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Anomayis. Obrpynmoeano 0OYinbHiCMb UKOPUCMAHHA 8 MeNI02eHepamopax KOMYHANLHOI eHepeemuKy meepoo2o naiuea
Ppi3HOI AKOCMI: 8i0 AKICHO20 MANO30IbHO20 00 HU3LKOCOPMHO20, AKEe XapaKmepusyemuvcs GUCOKOI0 B0102iCMIO T 301bHICTIO.
Ilpoananizosano nezamusnuil 6NaUG Micny 60102U i 301U @ NANUGI HA [HMEHCUBHICMb NPOYecy CNamlo8aNHS, PO32IAHYMO
WIAXYU 1020 3HUNCEHHS 3A80AKU Op2aHizayii npoyecy 20pinHa 3a0anacmo8anux 2azié npu HU3bKUX HAOIUWKAX NOGIMPs ma
3acmocy8anti MexauiyHux 3acodieé w000 pYUHYBAHHA 301bHOI 0OOIOHKU YACMUMOK 8 30Hi BUSOPAHMA KOKCY NAUEA.
Biomiueno, wo eKoHOMIUHICIb GUKOPUCMAHHA RNAIUGA PI3HOT AKocmi 6 3HAuMill MIpi 3aiedxcums  6i0  6uUbOpy
KOHCMPYKMUBHOT CXeMU MONKOB020 NPUCMPOIO, AKA 3abe3neyye opeanizayiio npoyecy 2opinns HAuOLIbw NPUIHAMHY 05
cnaniosanoz2o nanusa. Hageoeno KoHCmpyKmueHi cxemu monKogux npUcmpois 0iia CRanio8anHs HU3bKOCOPMHO20 NAIUBA SK
3 BUCOKUM 8MICHIOM 60J102U | HUILKOIO 30bHICIMIO, MAK I GUCOKUM 6MICIMOM 60102U i 301u. Onucano KOHCMpPYKyilo Komaa 3
PYU4HOI0 OO HANIBMEXAHIUHOI MONKOM, Y AKill 3a680aKU 2IUOOKOMY NepeMiuly8aHHIO 2a3ié NiponizHo20 npoyecy 8 NaiueHill
waxmi 3 KUCHEM 8MOPUHHO20 NOBIMPs 0OCALAEMbCA CNANO8AHHI 80102020 NAUBA 3 HUSLKUMU KOepiyicHmamu HAOTUWKY
nosimps. 30iliCHeHO aHANI3 CRANIOBAHHA 30JIbHO20 60102020 NANUBA 8 ONUCAHIU KOHCMPYKYIl MeXaHiuHOi monku, sKa
MiCMUums nNATUEHY WAXMY, KOIOCHUKOBY peutimKy, Mexauiuni 3acobu Ona nepemiujenHs i WiypyBamHA wiapy nanuéd, uo
20pumv, ma cucmemy noSIMpPsAHO20 MPAKMY NePEUHHO20 I 6MOPUHHO20 NOGIMPA.

Kniouosi cnosa: mnuzvkocopmue meepOe nAIUB0, MENIO2eHepamop, Komej, MONKa pYyyHa,
HANiGMeXaHiuHa Ma MEeXAHIYHA, KOHCMPYKMUBHA CXeMd MONK08020 NPUCMPOI0, NANUBHA WAXMA,

KOJIOCHUKO8a pemim;ca.

Beryn. YV xoMyHanbHIA eHepreTuli YKpaiHu B
OCTaHHI POKH 3pOCTa€ YacTKa TBEPIOrO MalliBa B
NaJMBHOMY OajaHCi W 3aCTOCYBaHHS BITYHM3HSHOI
KOTEJIbHOI TEXHIKM Y BHPOOHHWITBI TEIUIOBOI
EHeprii MpH CHaloBaHHI PI3HUX BUIIB TBEPIOTO
nanuBa [1, 2]. B ocHOBHOMY TBEpIOTAJINBHI TOTI-
KOBi IPUCTPOI KOTJIB MPU3HAUCHI I CHATIOBAH-
HSl BHCOKOSIKICHOTO MajuBa (3 MaJIMMU BEJIHYU-
HaMH BOJIOTOCTI 1 30IbHOCTI), 30KpeMa, CITaTioBaH-
HSl B PETOPTHUX TOIKAX MAaJMBHUX IPaHyJ 4d OpH-
KETiB, BUCOKAa BapTiCTh BUPOOHMIITBA SKUX CYTTE-
BO BIUIMBA€ Ha 301IbIIIEHHS 3arallbHOi BapTOCTI Te-
IJIOBOi €HEPrii IS CIIOKWBAYiB. SHUKCHHS ITHX
3aTpaT MOKHa JOCSTTH IUIIXOM BUKOPHCTaHHS
MajgrBa HWXKYOI SKOCTi, Tak 3BaHOTO HU-
3bKOCOPTHOTO — 3 TIIBUIIICHUM BMiCTOM BOJIOTH i
3omu. Take manuBo 37e0iNbIIOrO €  pi3HO-
(GpakiiiiHuM 1 BIJIHOCUTBCS JO MICIICBUX BHJIIB
MajuBa: JepeBHHA (IpoBa, JCPEBHI BiAXOMW Ji-
CO3aroTiBeIbHUX Ta  JAepeBOOOpOOHWMX  TiA-
NPUEMCTB),  BIIXOAW  CIIBCHKOTOCHOAAPCHKOT
npomucioBocTi, Topd [3-5]). Pazom 3 Tum, ede-
KTUBHE CIAJIOBaHHS HU3bKOCOPTHOI'O TIajMBa
JTOCSTAETHCS OUIBIIT 3aTPATHUMHU TEXHOJIOTISIMHU.

AKTyaJBHiCTH JochaigkeHHss. Bubip pa-
[IOHAJIFHOI CXEMH TIPOIecy CIIATIOBaHHS Ta Bif-
MOBITHUX KOHCTPYKTHBHUX PIlIEHh TOMKOBOTO
MPHUCTPOIO TIOJ0 3a0e3neueHHS ¢(PEKTHBHOTO BU-
KOPHUCTaHHS HU3BKOCOPTHOTO TAHMBA 33 MPHIAHAT-
HOI CKJIAJTHOCTI KOHCTPYKIIi1 TBEPIOMAIHMBHUX KO-

TJiB, a BiJIOBIHO, IXHKOI BaPTOCTi, € BAXKIMBUM
3aBIAHHAM U1 YKpaiHH.

OcTtanni  gocaimxeHHs Ta  myOJikamii.
Haiibinpin  mommpeHe CHajlloBaHHS — TBEPJOTO
najgBa B KOTJIAX MaJioi TEIJIONpPOAYKTHBHOCTI
3MIACHIOETHCS B CTAJIOMY IIapi Yyepe3 HeBEIHNKi BU-
TpaTH Ha MiArOTOBKY MaiWBa Ta MPOCTOTY B
oOciyroByBanHi [6, 7]. Ha Buxoxi 3 mapy, mo
TOpUTH, CKJIAN, TeMIlepaTypa Ta KiIbKICTh Ta3iB
CYTTEBO 3aJIe)XKUTh BiJ TOBIIMHH IIapy, PO3MIpy
yacToK nanuBa 1 BosorocTi. IlpomykTtu ropiHHS,
10 BHUXOIATh 3 KOKCOBOi 30HHM, HACHUYIOTHCS
MpoAyKTaMu Tasuikamii i CynriHHA, Temreparypa
ix 3HMKYeThcs 1 Moke ctanoButd Mermie 300 °C.
Ilpu mpomy roprovi rasu — BOZAEHb, BYIJICBOAH,

OKCHIM ByTJemi — 3abanacToBaHi iHEpTHUMH
CKJIQJIOBUMH — MapaMy BOJM, BYTJICKUCIIUM Ta30M
tomo (puc. 1).

IIBUAKICTP TOMMPEHHSI MONyM’ss B 3HAYHIN
Mipi 3aJIeKATh BiJl BMICTY IHEPTHHUX PEYOBHH 1
MOYaTKOBOI TeMrepaTypu cymimi. s cnamoBaH-
H 3alamacToBaHMX ra3iB 3 3a0e3MEUCHHSIM
HOPMATHBHHX €KOJIOTIYHUX MOKA3HHUKIB HEOOX1THA
BHCOKa TeMIlepaTypa rasiB Ha BHXOJI 3 HIapy, pi-
BHOMIpHE  PO3NOIUICHHS 1  IMepeMillyBaHHS
BTOPWHHOTO MOBITPS B HAIIAPOBIN 30HI 3 ra3amu.
Lle mo3BoJIsie 3HU3UTH 3aralibHUI HAIJTUIIOK JYT-
THOBOTO TOBITPA 1 MiABUIIUTH SKICTh CHATIOBAHHS
BOJIOTOT'O TIaJIMBA.
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Puc.1. Ctpykrypa 1mapy TBepA0ro najivsa, o ropurhb

3a  aHami3oM  3aJEKHOCTI  aaiabaTudHOL
TeMIIepaTyps TopiHHs [8] BiJ BOJOroCTi MpH pi-
3HUX KOedillieHTaX HaUIUIIKY TOBITps (pHUC. 2)
MpH TPaHWYHIA TeMIepaTypi MpoIecy TOpiHHA
omu3pko 1000 °C nmomycTMMa BOJIOTICTH CHAJIIO-
BaHOro najiusa npu o = 2,0 cranoButs 40 %, a npu
o= 1,2 6muspko 60 %. TobTO, 3abe3meueHHs Mpo-
TiKaHHS TPOIIECY TOPIHHS B TOIKAaX TPHU HU3BKHX
KoedilieHTax HaJUIMIIKY TOBITPS Ja€ MOXKIIHBICTH
CHaJIIOBaTH MaJIMBO 3 BUCOKOIO BOJIOTICTIO.
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Puc. 2. 3anexHicts gormyctumoi Bostorocti Wy, %, nepeBuHn
1110 CHIATFOETRCS, Bil HAUTMIIKY MOBITPS 0 Ta aaiabaTuaHOT
TeMIepaTypu ropiHHs £, °C

JpyruM Ba)JIMBUM (aKTOPOM, IIO CYTTEBO
BIUIMBA€ Ha IHTCHCHBHICTh MPOLECY CHAIIOBaHHS
HU3BKOCOPTHOTO NajMBa, € MiJBUILECHA 30JIbHICTb.
BigomMo 3 HayKOBHX IOCHIJKEHB, IO 30JBHICTH
MaJI0 BIUIMBA€ HAa BUXIiJ Ta TOPIHHS JIETKUX pe-
YOBWH, & Bi[YyTHHUH BIUIMB BMICTy 30]Id B ITaJMBi
Ha cTalil TOpiHHA KOKCOBHX YAacCTHHOK I1ajIHBa.
30KkpeMa, 3HWKEHHsS IHTCHCHUBHOCTI TOpIHHS 30-
JHHUX YAaCTUHOK IMAJIMBA 3 YMICTOM 30JIH 3aJICKUTh
BiJl BEIMYMH OIIOPiB, SKi MOXYTb 3HAYHO 3MIiHIO-
BaTHCS B MPOIIECI BUTOPAHHS: ITiIBOJY OKHCIIIOBA-
Ya 10 30BHIIIHBOI MOBEPXHI pearyBaHHA, TUQy3ii
Horo Kpi3b 30JpHHUN LIap Ta XiIMIYHOI peakiii B3ae-
MOJi1 KHCHIO 3 ByTJielieM. Bu3HagaibHOIO € MIBHI-
KicTh TUQY3ii KUCHIO Kpi3b 30JbHUH Imap, sKa

3MEHINY€EThCSI 3 HAPOIIyBaHHSM TOBIIMHHU IIapy
30JI0 MPOTATOM TMPOIECY TOPIHHS YaCTHHKH.
OpHUM 13 MPAKTUYHUX LUISXiB 3HW)KEHHS HETaTH-
BHOTO BIUIMBY 30JIGHOCTI Ha IPOLIEC TOPIHHS € Me-
XaHIYHUH CToci0 — UIypyBaHHS IIapy MaiuBa, mo
TOPHTH, HA KOJIOCHHUKOBIH pemriTui (puc. 3).

Pa3zoMm 3 THM, HapoILIyBaHH] YaCTOTH LIypyBaH-
HSl MacuBy NaJMBAa, IO FOPHUTH, 3HIKYE EKOHOMI-
YHICTh CHAIIOBAHHS, PU3BOAUTH 10 MEXaHIYHOTO
NoJpiOHEHHS] YaCTWHOK Ta 301JbIICHHS MNpPOBAy
Kpi3b KOJIOCHHKOBY pemntky. EQexTuBHICTH mpo-
[ecy CHaioBaHHS MOMKHA JIOCATTH TIPH 3acTo-
CyBaHHI 3ac00iB BIUIUBY Ha IHTEHCHBHICTh TOPiHHS
3 ypaxyBaHHSM BUJy NalliBa, BiAMIHHOCTI HOTO
€JIEMEHTAPHOr0 CKJIaay, y TOMY YHCII 1O BMICTY i
BJIACTUBOCTI 30JIM Ta BMICTY BOJIOTH.

®opmyJI0BaHHA Hijei craTTi. Meroro pobo-
TH € OOIpYHTYBaHHS BUOODPY palioHAIBHOI CXeMHU
e(eKTHBHOTO  CHAIIOBaHHS  HHU3BKOCOPTHOTO
TBEPJOrO MajKBa Pi3HOI SAKOCTI B ONANIOBAJIBHUX
KOTJIaX CHCTEM aBTOHOMHOTO 1 JCIIEHTPaTi30BaHO-
rO TEIUIOTIOCTaYaHHs, MpH AKii 3a0e3medyeThes
JOCSITHEHHS €KOHOMIYHHX 1 €KOJIOT1YHHUX MTOKa3HH-
KiB iX poOOTH.

OcHoBHA yacTHHA. Ha iIHTEHCUBHICTH MpoIIeCy
CTaJIIOBaHHS TBEPJIOTO MaJlMBa B MIapi BILIMBAIOTh
OaraTo ¢akTopiB: CTPYKTypa IIapy, po3Mip 4acTu-
HOK manuBa, (popcyBaHHS AYTTHOBOIO MOBITPS,
TEeMIIepaTypHi YMOBH KaMepH 3TOPSHHS, BOJIOTICTh
1 30JBHICTh MAJIMBA, BIACTHUBOCTI 307U, BUXIJ Jie-
TKUX PEYOBHH TOIIO. Y il poOOTI pO3TIATAIOTHECS
CXeMH Oprasizamii Ipolecy TOpIiHHA TBEPAOTO
najuBa, pealizoBaHi B TOMKOBHX MPUCTPOSAX KO-
TNiB, BUOIp SKMX OOYMOBIIOETHCS B MEPLIY YEpry
BOJIOTICTIO Ta 30JBHICTIO CIANIOBAaHOTO TaJBa.
CxutafHiCTh KOHCTPYKIii KOTJA 3 TOMKOBUM IIPH-
CTPOEM 3QJICKUTh BiA CHIBBIAHOLICHHS BEIWYMH
BMICTY BOJIOTH i 301 B ITaJINBI.
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Puc. 3. 3aexHicTh MBUIKOCTI TOPIHHS 30JIbHOTO MAJIUBA
BiJl IHTCHCHBHOCTI IIIypyBaHHS IIapy:

BYTULIA 13 307bHICTIO 47 = 14,3 %: 1 — mpoTsirom gocminy;
3 — 3a mepioj iIHTEHCUBHOTO TOPiHHS,

BYT/LIA 13 301bHICTIO A” = 25,5 %: 2 — mpoTsIroM Jociiny;
4 — 3a mepio]] iIHTEHCUBHOTO TOPiHHS

EdexTuBHICTh CHANOBAaHHA MalliBa 3 HEBHU-
COKOIO 30JIBHICTIO 10 5...8 % ane miABUIIEHOO
BostoricTio 10 40-50 % Mo»Ha JOCIITH B KOTJIaxX 3
TBEPAONAIIMBHUMHU TOIKAMHU BiIHOCHO HECKIAaIHOI
KOHCTpPYKIii, sika 3a0e3nedye iHTEHCHBHE MifCy-
IIyBaHHS NaJMBa T4 CTBOPEHHS HEOOXiAHUX YMOB
JUIS HaOidHHOTO 3aiiMaHHSA Ta TOpiHHS 3abaja-
CTOBaHMX rasiB. Tak, B omajtoBalbHUX KOTJIaxX A0
300 kBT ans cnanroBaHHS NEPEBHHUX BiIXOJMIB Ta
KyCcKOBOTO Topdy (pHc. 4) mporecy CyIIiHHS Ta Ti-
podIizy manuBa peayizoBaHi y BEpTHKAIbHIN TeTo-
130JIbOBaHI IAaxTi, B HIKHIM 30HI SKOi Ha BCIH
VIO BUXITHOTO Mepepidy 3 Liapy KOHCTPYKTH-
BHUMU 3aco0aMy 320€3MeuyeThCs IepeMilryBaHHS
3a0ajacToBaHUX Ta3iB 3 BTOPHUHHUM IOBITPSIM,
YTBOPEHHsI CTPYMHUH CYyMIllli, HACHYEHHX KHCHEM,
Ta TOPiHHA iX y QyTepoBaHiil KaMmepi 3rOpsHHS.

Koren, po3poOiieHnii aBTOpaMH, MICTUTh
KaMepy-IIaxTy MaluBHY 3 JIOKOM JJisl 3aBaHTaxKe-
HHsI TTAJIMBA Ta BIKHOM Y HIDKHIN 30HI I BUXOLY
MPOYKTIB 3TOPSHHS, KOJIOCHHUKOBY PEIIITKY, 30-
JMHHUK, KaMepy 3TOpSHHS, KOHBEKTHBHHUI IaKeT,
NOBITPSHI TPaKTH INEPBHHHOrO (M KOJOCHU-
KOBOIO PEIIITKOI0) Ta BTOPHMHHOIO TIOBITPS 3
comtamu. [Ipu crmamoBaHHI MalO30JIbHUX TAJIHUB 3
MaJIUM yMiCTOM JIPiOHUX YaCTOK KOJIOCHHKOBA pe-
IIiTKa MOXe OyTH oOJajHaHa HEPYXOMHMH KOJIO-
cHukamu. llpm cnamroBaHHI 30JpHMX HajMB Ta
MaJIMB 3 BEIMKHUM BMICTOM JPiOHHUX YacTOK psill KO-
JIOCHUKIB 00JIaIHY€ThCSI IPUBOJOM JJISl IIypyBaH-
HS, a P KOJOCHUKIB, PO3TAIOBAHUX OJMXKYE IO
HEepefHiX ABEPUAT — IPUBOAOM A HOBOPOTY 3
METOIO CKHJAaHHS B 30JIbHUK 30JM Ta IUIAKY.
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Puc. 4. Koren 11 cniajitoBaHHs APOB, KYCKOBOI'O
Topdy Ta BiIXOAIB JepeBUHU
1 — manuBHa miaxra; 2 — peuritka; 3 — kamepa 3ropsiHHs; 4 —
KOHBEKTHBHI ITOBEPXHSI; 5 — 3MillyBay ra30MoBITPSIHOI CyMiIi

IlepBuHHE TIOBITPS TOMAETHCS TiJ KOJOCHH-
KOBY peINIiTKy, NPOXOJHTh IIap PpO3IEYEHOTO
KOKCY (KHUCHEBY 30HY), J€ KHCEHb CIIpHIE
BUTOPAHHIO BYIJIELIO 3 YTBOPEHHSIM BYTJICKHCIIOTO
ra3dy, sIKMil y BiJHOBJIIOBAJIbHINA 30HI 3a BIICYT-
HOCTI KHCHIO BCTYIIA€ B PEAKII0 3 YTBOPEHHSM
OKCHIY Byrneww. Bucokoremmneparyphi rasu mo-
CTYTIAIOTh YAaCTKOBO Ha BUXI[ i3 IIapy, a YaCTKOBO
MiHIMAIOTBCSL BrOpY LIAXTOIO, IO CIIPHSE MipOi-
3y HajiBa 3 BUAUICHHSM JETKUX peuoBrH. Crairo-
BaHHS BOJIOTOTO IallMBa AOCATA€THCS ITHMOOKUM
TIepeMilTyBaHHsAM Ta3iB Ha BUXOJI 3 MIapy NaJnBa,
IO TOPUTH, 3 KUCHEM BTOPHHHOIO MOBIiTps. Pi-
BHOMIPHICTh IU(Y3IHHUX MPOLECIB MO BCHOMY
nepepizy (I3epkanxy ropiHHs) Ha BXOZi JO BHCOKO-
TEeMIIepaTypHOi (QyTepoBaHOiI KaMepH 3TrOpsHHS
OTPUMYETHCS 3aBISKU NPOQIIBPHAM HacaakaMm pi-
BHOMIpHOI BUTpaTH Ha COIUIAX BTOPUHHOIO IOBi-
Tpsa. Ilpomyktn rasudikamii KOKCOBOi 30HH 1
MPOAYKTH MipOJIi3y NajlMBa B KaMepi MajauBHIN BU-
XOIATh B KaMepy 3TOPSHHS Kpi3b TPOPI3U MiX
npodiTbHIMH HacagKkaM{ Ha COIIaX BTOPHHHOTO
MOBITPA, 32 KyTHUKaMH SIKHX CTBOPIOETHCS 30HA
BiZJpMBaHHS [TIOTOKY — BUXPOBA 30HA 3 IOHIKEHUM
TAHCKOM. Ha rpaHmii 11i€i 30HH CTBOPIOIOTHCS
ONTHMANbHI TEMIIEpaTypHi Ta KOHIEHTpaIliiHi
YMOBH MiANAIIOBaHHS TOPIOYMX Ta3iB IEPBHHHOL
CYMIIIli Ta CBI)KOTO BTOPUHHOTO TOBITPs Ta ii ropi-
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HHSI TIPH HU3BKUX HAJUTMIIKaX MOBITps. Take JBO-
CTaiiiiHe CHaMOBaHHs, 3aCHOBaHE HA HOBUX TEXHi-
yHUX pimeHHsx [9], 3abesmeuye edeKTHBHE
CHaJIIOBaHHSI BOJIOTOTO IajMBa 3 E€KOJOT1YHHUMHU
MOKAa3HUKaMH Ha PiBHI Cy4YacHHMX HOPMaTHBHHUX
BUMOT, W0 MiATBEPAXXEHO IOCIITHULIBKUMH BH-
MpoOyBaHHSAMH KOTJIA.

Jnst criairoBaHHS BOJOTOTO 30JIBHOTO TMalUBa
3aCTOCOBYIOTH aBTOPCHKI TOMKOBI MPHUCTPOi OiiIbII
CKIIaTHOI KOHCTPYKINii, SAKI MICTATh MEXaHiuHI
3aco0M JIJIsl NIypyBaHHS MIapy MaJlMBa, 10 TOPHUTh.
3 HaBeJIEHOTO BHIIIE, CIIATIOBAHHSI HU3bKOCOPTHOT'O
NajuBa 3 BUCOKMM BMICTOM BOJIOTH 1 30JIM MOXHa
MOCSATTH TIPU TPAIUIIMHUX CXEeMax opraHizamii
npotiecy i3 3abe3neueHHsM TOpiHHS CyMilli ra3iB 3
MOBITPSM NPH HEBHCOKMX BEJIMYMHAX HOTO HAIJIH-
IIKy Ta MEXaHiYHOl Iii Ha BHUTOpPaHHSI KOKCOBOTO
3aJIMIIKY 3 METOIO 3HIKEHHS BIUIUBY BMICTY 30JIH
i Bosoru. Taka cxema peasli3oBaHa B KOHCTPYKIIi
MEXaHIYHOTO TOIKOBOTO IPHUCTPOIO, IO MICTUTH
BEPTUKAJLHY MMAJUBHY MIAXTY i3 3aTHCKHOIO PETIli-
TKOIO, IITOBXau sl TIEPEMILLICHHS IIapy MaluBa,
JONANIIOBANbHY KOJOCHUKOBY DEIIITKY 3 TIpH-
CTPOSIMU JIJIsl LIYPYBaHHS KOKCOBOTO IHapy, IO

TOpUTh, BHUXPOBY TOIKOBY KaMmepy, MOBITpsHI
TPaKTH TEPBUHHOTO 1 BTOPHUHHOTO MOBITPA
(puc. 5).

Puc. 5. MexanizoBaHuii KOTE IJIs CIIAIFOBAHHS

HU3bKOCOPTHOTO TBEPJIOTO MAIKBa:
1 — mraxra majauBHA, 2 — KOJOCHHMKOBA PELIITKa, 3 — KaMepa
3TOPsIHHSA, 4 — IUTYH)KEp, 5 — CEKTOPHMIA IITOBXA,

6 — DyTTHOBHH KaHaJ EPBUHHOTO MOBITPS, 7 — IyTTHOBHIA Ka-
HaJI BTOPUHHOTO MOBITPS

VYV maxTi IpoTIKarOTh MPOIECH CYLIIHHS CHPO-
rO MajuBa, TEPMOJi3y 3 BUXOJOM JETKUX PEYOBUH
Kpi3b MpOpi3W B 3aTHCKHIA PELIiTHi B TOIKOBY
KaMmepy, MiANATIOBaHHS Ta TOPIHHSA B HIDKHINA da-
ctuHi. Ha mouaTky momairoBagbHOI PEIIiTKH Bif-
OyBaeThCsl IHTEHCHBHE TOPIHHS KOKCOBUX YaCTH-
HOK 3 BHXOJIOM BHCOKOTEMIIEPATypHHUX MPOILYKTiB
B TONIKOBY KaMepy, siki 3a0e3neuyoTh HaJiiiHe 3a-

HMaHHS Ta BUTOPSHHS JICTKUX DPEYOBUH IEpeMi-
[IaHUX B CTPYMHHAX BTOPUHHOTO OBITPSI.

[Ipu nmepemirienHi mapy, 0 TOPHUTH, MiJ TI€H0
HITOBXa4a MO JIOBXKHHI PEIIiTKH KOKCOBHH 3alu-
HIOK BHUTOpS€ B 30HI MEXaHIYHOTO IIypyBaHHS
1apy, iIHTEHCUBHICTP SIKOTO 3aJIEKUTH BiJl BETHYH -
HH 30JIbHOCTI, @ BOTHUILIEBI 3aJIMIIKH BUIAJISIOTH B
3ononpuiiMad. st miATpUMaHHS HU3BKOTO Koedi-
[i€HTa HAIJIUILIKY MOBITPS B TOMKOBOMY IIPOCTOPI
Ta TIOBHOTH TOPIHHS IYTTHOBE TOBITPS TIEpEpO3-
MONIISIETECSL  Oe3MocepeIHhO B IIaxXTy, MO30HHO
MiA KOJOCHUKOBY JOMAIOBANbHY PELITKY, B
COIUTa BTOPMHHOT'O IYTTS BHU3Y 1 3BEpXy 3aTHCK-
HOI PEUIiTKH Ta comuia BUXpoBoi kamepu. CTpymu-
HaMH{ TIEPBHHHOTO 1 BTOPHHHOTO TIOBITPs 3a0e3re-
Yy€eThCS aepoJWHAMIiKa Ta30MOBITPSIHUX MOTOKIB Y
TOTIKOBIf Kamepi, MpH SKiii HAWOLIBII MOBHO BiJl-
OyBaeThCsl TIEpEMIllyBaHHsS, IiIMATIOBAHHSI Ta
BUTOPSIHHSI TIPOJYKTIB razudikamii Ta HEMOBHOIO
TOpiHHA, a TaKoX JApiOHWX YaCTHHOK IIaJINBa,
BUHECEHHUX 3 Iapy, 3a JIOBXHHU AONAIIOBAIBHOI
PELIITKY HE MEHIIE TTMOMHU BUXPOBOT KAMEPH.

[lpn npomy mij 4ac crnamdioBaHHS MaJWBa 3a
HaBEJIEHOI CXEMH TMPOTIKAIOTh TaKi IMPOIECHU:
3aCMOKTYBAaHHS Ha CTPYMEHI MOBITPA 3 HIDKHIX
colleJl BHUCOKOTEMIIEpaTypHHX Tra3iB 3 JAOMajio-
BaJIbHOI PEIIiTKU i CyMilli MPOAYKTiB razuikarii
3 MIaXTH 3 MOBITPSM BiJl BEPXHIX COIEI; BUTOPSH-
HSl HA CTPYMEHSIX MPOAYKTIB rasudikanii; yaapsH-
HS CTPYMEHIB Ta3iB B CKJICMIHHSA 3 YTBOPEHHSIM
3BOPOTHOr'O OITYyCKHOI'O IOTOKY B3[OBX 3aTHCKHOI
PEUIITKH; T[oJladya CBDXKOTO TOBITPS BEPXHIMH
COIUTAaMH Ui CTBOPEHHsI TOPIOYOi CyMimni 3
npomykrtamu rasudikartii. Takuit TpucTamiiHMIA
croci6 opraHizamii criaTiOBaHHS, SKUH 0a3yeThcs
Ha HOBHX TexHIYHMX pimeHHsx [10], 3a0be3neuye
CHAJIIOBaHHS BOJIOTOTO  30JbHOTO MaiuBa 3
€KOHOMIYHMMH 1 €KOJIOT1YHMMH TOKa3HUKaMH Ha
piBHI cyyacHMX HOpMaTHBHHX Bumor [11, 12], mo
MiATBEPKEHO JOCIITHUIIBKIME BUTIPOOYBaHHIMHU
MEXaHi30BaHOTO KOTJA.

BucnoBku. EdexTiBHe BUKOpUCTAHHS BiTYH-
3HSHOTO JICHIEBOTO HU3BKOCOPTHOTO TBEPIOTO
najgBa B TEIUIOTEHEpAaTopax  KOMYHaJIbHOI
SHEPTeTUKH 3HIDKYE 3arajbHy BapTiCTh BUPOOIICH-
HS TEIUIOBOi €Heprii 3a YMOBH palioHaJbHOTO 3a-
CTOCYBaHHsI TOIIKOBOTO oOJiaHaHHs. BpaxoByioun
YCKIIQAHCHHS TEXHOJIOTI1 CITafOBaHHSI, a BiIOBi -
HO 301MBLICHHS BapTOCTi, 31 3HIKEHHSM SKOCTI
najuBa, BUKOHaHE OOIPYHTYBaHHs IO BUOOpY pa-
[[IOHAJIbHOI CXEMU OpraHi3alii mpouecy i Haiu-
Ba 3 PI3HUM BMICTOM BOJIOTH 30JIU J]a€ MOXKJIUBICTh
mifidpaTH TOMKOBI MPUCTPOI 3a CKIIAJHICTIO KOH-
CTPYKIii TPUAHATHI I CTIAFOBaHHS ITajiBa Bif-
HOBIHOT SIKOCTI 13 3a0€3MEeUeHHAM EKOHOMIYHUX 1
€KOJIOT1YHMX HOPMATHBHUX MOKA3HHUKIB.
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CXunraHue HU3KOCOPTHOIrO TBEpPAOro TONSIMBa B TensioreHepaTopax cCUCTem
aBTOHOMHOIO U AeLeHTPanu3yrLero TensiocHatxeHus

M. M. CeHuyk'

'K.T.H., 1011, KHeBCKuii HAMOHANBHBIH YHUBEPCHTET CTPOUTENLCTBA U APXUTEKTYPHI, T. Kues, Ykpaunna, smp 21@ukr.net

Annomayus. O60cHO8aHA YEACCOOOPAZHOCTb UCTIONB30BAHUSL 8 MENLO2EHEPAMOPAX KOMMYHAILHOU IHEP2eMUKU MEEPO020
MONIUBA PAZIUYHO20 KAYECMEA: OM KAYeCMBEHHO20 MAL030IbHO20 K HU3KOCOPMHOMY, KOMOPOe XAPAKmepusyemcs 6blco-
KOU BIANCHOCTBIO U 30IbHOCMbIO. [IPOAHATUSUPOBAHO HE2AMUBHOE GIUAHUE COOEPIHCUMO20 GNAU U 307bl 6 MONIUBE HA UH-
MEHCUBHOCMb NPOYECCA CHCULAHUSL, PACCMOMPEHbL NYMU €20 CHUJICeHUsL Olla200apsi OP2aHU3ayUU npoyecca 20penus 3a6an-
JACMUPOBAHHBIX 24306 NPU HUKUX UZOLIMKAX 6030YXA U NPUMEHEHUU MEXAHUYECKUX CPeOCME RO PA3PYULCHUIO 30AbHOU 000 -
JIOUKU YaACmuY 8 30He 8bl2opanus Kokca monuued. Ommeueno, uno 3KOHOMUYHOCHb UCHONb306AHUS MONAUBA PAZHO20 KAYe-
CMea 6 3HAUUMENbHOU CIMeNneHy 3A8UCUM O 8bl00PA KOHCMPYKMUGHOU CXeMbl MONOYHO20 YCMPOUCmea, Komopas obecne-
yugaem op2anHu3ayuUI0 npoyecca 20penust Hauboiee npuemiemylo 0is cacuzaemo2o monaued. Ilpusedenvl KoHCmpyKmueHoie
CXeMbl MONOYHBIX YCMPOUCME OISl CHCULAHUSL HUSKOCOPIMHO20 MONIUEA KAK C 8bICOKUM COOEPHCAHUCM BIAU U HUZKOU 301b-
HOCMbIO MAK U BbICOKUM coOepicanuem eiaeu u 30avl. Onucana KOHCMPYKYUs KOMAA ¢ PYHHOU UL NOTYMEXAHUYECKOL
MONKOU, 6 KOMOpou 61azodaps 21yboKOMY NePEeMeUUSAHUIO 24308 NUPOIUHO20 NPOYECCd 6 MONIUBHOU WAXME C KUCIOPO -
00M 8MOPUUHO20 6030YXA OOCMULAEMICS CHCULAHUE GNANCHO20 MONIUBA C HUSKUMU KOdpuyuenmamu u30bimra 6030yxd.
Ocywecmenén ananu3s Cocu2anust 301bH020 GANCHO20 MONIUBA 8 ONUCAHHOU KOHCMPYKYUU MEXAHUYECKOU MONKU, KOMOPasL
COOepaHCUm MONIUSHYIO WAXNTY, KOJOCHUKOBYIO PEUEMKY, MexaHudeckue cpedcmea Oiis NepemMetyenuss U uypoeanus 20psi-
we20 Cnost MONAUBA U CUCIEMY 8030YULHO20 MPAKMA NEPEUYHO20 U BMOPULHO20 8030VXd.

Knrouegvle cnosa: nuskocopmmoe meépooe MONIUSO, MeENIO2eHepamop, KOMEN MONKA pPYUHAS,
NONYMEXaHU4ecKds U MexaHuyecKkas, KOHCMPYKMUBHAs cxema MOono4yHo20 YCmpoucmea, moniueHas
waxma, KOIOCHUKOBAs peuémia
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Combustion of Low Grade Solid-Fuel of Autonomous and Decentralized Heat
Supply System in a Heat Generator

M. P. Senchuk’
'PhD, associate professor. Kyiv National University of Construction and Architecture, Kyiv, Ukraine, smp_21@ukr.net

Introduction. The expediency of using a municipal energy of solid fuel of different quality in heat generators: from high-
grade low-ash to low-grade, which is characterized by high humidity and ash content is explained. The negative influence of
moisture content and ash content on fuel on the intensity of the process of its combustion is analyzed, ways of reducing it are
considered due to the organization of the process of getting lost gas at low air surpluses and the use of mechanical means
during destruction of the asocial shell of particles in the burning zone of fuel coke. It is noted that the economy of using a
fuel of different quality depends to a large extent on a choice of the constructive scheme of the furnace, which provides the
most suitable organization of combustion process for combusted fuel. The constructive schemes of furnaces for combustion of
low grade fuel with high moisture and low ash content and high moisture and ash content are presented. The construction of
a heating boiler with a manual or semi-mechanical furnace is described, in which, due to the deep mixing of gases of the
pyrolysis process in a fuel stack with oxygen secondary air, the combustion of moisture fuel with normative ecological
parameters is achieved. An analysis of the combustion of ash and moisture fuel in the described construction of a mechanical
furnace, which comprises a fuel stack, a grating, mechanical means for moving and scratching the burning fuel layer, and a
system of air tract of primary and secondary air is done. Taking into account the complication of combustion technology and
consequently increasing the cost, with a decrease in the quality of fuel, the rationale for choosing a rational scheme for
organizing the process for fuel with different moisture content of the ash makes it possible to select the furnace devices
according to the complexity of the design suitable for combustion of fuel of the appropriate quality with the provision of
economic and environmental normative indicators.

Keywords: low grade solid-fuel, heat generator, heating boiler, manual furnace, semi-mechanical and
mechanical, constructive scheme of the furnace, fuel stack, grate.
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