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3atiyes M.O. Y 10cKOHaJNICHHS Ta30/IMHAMIKU B >KapOTPYOHUX BOJOTPIMHHUX
KOTJIax Majoi moTy»HOoCTi. — KBami(ikariiliiHa HayKkoBa mpailst Ha IpaBax PyKOIHCY.
Huceprariist Ha 3100yTTs HAYKOBOT'O CTYIEHS JOKTOpa (histocodii 3a creriagbHICTIO
144 — Tennoenepretuka. — Jlep>kaBauii yHiBepcuteT “Onecbka noiitexHika” MOH
VYkpainu, Opneca, 2021.

HaykoBo-TexHiuHa 3aja4ya, IO BUPINIYETbCS B POOOTI, CIpPsSMOBaHA Ha
301JIbIIEHHS €(PEKTUBHOCTI BUKOPUCTAHHS NAIIMBHUX PECYPCIB B TEIJIOTEHEPYIOUHX
YCTAaHOBKax  JCIEHTPANI30BaHUX CHUCTEM TEIUIONOCTaYaHHA, OCOOJUBO B
HECTAI[IOHAPHUX PEKMMAaxX 1 HUISIXOM 3aCTOCYBAHHS HOBHUX 3ac001B yIpaBIIiHHS
IpoLIECAMH TOPIHHA Ta TEIUIONEpeadl B TONKOBOMY MPOCTOPl Ta KOHBEKLIMHUX
MOBEPXHSX TEIUIOTC€HEPYIOUUX YCTAaHOBOK.

HaykxoBa HOBM3HAa OTPMMAaHMX pPe3YyJIbTATIB.

— 3aPONOHOBAHO HOBHMM KOMOIHOBaHIM MaldbHUK SIKUW J103BOJISIE YIIPABIIHHS
NOJIIMM  IIBUAKOCTI 1 TEMIIEpaTypyd MpU B3AEMOJII KOAKCIaJbHUX OCBOBOIO
OPSMOTOYHOTO 1 30BHIIIHBOTO 3aKPYyYE€HOTO CTPYMEHIB TpPHU 3MIHI TEIJIOBOTO
HABaHTA)KCHHS;

— BIIEpIlI€ BUKOHAHE MOPIBHIHHS TEIUIOHANPY>KEHOCTI NalbHUKIB, YSBUJIIO, 11O
TEIJIOHANPY>KEHICTh B 3alPOIOHOBAHOMY CIOCOO1 3pocTae TpH 30UIbIIEHHI
notyxHocti nmonaa 200 kBT 1 Oinblie, HIX B CTaHIAPTHIA MaJbHUKY, 110 MOXE
BUKJIMKATU NIEPETPIB MOBEPXOHb TOIKU;

— BUSIBJIEHE B PE3yJbTaTl aepoOJUHAMIYHUX EKCIIEPUMEHTIB, BUHUKHEHHS
MOMNEPEYHOT0 BUXPOBOIO KUIbIIS HAa BIJACTaH1 2-X JiaMeTpiB OCLOBOr0 MaTpyoOKa BiJl
HOTO0 MornepevyHoro 3pi3y;

— BUSIBJICHO, 1110 HAHOUIBII pallioHAaIbHO BUKOPUCTOBYBATH 3alPONIOHOBAHUM
croci® cradroBaHHS Ta3y 3 (hOpMyBaHHSM aepOJUHAMIYHIA CTPYKTYPH OCHOBOTO
OPSIMOTOYHOTO CTPYMEHSI ra3y 30BHIIIHIM 3aKpYyYE€HUM CTPyMEHEM B Jiama3oHi
noTyxHocTi Big 50 1o 130 kBt. OtpumManuii aiana3zoH, J€XUTh B 001acTi, KOJIH
30BHINIHA 3aKpyd€Ha CTPYMIHb TaJIbMYy€ MO BHYTPIIIHHOMY KOPJIOHI OCHOBY

CTPYMIHb ra3y (mpu MiHIMaJIbHIN MOTY>KHOCTI).



IIpakTH4YHA 3HAYUMICTH | BHIPOBA’KEHHS Pe3YJIbTATIB JOCTi/KeHHS

— 3alpOTIOHOBAaHA OpTraHi3allis CHaTOBaHHS Ta3dy B TONMKAaX KOTJIIB Majoi
MOTYXHOCTI J03BojIsie 30uTbiiuTU  cepeanbopiunuit  KKJ[ xotma wa 20% B
MOPIBHSHHI 31 CTAaHAAPTHUM BUKOHAHHSIM KOTJIA;

— pO3p00JIeHI KPECIeHHS 3alIPOITIOHOBAHOTO MalbHUKA Ta 3pO0JIEHO TOCTIAHUMA
3pa3oK MaJIbHUKA.

Pe3yabTaTu podoTH 0y, 1u BIPOBaIKeHi

— B JIISUTBHOCT1 HAYKOBO-BUPOOHNYO1 TabopaTopii “LleHTp eHeproedeKTHBHUX
texuoJoriit” OHITY;

— pe3yiabTaTh pOOOTH BUKOPUCTOBYIOTHCSI B MPOEKTHOT MISNIBHOCTI 3 MPOEKTIB
KoTeapHUX Ta cucrteM omnaieHHs B HJIP No 4/20 OHIIY “PospobGnenHs Ta
3aTBEP/KEHHST Yy  BCTAHOBJIIEHOMY  3aKOHOJIAaBCTBOM  MOPSAKY  CXEMHU
Temionocradyanas M. Oxecn’;

— pe3yNbTaTH PpOOOTH BUKOPUCTOBYIOTHCS B MPOEKTHOI JISIIHOCTI 3 MPOEKTIB
KOTEJIbHUX Ta cucTeM onayieHHs B «Ilepiioi iHxkeHepHoi komnaHii» (M. Oxeca).

Kiio4uoBi ciioBa: manbHUKM, HU3BKUW THUCK, TIOTIEPEHE 3MIIMIAHHS, Ta30Be
NaJIUBO, TEIJIOTEHEPYIOYl YCTAHOBKH.
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ABSTRACT

Zaitsev M.O.. Improvement of gas dynamics in low-capacity fire tube boilers.
-Quialifying scientific work on the rights of the manuscript.

Thesis for the degree of Doctor of Philosophy in the specialty 144 Heat power
engineering. - Odessa Polytechnic State University, Ministry of Education and
Science of Ukraine, Odessa, 2021.

The scientific and technical problem solved in the work is aimed at increasing
the efficiency of fuel resources in heat generating units of decentralized heat supply
systems, especially in non-stationary modes and new means of controlling
combustion and heat transfer processes in the furnace space and convection surfaces

of heat generating units.
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Scientific novelty of the obtained results.

- proposed a new combined burner that allows control of the velocity and
temperature fields in the interaction of coaxial axial direct current and external
swirling jets when changing the heat load;

- performed a comparison of the thermal voltage of the burners, imagined that
the thermal voltage in the proposed method increases with increasing power over
200 kW and more than in a standard burner, which can cause overheating of the
surfaces of the furnace;

- detected as a result of aerodynamic experiments, the occurrence of a
transverse vortex ring at a distance of 2 diameters of the axial pipe from its cross
section;

- it was found that the most rational to use the proposed method of gas
combustion with the formation of the aerodynamic structure of the axial direct-flow
gas jet of the external swirling jet in the power range from 50 to 130 kW. The
resulting range lies in the area where the outer swirling jet brakes along the inner
boundary of the axial gas flow (at minimum power).

Practical significance and implementation of research results:

- the modes and limits of the studied area of operation of convective surfaces
at change of thermal loadings are defined. As a result of the study of the modes and
boundaries of the area of operation of convection surfaces when changing thermal
loads, it was found that a constant change in temperature in the models indicates a
change in the thermal conductivity;

- the proposed organization of gas combustion in the furnaces of low-power
boilers allows to increase the average annual efficiency of the boiler by 20%
compared to the standard version of the boiler;

- drawings of the proposed burner are developed and a prototype of the burner
IS made.

The results of the work were implemented

- in the activities of the research and production laboratory "Energy saving
technologies" ONPU;
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- the results of the work are used in project activities on projects of boiler and
heating systems in the GDR Ne 4/20 ONPU "Development and approval in the
manner prescribed by law of the heat supply scheme of Odessa";

- the results of the work are used in project activities on projects of boiler and
heating systems in the "First engineering Design Company" (Odessa).

Key words: burners, low pressure, premixing, gas fuel, heat generating
installations.
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