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4. JI>)kepeJsia Ta HanpssMU piHaHCYBaHHA

IligcraBa AJ1d NpoBeAeHHs PoOiT: 34 - HOroBip (3aMOBJIEHHS) 3 LIEHTPAJIbHUM OPTaHOM BMKOHABUOi BIaJi1, aKaZleMielo HayK

(ro;10BHMMU PO3NOPSIAHMKAMU OI0IKETHUX KOIITIB Ha poBeaeHHs HIIKP)

KIIKBK: 6541030



Hampsm ¢inancyBaHHS: 2.2 - IPUKJIATHI JOCIiAKEHHS i pO3po6KU

J>kepesia piHaHCYBaHHS

I>xkepedio dinancyBaHHS: 7713 - KOIITU JEP>KOIOAKETY

daxTuynnii o6csar ¢pinaHcyBaHHS 3a 3BiTHMH eTtam: 60 TUC. TPH.
5. HaykoBo-TexHi4Ha poooTa

Hasga po6oTH (YKp)

JocnimkeHHsd Tenao(isuyHuX i rigpoauMHaMiyHUX IpoLECiB y po604YOMYy NPOCTOpi KOTJa Ta BU3HAUYEHHS MOXKJIMBUX MicCllb

poaMmileHHs anbda - 30HIY

Ha3sBa po6oTHu (aHrJI)

Investigation of thermophysical and hydrodynamic processes in the workspace of boiler and determining possible locations of
alpha - probe

Pedepar (yxp)

OG6'eKT [OCIIIPKEHHS - IPOLEC 3TOpaHHsS NPUPOAHOrO IMajauBa B KOTJIAX Majoi MOTYXHOCTiI (mo 3,5 MBT). Mera poGotu -
JIOCJIIPKEHHS TeIIoQi3nYHUX i TifpoAnHaMiYHUX TNPOLECiB y POGOYOMY IIPOCTOPi KOTJa MJis BU3HAYEHHS MOMXJIMBUX Miclib
po3MmimeHHst anbda-30HAY. Mertonu mociimkeHHST 0a3ylOTbCSl HA KOMIT'IOTEPHOMY MOJEJIOBAHHI TemnogisnyHux i
rifpogvHaMivYHUX NpOIeciB B po60oyoMy IPOCTOpPi KoTia Ha npuxiaagi koriaa HUMCTY-5, 3 BU3HAYEHHSIM MOSKIIMBOTO MICIS
po3TauryBaHHS anb(a-30HAY i CTBOPEHHSIM 3a pe3yJbTaTaMi JOCJIAKEHb MPUCTPOIO KOHTPOJIIO BMICTY 3aJIMIIKOBOTO KHCHIO B
MPOJyKTaxX 3ropaHHs. HayKoBy 3HAYMMICTh POOOTH CKJIAAAIOTh JOCJIAKEHHS BUKOPUCTAHHSI METOAY BHMIDIOBAaHHS BMICTY
3aJIMIIKOBOTO KUCHIO B NPOAYKTaxX 3TOPaHHS [JIsl MOAAJBLUIOTO 3aCTOCYBAHHSI 3BOPOTHBOTO 3B'SI3KYy B CUCTEMAX PETYJIIOBAHH
CIIiBBiJHOLIEHHS ra3-TIOBiTPsI Ha 6a3i anmbda-30HAY. 3aCTOCYBaHHS 3a3HAYEHMX CIIOCOGIB OOI'PYHTOBaHE, HOBHM3HA 3aXHINEHA
3asIBKOIO HA MATEHT. 3 BUKOPUCTAHHSIM MOAM(IKOBAHOTO MaKeTy NPUKIAAHUX nporpam Phoenics BukoHaHO MoBHONIapameTpUyHe
JIOCIIiIpKeHHs pobodoro npocropy kotia HUVCTY-5. BpaxoByoun pe3yabTaTé MaTeMaTUYHOTO MOJIEJIIOBAaHHSI [IPOLIECY TOPiHHS
B TOMNIi KOTJIa (OTPMMaHi IOJIS WBUIKOCTEHN, TEMIIEPATYypPU Ta KOHLEHTpAalLill B poO60YOMY NPOCTOpi KOTJIA) Ta HAa OCHOBI
MIPaKTUYHOTO AOCBily, BUOPAHO Miclie po3TamyBaHHsI anb(a-30HIY. B OCHOBY CTBOpDEHHS CTalliOHapHOTO 30HJOBOro anbda-
inguKaTopa, NMpU3HAYEHOro MJ1s1 BUMIPIOBAaHHS HAIJIMIIKY KUCHIO B MPOJYKTAax 3rOPaHHS MOKJIAAEHO pe3ysbTaTd HAYKOBHUX i
eKCIIepMMEHTAIbHUX AOCaimKeHb. [liana3oH BUMipioBaHb mapameTpy anbda - 0,68...1,32, BinHOcHa moxubka - 3%, iHAUKallis
pe3yJIbTaTiB BUMIpPIiB - CBiTJIOZiOAHA, 3arajibHa Maca npwiaagy - < 1,2 kr. PesynpTaté po60TH MOXYTb OyTHM BMKOPHUCTaHi Ha
HiANpUeEMCTBaX TEIIOKOMyHeHepro, Minperion6yay ta JKKI' Vkpainu, ne 3amiHi Ta MmogepHisauii migssaraoTs 6inbme 6000 KOTIiB

tuny HUMCTY-5, a TaKoX IpY BUKOPUCTaHHI aHAJIONYHMX KOTJIiB iHIIMX BUPOOHUKIB.
Pedepar (aHrI)

Object of research - the process of combustion of fossil fuels in boilers of low power (up to 3.5 MW). Purpose - to study thermal
and hydrodynamic processes in the working space of the boiler to determine possible locations for alpha - probe. Our method is
based on computer modeling of thermal and hydrodynamic processes in the working space of the boiler on the example of
boiler NIISTU -5, with the definition of the possible location of alpha - probe and the creation of devices for monitoring of
residual oxygen in the flue gas. Scientific significance of the study is the use of the method of measurement of residual oxygen in
the flue gas for further applying in feedback control systems of gas-air ratio based on alpha - probe. Application of these
methods is justified; the novelty is protected by patent application. A full parametric study of workspace of boiler NIISTU -5 is
performed using a modified application of package Phoenics. Given the results of mathematical modeling of the combustion
process in the boiler furnace (obtained velocity, temperature and concentration fields in the working space of the boiler) and
based on practical experience, the location of the alpha - probe is selected. Stationary alpha indicator for measuring the excess
oxygen in the flue gas is created on the results of scientific and experimental research. Measuring range of the parameter alpha
is 0.68 ... 1.32, the relative error - 3%, an indication of measurement results - LED, the total mass of the device - <1.2 kg. The
results can be used at the enterprises Teplokommunenergo, Ministry of Regional Development and Housing of Ukraine, where
more than 6000 boilers NIISTU- 5 need to be replaced and upgraded as well as similar boilers of other manufacturers.



Ingexc YIK: 621.18.002.72, 621.182

Kopgu Temarnunux pyopuk HTI: 55.36.81
6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1

HasBa npoaykii (ykp): JocmigHui 3pa3oK 30HA0BOTO ajbda-iHguKaTopa

Haspa npoaykuii (anr.Ji): Prototype of probe alpha-indicator

OuiKkyBaHi pe3yJIbTaTH:

T'anyss 3acrocyBaHHs: [linnpremMcTBa TenynokomyHeHepro, Minperion6yny ta JKKI' Ykpainu

Onuc npogykuii (YKp): Asbda-iHauKaTOp 30HI0BUI IIPU3HAYEHUH [7151 6€3yITMHHOTO aBTOMAaTHYHOTO KOHTPOJIIO 3aJIMIIKY KMCHIO
y IVMOBUX rasax. BiH € cucTemMol0, [0 CKIaIa€ThCs i3 BUMIpIOBaJILHOTO KMCHEBOTO 30Hy Ta 6JIOKY iHAMKaLii. Biok ingukarii
OTPUMYE CUTHAJI Bifl IUPKOHIEBOTO KMCHEBOTI'O CEHCOPA, pO3TalIOBAaHOTO Y BUMIpIOBaJIbLHOMY 30H[Ii, Ta IPOAYKYE pe3yabTaT

BUMIPIOBaHHS KoeQillieHTa HaiIMIIKY KMCHIO B IPOAYKTax 3rOpaHHs Ha JiHIlLi CBIT/I0Ai0AIB.
ConiaspHO-eKOHOMIYHA cripsimoBaHicTy HTII:

Cragis 3aBepmeHnocti HTII: [JocinHuii 3pa3ok

Buposamskenus HTII: BnposamkeHo

CTpoxHu BIpOBajsKeHHS: IpyaeHsb 2013 p.

Bupo6uuk npoaykuii: ITTO HAH Vkpainu

Cno>KHBavi MPOoAyKIii: MigIpUeMCTBA TEIJIOKOMYHeHepro, MiHperion6yay Ta JKKI' Ykpainu
IlepcneKTHUBHI pUHKH: YKpaiHa

IIpaBa iHTeIeKTyas1bHOI BjacHOCTI: [T01aHO 3a51BKY Ha BUja4y OXOPOHHOTO JOKYMEHTY

®opmu Ta ymoBH nepepadi npogykuii: CriiyibHe BUPOOGHUIITBO
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8. 3BiTHa JOKyMEHTaIis

KinbKicTh CTOPiHOK B 3BiTi: 40
Moga 3BiTy: YKpaiHCbKa

KinpkicTs ¢aiimis y 3BiTi: 1
9. 3aKJII0YHI BiLOMOCTi

IlepeJiik 0ci6-BHKOHABIIiB
ba6ax B.I1.
3anopoxenp A.O.

Hasapenko O.0.



KepiBHuK opranisamii:
JoniHcbkui AHaTOJIN AHAPIOBAY
KepiBHHKHU po6OTH:

Ba6ak Bitasiit ITaBmoBu4

KepiBHuK Bigainy peectpanii HayKoBoi gisibpHOCTI
YxpIHTEI

IOpuenko T.A.



