CTalliOHAPHOMY peKUMax poboTH. [TokasaHo, 110 cTabiIbHICTh TEIIOBUX MapaMeTPiB
JDKepesl TeIla 3a0e3redyeThesi MEXaHI3MOM CaMOpEryIIOBaHHS 31 3BOPOTHIM 3B'S3kOM. BH3HAueHO TOJIOBHI
YMHHUKY, SKi OOMEXYIOTh BEJIMYMHY TEIUIOBOI MOTYXKHOCTI KATAMITHYHUX JUKEpe TEeIUla BHIAPHOTO THILY UL

BUKOPUCTAHHA y TCPMOCJICKTPUIHUX I'C€HEPATOPAX.
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Beryn

CporomHi HaAWOUTBII TEPCHEKTHBHUM  METOJOM
OJIep>KaHHS TETUIOBOI €HEPTii € KaTaliTHIHE CIAJIIOBAHHS
OpraHiyHMX manuB. Taki MPHUCTPoi HA OCHOBI TBEPIUX
KaTaJi3aTopiB BUKOPHUCTOBYIOTbCA Y PI3HHUX Tally3ax
TeXHIKH SIK jpKepena tera 3 HeBucokoro (350-500°C) i
CTaOUTBHOID TEMIEpPaTypOI0 BUIPOMIHIOIOUOI IMTOBEPXHI
[1]. BactocyBanus KaramiTHIHHX IU(Y3IHHEX KEpeT
TeIJla y TEpPMOreHepaTopax JO03BOJISIE BUPILIUTH P
npoOJieM TEIUIOBOTO  PEryJIIOBaHHS, aBTOHOMHOI 1
HaJifHOI POOOTH TeHepaTopiB B IIMPOKOMY Jiama3oHi
BUTpAT TaJIMBa.

Onnaxk, HE3BaXKal4uu Ha pi3HOMaHITHE
BUKOPUCTaHHSA JUQY3IHHUX  KaTamITHYHUX JDKEpe
TEIUIa, y JITEpaTypi BOHM NPAaKTUYHO HE OIHCAHi.
Oco011BO 1€ CTOCYETHCS JKEepell TeIIa, 10 MPamooTh
Ha piakoMy nanuBi. KOHCTPYKINI Takux JpKepen Ternia i
TepMOTeHepaTopiB Ha iX OCHOBI JUIi KOHKPETHHX
3aCTOCYBaHb HABEJCHO MEPEBAXHO y MATEHTHIH
miteparypi [2-4]. VYV Bimommx poborax 3a Iii€r0
TEMAaTHKOIO BiACYTHA iH(OpMAIls Mpo 3aKOHOMIPHOCTI
POOOTH KaTaTITUIHUX JKEpeNT Ha PiIKOMY HaluBi, 110 He
JIO3BOJISIE OLIIHUTH BIUIMB  Pi3HUX (axropi
(KOHCTPYKTHBHI 0COOIMBOCTI, nudy3iiHi Ta
MacoOoOMiHHI TPOIIECH, TOBHOTA 3TOPSHHS MalnBa i T.
iH.) Ha CTaOIIBHICTh TEMIIEPATYPHUX MAPAMETPIB JKEpeT
TeruIa.

Cneundika TOpiHHS Ta  TEIVIOBHAUICHHI Y
TUQY3IHHAX HKepelax B TOMY, IO CKIAJHI BYTICBOIHI
PLOKOTO MaMBa MICTATHCS y BUXITHIN CYMIII Y BEIIUKAX
KOHIIGHTPAI[iSX 1 pearyroTh 3 KHCHEM MOBITPS 3a YMOB,
OMM3BKUX [0 CTexioMeTpii 3 BHIUIEHHS BEJIMKOI

KUTBKOCTI TeIUTa. 3 MBOTO BUTIKAE, MO OyIb-IKE CYTTEBE
BIIXMJICHHSI  CIIBBiJHOIICHHS mnanuBo/ MOBITPSA Bif
cTexioMeTpii HEMWHy4Ye BIUIMBa€ Ha e(EKTHBHICTH
TEIUIOBUJUIEHHS 1  CTabiIbHICTE  TEMIIEpPaTypHUX
IapaMeTpiB CTIOKHUBaYiB TEILIA.

Metoro poOOTH € BHU3HAYECHHS 1 OIlIHKA OCHOBHHX
NUIAXIB  MiJBUINEHHS CTAa0UIBHOCTI  TeMIIEpaTypHUX
mapameTpiB i e(eKTHBHOCTI CHAJIOBaHHA PIIKOTO
maruBa y KaTaIITHUYHUX IUQY3iHHUX IKepernax Teruia
JUISL TEPMOTEHEPATOPIB.

. Pe3yapTaTH JoCaifKeHHA Ta iX
aHaii3

[Iporiec TOpiHHSA BYIJIEBOAHIB PIOKOTO MajiWBa Y
Iudy3iifHOMY JpKeperi Teruia 3AiHCHIOEThCS Ha TBEpIii
MOBEPXHI KaTamizaTopa, SKuil Ma€ MOPUCTY CTPYKTYpY. Y
JIAHOMY JOCTi/DKEHHI 3a KaTami3aTop BUKOPHCTAHO
cymim okcuaiB Co, Cr, Ni, HaHeceHMX Ha TBEpAMI
KpeMHE3eM BOJIOKHHCTOI CTPYKTypH. AKTHBHa (ha3za
KaTaji3aTopa INPOMOTOBAaHA HEBEJIMKHUMH J100aBKaMH
nanaifo. TenuoBa HOTY)XHICTh KaTaJITHYHOTO JpKeperna
TEIUIa B 3aJIC)KHOCTI Bij BUTpaTH manuBa ckiamae 500-
1000 Br. 3a nanuBo BukopuctaHo OeH3nH Mapku B-70 i
HeeTwiboBaHMA OcH3mMH A-95. [loBHOTY 3ropsHHA
(ctyminp  komBepcii  OGeH3WHY) — BH3HAYauM ~ Ha
xpomarorpadi CX-04I1. BmicT KUCHIO y ra30Bi# cymirini
Ha BHXOJl Karaji3aTopa BH3HAYald 3a JOTIOMOTOIO
razoanaizaropa 6043X09M.

CxeMa KaTaliTHYHOTO JKepela TeIla Ta HalpsIMKU
PYXY pearcHTIB i MPOIYKTIB peakiii HaBeJAeHO Ha puc. 1.

[Mapm pinkoro mamuBa, SKi YTBOPIOIOTHCA Y
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Puc. 1. Cxema nudy3iifHOrO KaTaJiTHYHOTO JKepeia
Telyia Ha pinkoMy nanuBi: 1 — karamizatop; 2 — 30Ha
ropiHHs; 3 — BWIIAPHHUK; 4 — TeIoNpUiMasbHa
TTOBEPXHS, 5 — eICKTPUYHUIA HATrpiBay.

BUMIAPHUKY 3, HAOXOAATh 1O KaTtamizatopa 1 i
IIPOHUKAIOTh Yy MOPUCTHH WIap UUIAXOM IPHUPOIHOI
mudysii. 3 mpoTunexxHoro 60Ky y Karaji3aTop, TaKOX
uUIsxoM npupomHoi  audysii, HaAXOAUTH IOBITPA.
XiMigyHa peaklis KaTaliTHYHOTO TOpIHHS IIajuBa
BiZIOYBAETHCSI y TOHKOMY IMPOIIAPKY KaTtajizatopa (30Ha
TOpiHHsS) 2, pO3TAllyBaHHS SKOTO 3aJEXHTh  Bill
MBHUAKOCTI  mudy3il peareHTiB, iX KOHIICHTpAII,
TEeMITepaTypH Ta CTPYKTYpH KaTaii3zaTropa.

BunapoByBaHHsI IanvBa y BUNAPHUKY BiOYBAa€THCS
BHACINIZOK HArpiBaHHS B BHYTPIIIHBOI ITOBEPXHI
KaTaNiTHYHOTO IIapy, a BIABEOCHHA TeIia BiX
KaTaiizaropa i HarpiBaHHS TEIUIONPUHMAIBFHOI IIOBEPXHI
CIOXMBa4ya TemIoBoi eHeprii 4 3MiMCHIOETCA MUIIXOM
BUIIPOMIHIOBAHHS Ta KOHBEKII€IO0 TapsuuX IPOIYKTiB
ximMiuHOi ~peakiii TopiHHA. 3amaliOBaHHS peakmii
KaTaJliTHYHOTO TOPiHHA TMajuBa 3AIHCHIOETBCS 32
JIOTIOMOTOI0 €JIeKTPUYHOI'0 HarpiBaya 5 BMOHTOBaHOTO B
rap Karanizaropa.

B pobGoti mnudy3iiHOTO KaTaNiTHYHOTO JDKepea
TeINIa € JBI BaXJIMBI CTamii: mepma — IT0YaTKOBHMA
Tepiof, BJIACHE 3allalioBaHHs KATATITHYHOI peakiii i
JOCATHEHHS CTa0ITPHOTO PEXHMY TOpIHHS, Ipyra —
KiHEeTHKa poOOTH JKepea Terra y cTabiIbHOMY PEXKIMI.

3amamtoBaHHA peakllii OKUCHEHHS Ha CTaIlilOHApHOMY
mapi karamizaropa — Ii¢ OCOONHMBHM BUI IEPeXiIHOrO
pexxumy ropiHHg. I[louyaTkOoBHMH yMOBaMHM € HH3bKI
TeMIIepaTypu MIapy KaTami3aTopa, a KiHIeBUH cTaH — IIe
BHUCOKOTEMIIEPAaTypHHUH 30BHIMIHbOAUGY3IHUNA MpoIiec
[5]. TIporsiroM 1BOTO TIEPIOAY y ACSKHIA MOMEHT Hacy
HACTa€ SBUINE PI3KOTO CAMOMPUCKOPEHHS XIMIYHOL
peakuii (pict TemmepaTypH), sKE& BHHUKAE IpH
IOCSATHEHH1 KPUTHIHHIX CHIBBIHOIIIEHD MIDK
rapameTpamMH. TeMIlepaTypa KaTaji3aropa, IIBHIKICTH
TEIUTOBUALICHHS Ta BUTpaTH Tema (puc. 2).

3 HaBeACHMX NAaHUX BHJHO, IO Yac JOCSITHEHHST
MaKCHMaJlbHOI TeMIlepaTypu IMOBEPXHI JpKepena Teruia
CYTTEBO 3aJIC)KUTh BiJl MUTOMOI TEIUIOBOI IOTYXXHOCTI,
sIKa BUTPAYaeThCsl HA TIOMEPEHIi po3irpiB kKaraiizaTopa
1 3amamioBaHHA peakuii ropiHHA. g BuOpaHuX
MOYAaTKOBUX yMOB JudysiiiHoro jkepena —Teruia
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Puc. 2. Temneparypa BUIPOMIHIOIOUOI KaTaTITHYHOL
MOBEPXHI JpKepena TeIUla Ha pIIKOMY MaluBi B
3QJIEKHOCTI BiJl TUTOMOI TEIJIOBOi MOTYXHOCTI IS
3amagoBaHHsA Peakilii TOpPIHHS, Brlem* 1 -0.1; 2 —
0.15;3-0.2; 4-0.3; 5-04. Ty = 20°C, manuBo —
Ocu3ud b-70.

15 20 30

sumaproro tuny (To — 20°C, nmanuBo — Oensun bB-70,
karamizarop Co-Cr-Ni / SiO,) ontumanbHa Termiosa
MOTYXHICTh JUIS 3allaJIlOBAaHHSA peakiil KaTaJiTHIHOTO
ropiHest  3HaxommThess Ha  pimi  0.2-0.3 Br/emZ
XapakTepHO, IO NPH 3MCHIICHHI CTapTOBOi TEIIOBOI
MOTYXHOCTI CIIOCTEPIraeThesl 3MEHIICHHS MaKCUMaJIbHOT
TEeMIlepaTypyd  TOBEpXHI  JoKepena  Temma.  Taka
3aKOHOMIPHICTE  3yMOBJIGHA  MEPEMIIICHHSAM  30HH
ropinns (Mpomiapky KaTajiizaTopa 3 MaKCHMaJIbHOI
TEeMIepaTyporo) OIiKYe [0 BHYTPIIIHBOI IMOBEPXHI
mapy KaramizaTopa 1 3aJIeKHICTIO BHUTPATH PiIKOTO
MaJuBa BiJl TEMIIEpaTypH KaTajizaTropa.

[HTeHCHUBHICT BHIApPOBYBaHHSA, a BIMOBITHO 1
KUTBKICTh TIapiB MalnBa, II0 HAAXOIUTH J0 KaTalli3aropa,
3aJIeKNATh Bl HOro TeMIeparypd 1 BH3HAYAETHCS
TIOBHOTOIO 3TOPSIHHS, TOOTO HAJXO/DKCHHSAM KHCHIO JI0
30HH TOpiHHA. Taka OCOONHMBICTE KATaJliTHIHOTO
JDKepella Terula Ha PiJKOMY MaJIMBi € BasKJINBOIO 3 TOUKH
30py 3abe3medeHHS aBTOHOMHOCTI Horo po0OoTH,
OCKIIBKH B pEXHMi BHUIIAPOBYBaHHSA JDKEPENO TeIlla
MpaIoe SK CaMOpEryiiolda CHUCTeMa 31 3BOPOTHIM
3B'si3koM. CyThb mpolecy caMOperyJgroBaHHS  Ta
ctabimizamii TeMmmeparypu KaTajlizaTopa MOSICHIOETHCS
puc. 31 4.

SIKmo y moyaTkoBHMH MeEpioj 3amalifoBaHHS peakiii
(puc. 3) abo y cramioHapHOMY peXuMi poOOTH B
pe3ynmpTaTi  KOHBEKTUBHOTO  TINBEICHHSA  IOBITPA,
KUTBKICTP KHCHIO Ha T[IOBEPXHI KaTaiizatopa — Yy
HQUIMIIKY, TO Napy IajHWBa, IO HAAXOAATh IO
KaTtajizaropa, TIIOBHICTIO 3ropsioTe. Temmeparypa
KarajizaTopa 3pOCTae 1 JIMITYEThCS HAIXOJKEHHIM
napiB TmajuBa. 3pPOCTaHHS TEMIIEpaTypHu KaTaiizaTopa
MPU3BOAUTH 10 30ITbIICHHS BUTpPATH MajuBa 1
30UTBIIEHHST HWOTO  KOHIIGHTpamii Ha  BUXOAI 3
KaTaJgiTUYHOTO Tmapy. KoHIIeHTpalisi KHUCHIO HaBIaKH
3MEHIIYETHCS, 10 3YMOBJIEHO YTBOPEHHSM HPOIYKTIB
peakuii (poz6aBnenns cymimi CO, i mapamu BoaM) i
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Puc. 3. Banexuicts Temnepatypu (1) BUIPOMiHIOOYOT
MOBEPXHi, KOHIEHTpauii kucHio (2) i mamuBa (3) y
mrapi karamizatopa (Ha Bigmami 3 MM Bij MOBEpXHi
BUIIPOMIHIOBaHHS) Bix yacy (T).

36imbITeHES 36inbiicHHs 3MeHIIEHHS
T G, CO:
36ibIIeHHS 3megmeﬁml 3MCHIICHHS
0, CH, T
Puc. 4. Cxema caMOperyiaioBaHHSI TeMIIEpPaTypH

KaTaJiTHYHOTO JDKepena Telula Ha PiLAKOMY TMauBi
BUIIAPHOTO THITY.

MOTIpUICHHAM 3ycTpiuHoi nudysii mnoBiTps y map
Karamizaropa. BHacmigok 3MEHIIEHHS KOHICHTpAIii
KHCHIO TEMIIepaTypa KaTaji3aTopa HOHMXKYETHCS, IO
MIPU3BOJUTH 10 3MEHIIEHHS IHTEHCHBHOCTI
BUIIAPOBYBAaHHS MAJINBa, HACTYIIHOTO ITOKPAICHHS
mudy3ii Op, ToOTO 301IBIICHHS HOTO KOHIEHTpAI] 1, 5K
HACNINOK 3OLNBIICHHS TeMIepaTypd KaTaiizaropa.
[locnmimoBHiCTE  mpomeciB, IO  MPOTIKAIOTh  IpH
CaMOpEeTYJIIOBaHHI JDKepela Telula BUIAPHOTO THITY,
HaBeJIeHO Ha puc. 4.

Y Oyap-skOMy 3 HaBEICHHUX BHIIE BapiaHTIB
(Co2>Cenm Co2<CcpHm) TeMIepaTypa y 30HI TOpiHHS
Oyzne mparHyTd JO BEJIMYMHM, SIKA BU3HAYAETHCA, 3
oHOTO OOKY, KINIBKICTIO MaiHBa, OI0 HAMIWIUIO Y 30HY
TOpiHHA, a 3 ApYyroro — Au(y3i€ro KUCHIO, HEOOXITHOTO
JUTS TOPiHHS.

CxeMaTH4YHO YMOBHU CTaOUIBHOCTI TEMIEpaTypH B
KaTATITHIHOMY JDKEpeNi Tella Ha pPiIKOMY TaiuBi 3
CJICKTPUYHUM 3aIlyCKOM peakmii TOpiHHS HaBeJeHI Ha
puc. 5. Cxema moOynoBaHa 3 BpaxyBaHHSIM TOIO, IO
peaKiiisi KaTaliTUYHOTO TOPiHHS HpOTikae B nudy3iitHin
o6macTi (ToOTO MMITYETHCS IBHUIAKICTIO BUMAPOBYBAHHS
NajnBa), 3aIeKHOCTI MIBUAKOCTI peakiiii i BUTpaT Termia
BiJl TeMIlepaTypH MaroTh JIHIMHMN XapakTep, XiMidHa
AKTUBHICTP KaTalli3aTopa IOCTilHa.

YMoBa cTabUTBHOCTI AOCATAETHCSA B TOYII MEPETHHY
KpUBUX HAQJXO/DKCHHS 1 BUTpaTH Temia, crabibHa
TeMIiepaTypa Ha cxemi Io3HaueHa — T¢, Temmeparypa
3amycky peakuii — T3. [I{o0 mokasatu BiIuB 00EpHEHOTO
3B’ 3Ky Ha BEIMYMHY CTaOLTEHOI TeMIIEpaTypH, Ha CXeMi
HaBeIEHO KiNbKa  BapiaHTiB, SKi  BiIPi3HIIOTHCA

+Q 'Q +Q2
Q Q,
+Q

T, T. T. T,TSC

Puc.5. YMoBu cTabinmpHOCTI mpolecy TOpIHHA Yy
KaTaIiTHYHOMY JUQY3iHHOMY JpKepeli Teria Ha
piakomy manusi: +Q, -Q — BIAMOBIAHO HAIXOMKCHHS 1
BUTpaTa TeIuia; 1 — Temmeparypa.

KinbKicTio crapToBoro Temia (Q < Q; < Q).

Buano, mo  Oidplnl  BHCOKAa  TemIepaTrypa
CTAaIllOHAPHOTO  TPOIECY OKUCHEHHsI Oyne, KOJu
BenuyuHa +Q Haibinbma. SIKIO KiIBKICTh CTapTOBOIO
TelJa HEeJOCTaTHd abo cUcTeMa Ma€ BEJHKi TemsoBi
BTpaTH, TO 3alaJlOBaHHA XIMi4HOI peakuii He
BiJIOYBa€THCS.

3aBIsSIKM CaMOpETYJIIOBAaHHIO JDKepesia TeIula Ha
PLOKOMY TaJTUBI MArOTh CTaOLTBHI MapaMeTpH i MPUIATHI
JUISL JTOBIOTPHUBAJIOI POOOTH B aBTOHOMHOMY PEXHMI,
30KpeMa JJIsI BUKOPHCTAHHS Y CKJIaJi TEPMOCICKTPUIHUX
TeHepaTopiB. Y TakuX MPUCTPOSX BHIIPOMIHIOIOYA
MOBEPXHA KaTaji3aTopa pO3TallOBaHa IapalielIbHO
TEIUIONIPUIMaNbHIN MOBEpXHI reHepaTopa. Bimmams mix
Humu  (8) BHU3HAYAETHCS JIBOMA UYMHHHUKAMH. JUIS
e(eKTUBHOI Terulonepeaayi i MOBEpXHI MOBHHHI OyTH
sSKoMora Oyvk4e oaHa a0 ofHoi. 3 iHmoro OOKy
BEIMYMHA TPOMDKKY MDK HHMH TIOBUHHa OyTH
JOCTaTHBOIO JUIsl  HAaJAXO/DKEHHS [0  KaramizaTopa
HEOOXiTHOI KIUTBKOCTI TMOBITPSA MUIIXOM IPUPOTHOL
TQys3ii.

VY 1mimoMy y Takiifi CHCTEMi BaXXKO pEryIIOBAaTH
QY310 KUCHIO, OCKLUTEKH BOHA 3AJIC)KHUTH BiJl Tpa/li€HTa
KOHIICHTpalii Ha  TOBEpXHI  KaTamizatopa. Y
CTaI[lOHAPHOMY PEXKHMMi TOPIHHS KUCEeHb IUDYHIYE B
miap KarajizaTopa Ha3ycTpid MpOAyKTaM OKHCHEHHsI, 10
3MEHIIIYE HOTO KOHILIEHTPAIII0 y IPUIIOBEPXHEBOMY IIapi
katanizaropa. OkpimM mporo, nudysis O, iHTEHCHBHIIIA
HDK IHIIMX rasiB, OCKIIBKM BiH BHIOps€ 1 BHACIiJOK
BOTO 30epiraeTbcs BENUKUH TpagieHT KOHLIEHTpAIlid.
AzoT mudyHIye MOBINBHINIE, OCKIIBKA HE BHTOPAE B
mapi karamizatopa, Tomy audysis O, 3 TOBITpsA
BiOyBa€eThCS BHOIPKOBO, 1110, B CBOIO Yepry, Iie OiNbIIe
3HIDKYE KOHLEHTPALII0 KHCHIO Yy IPHIIOBEPXHEBOMY
mapi MOBITPSHOTO MPOMIXKKY.

VY BepTUKaILHOMY JDKEepelli Terla IWIiHIPUIHOI
¢opmu, HaBemeHoMy Ha puc.l, rTapsui rasm y
MOBITPSIHOMY IPOMDKKY PYXalOThCS BrOpYy BHACIIZOK
npupoaHoi koHBekuii. [Ipy npomMy mo xomay pyxy rasis
KOHIIGHTpAIlil KHCHIO 3MEHINYEThCS, a KUIbKICTh
NpOAYKTIB  peakuii 30UIbInyeThes. SIK  HACHiZOK,
e(EeKTUBHICTh KaTaJiTHYHOTO OKHCHEHHS BYIJICBOJIHIB
TaJIMBa y BEPXHIH YaCTHHI JUKepesa Terla 3MeHIIYEThCS.
30UIbIICHHS. BHCOTH KaTaJIiTHYHOTO JDKEpesa Teria
30LIBITY€E 1HTCHCHBHICTH TEMIIEpPATypHOI KOHBEKIIi 1
MIBHIKICTE  HAJXO/DKEHHS  KHCHIO, OJHAK  TakKe
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30UIBIICHHST HE 3aBXIHM KOMIICHCYE BIUIMB MOHIKSHHS
KOHIIEHTpallii KHCHIO TI0 BHCOTI KaTali3zatopa, 0COOINBO
OpH  BEIMKUX BEJMYMHAX CIIBBIJHOLICHHS BHCOTH
JDKepeda JIo ioro aiamerpa.

Jis BUOpaHOTO BapiaHTy HWTIHIPUYHOTO JDKEpea
TEIUIa Ha PIIKOMY IMANHBI TEIIOBOIO MOTYXHicTI0 500-

1000 Bt  BemmumHa ~ TPOMDKKY O  BH3HAUCHA
eKcrepuMeHTanbHo (puc. 6).
0: Tr?C TQC:C Q,BT
LOOT 5501
1500
0,9sF 2007 T, 610
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150 Q 00 | 550
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’ 1001
=300
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Puc. 6. 3ayexXHICTh TEMIIEpaTypH TEILUIONPHIAMAaIBHOT
nosepxHi (Tr), TtemmoBinmarouoi moBepxHi (Tg),
TEIUIOBOI MOTYXKHOCTI /pKepena Tera (Q) Ta moBHOTH
3ropsiHHs OCH3MHY () BiJ BEIMYWHH TMOBITPSHOTO
HPOMIXKKY () MiX KaTaJi3aropom Ta
TEIUIONPUAMAIBHOIO TIOBEPXHEIO.

SIK BHUIHO 3 HaBEACHUX [AHUX, ONTUMAJIbHA
BeIMYMHA O 3HAXOAWUTHBCI B MeXax b5-6 M.
MaxkcuMmanpHa TeMIepaTypa TEIIONPUIMANTBHOT

noBepxHi ckiangae 250 °C, noBepxHi karanizatopa 480-
490 °C. TerutoBa TOTYXHICTh JDKEpelia TeIlia CKIagae
580-600 Bt mpu mMakcuManbHId TOBHOTI 3TOPSHHS IS
BuOpaHoro karanizatopa 0.95.

ExcriepuMeHTanbHa 3aJ€KHICTh BETUYMHH O 1
TEeMIIepaTypyu BUIIPOMIHIOIOYOi MOBEPXHI KaTajizaTopa
Bix Bucotm  audysiiiHoro Jpkepera  Temma  h
mniHApuuHoi  (GOopMH 32 YMOBH  30€peKCHHS
cmiBBigHOIEeHHs BucoTa/miamerp = 1.2-1.5 HaBeneHo Ha
puc. 7. Ilpu 30inbiieHHi Bucotu Jpkepena Oinpuie 200
MM BEJIMYMHA 0 EKCIIOHEHIIIHHO 3pOCTa€, OCKUIbKH IS
30epeKeHHS] ~ MaKCHMallbHOI ~ TOBHOTHM  3TOPSIHHS
HeoOXimHO 3a0e3meunTH HaIXOUKEHHS  BIOMOBIIHOL
KiTbKOCTI TOBITPS JUI1 OKWUCHEHHsA manmBa. [lpm
BUKOPDHCTaHHI Takoro JKepena TeIla y CKIali
TepMOreHeparopa Ii¢  INPHU3BOAWTH A0  HaIiHHA
Temneparypd (puc. 7) KaramizaTopa, a BiOIOBiIZHO i
TEeMIIEpaTypHu TEIIONPUIMAIIBHOT MTOBEPXHI
TepMoreHeparopa.

OTxe, BUCOTA HMWIHAPUYHUX AUGY3IHHUX KEpert
TelJla TpH BUKOPHCTaHHI y  TepMoOreHeparopax
oomexyetses piBHeM 280-300 mm. [Ipu cmiBBinHOIICHHI
BHCOTH JDKEpesia Tela A0 JiaMeTpa y HaBeICHUX BHUINE
MeXaX 1 NHTOMIA TEIUIONPOAYKTUBHOCTI BHOpPaHOTO
Katanizaropa Ha piBHi 2-2.5 Br/cM? TemioBa moTyXHiCTh
TaKOTo JDKEpesia Teria ckiajae 5-6 kBT.

KommiencyBatn 3HWKeHHsS KoHOeHTpauii O, 1o
BUCOTI 1 TOBIIMHI IIapy KaTajlizaTopa IpH HE3MiHHIH
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Puc. 7. 3anexuicts Bennunuau 6 (1) i MakcuMMaabHOT
TEeMIepaTypy KaTaliTHIHOT MOBEPXHI [MIIHIPUIHOTO
Jokepena Tera (2) Ha pigkoMy manuBi Bix Horo
sucotw (h) (criBBigHOIIEHHS BUcoTa/miametp = 1.2).

BeIMYMHI O MOXHA IIIBUIICHHAM €(eKTUBHOCTI
MAacOIIepPEHECCHHS! MIJSIXOM MPUMYCOBOI MOJadi MOBITPs
y OBiTpsiHUH npomapok. [1pu npoMy Hacamnepen BapTo
BU3HAYNTH YWHHHKH, SIKI BIUIMBAIOTH Ha PyX Tra3oBOi
CyMilIi y mapi KaTaii3aropa i MOBITPSHOMY MPOMIXKY
MDK KaTanizaTopoM Ta TEIUIONPHHMAIILHOI0 MOBEPXHEIO!
1 — mudysis nammBa, CHPSMOBaHA BiJl BHYTPIIIHBOI
MOBEPXHI Karajizaropa A0 30BHIIIHBOI; 2 — 3yCTpiuHa
Iudy3is KUCHIO y Iap Karamizaropa IpH 30epekeHHi
BEJIMKOTO rpajieHTa KoHmeHTpauii Bix ~ 20-21 % Gins
BUIIPOMIHIOIOUO] TOBEPXHI KaTaiizaropa 10 OIU3BKOI 10
O Oins BHyTpimHBOI TOBEpXHi Karamizatopa, 3 —
TeMIIepaTypHa KOHBEKIIiS rapsa4ux rasiB y MOBITPSHOMY
npoMixkky. HaBeneHi BWINe YMHHUKK B3a€MO3B’ s3aHi 1
3MiHa OJHOTO 3 HHMX HEMHHYyYe MNPU3BOJIUTH 1O 3MiHHU
HIINX.

PesynpraTi  NOCHIIKEHHS  BIUIMBY —IPHUMYCOBOT
MoJadi MOBITPS Yy MOBITPSHHIA MPOIIAPOK HA PO3MOJLT
KOHIICHTpAIlil pearcHTIB y KaTalli3aTopi HaBEJICHO Ha
puc. 8.

BuaHo, mo mogaya J0JaTKOBOTO MOBITPs 301JIBIIyE
KOHIIGHTPAIIiI0 KHCHIO y Iapi katamizaropa. Ilpu npomy
KOHIIGHTpAIlil TManuBa TI0 TOBIUMHI Kartami3aropa
3MEHIIYETHCS BHACIJIOK IHTeHcU(ikamii 3ycTpiuHOT
mudy3ii TOBITPS, OO TNPUMYCOBO HAAXOIUTH IO
NOBEpXHi KaTaiizaropa. PazoM 3 muM, K y BHIAAKY
TMPUPOAHOT KOHBEKIIIT IMTOBITPs, TAaK i MPUMYCOBOI ITO1adi,
KOHIICHTpAIii KHCHIO 1 OCH3WHY Yy 30HaX TOpPIHHA
30iratotecsi. ToOTO 3a yMOBH TIPUMYCOBOI MOJadi
MOBITPS  BiNOYBA€TBCS JIMINE 3MIOICHHA 30HA 3
MaKCHMalIbHOIO —Temmeparyporo (Ha puc. 8 ToukH
NEepeTHHY KOHIICHTPAI[iiHUX KPHBUX) ONMKYe 10
BHYTpilIHBOi (BXim ManaWBa) MOBEpXHi Karaizaropa.
HacnminkoM 1pOro €  TIOHWXKEHHS — TeMIepaTypu
BUIIPOMIHIOIOUO] IMOBEpPXHi KaTalizaTopa, a BiAMOBIAHO 1
TEIUIONPUIMaIbHOI MOBEpXHI reHeparopa. OmHOYACHO
30UIBIIICHHST KOHIICHTpalii KACHIO B IIapi KaTtaizaropa i
IHTeHCU(IKAIlisT MAaCOOOMIHHHX IPOIECIB Y TOBITPIHOMY
MPOMDXKKY IIBUIIlY€ ITOBHOTY 3TOPSIHHS PIJIKOTO MainBa
Ha ~10 %. B mimoMy Take MiABHWINCHHS MPaKTUYHO HE
BIUIUBA€ Ha 3MiHY TeMIIepaTypy KaTaliTHYHOI IOBEpXHi
Iudy3iiHOro JKepena Teruia. BiTbIl BaKIMBUM TYT €
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Puc. 8. Posnoxin konuenrpanii kucuoo (1, 2) Tta
6ensuny (3, 4) no Tosmuni (L) karamituunoro mapy
32 yYMOBM TPUPOAHOI KOHBEKIii MOBITPI Yy
noBiTpsiHoMy tipomikky (1,3) Ta mpumycoBoi mogadi
noBiTps (2, 4) 3i mBuakicTio 0.6 nlem? ron.

cyrreBe (B 1.3-1.5 pa3u) 3MeHIICHHS Yy NPOAYKTax
3TOPSAHHS KIJBKOCTI TOKCHYHHX PEUOBHH. 30KpeMa
OKCH/IiB BYTJICITIO Ta a30TY, SAKi 3aBXKAHU YTBOPIOIOTECS Y
MEBHUX KOHIEHTPALiAX INPH CHAJTIOBAaHHI OpraHIYHUX
MIAJIMB SIK TIOJIYM' STHAM, TaK 1 KaTaJliTHYHUM METOJIaMH.

Bucnosku

1. BanexxHiCTP BUTpaTH NaJlKBa BiJ TeMIeparypu

KaTaisizaropa y audy3ifHOMy mKepeni Teraa BUIapHOTro
THUITY 3YMOBIIIOE BUHHUKHEHHS MeXaHi3My
CaMOpPETYJIOBaHHA 1  cTabimi3amii  TemImepaTrypHUX
napaMeTpiB JUKepena Telula, SKUi IoJIsTrae B TOMY, IO 32
YMOBH HQUIMIIKY KHCHIO Ha IIOBEPXHI KaralizaTopa
(Co2>Ccpym) 3pOCTaHHS HOro TeMOepaTypH JIIMIiTYEThCS
HaJXO/UKCHHSM IaJIiBa /0 30HU TOpIHHA, a 32 YMOBH
Co2<Ccppm TeMIlepaTypa pEryJIIOEThCS HAIXOKECHHAM
KHCHIO JI0 30HH FOPiHHA.

2. TenyioBa MOTYXXHICTh KaTaIITHYHUX TUQY3IHHUX
JDKepell TeIjla BUIIAPHOTO THIy Ha PiAKOMY MAaJHBi MpH
BUKODHCTaHHI y TepMOreHeparopax OOMEKYEThCS
BeNMMYMHOK 5-6 KBT. ['OJIOBHUM YHHHHUKOM IIBOTO €
3MEHIIEHHS KOHUEHTpamii O, y NpOMDIKKY MiX
BUIIPOMIHIOIOYOIO Ta TEILIONPUHMAIBHOIO MOBEPXHIMHU
OpY  ONTUMANBHIA BenmWumHI O, sKa BH3HAYae
e(PEKTHBHICTh TEIDIOOOMIHY MK I[IMH TOBEPXHSIMH.

3. [nrencudikamis MacoOOMIHHMX TIPOLIECIB  Ha

TEIUTOBHIUISAIOUiA TOBEpXHI Karamizaropa 301UTbIIye
KOHIICHTpAIIl0O KHCHIO y 1Imapi KaTamizatopa 3
OJTHOYAaCHUM  3MIIEHHAM  30HM  MaKCHMAJIbHHX
TeMIeparyp 10  BHYTPIIIHbOI  MOBEPXHI  MIapy

KaTaJjlizaTopa, IO IiJBHINYyE IOBHOTY 3TOPSIHHA Ha ~
10%, opHak Mano BIUIMBaE Ha 3MiHY TeMIEpaTypu
BUIIPOMIHIOIOUOI MOBEpPXHI JDKepen Temia IpH  iX
BUKOPHCTaHHI y TepMOTeHepaTopax.

Cmpymunceka JI.T. — KaHgugaT XIMIYHAX HayK,
CTapUINi HAYKOBUH CIIIBPOOITHHK;
Muxaiinoecokuti B.A. — pokrtop ¢i3.-MaT. Hayk,

3aBiTyFOYNH BiUIIITY.
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L.T. Strutynska, V.Y a. Mykhailovsky

Peculiarities of Combustion of Liquid Fuelson Solid Catalystsin Diffusion Heat
Sour cesfor Thermogenerators

Ingtitute of Thermoel ectricity of the National Academy of Sciences and Ministry of Education of Ukraine,
58002, Chernivtsi, Central Post Office Box 86, tel (03722) 4-55-32, E-mail: anatych@inst.cv.ua

The results of investigation of catalytic diffusion heat source on vaporizing-type liquid fuel for thermogenerators
are presented. The peculiarities of oxidation of liquid fuels on solid catalysts in starting and stationary operating
modes are determined. It is shown that the stability of thermal parameters of heat source is provided with self-
regulatory feedback mechanism. Main factors that limit thermal power of catalytic vaporizing-type heat sources for

application in thermoel ectric generators are defined.

Key words: catalyst, diffusion heat source, liquid fuel, termogenerator.
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