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Annomayus. B danHoll cmamve paccmampueaemcsi Ucc/1e008aHUe GAUSHUS HAYA/AbHOU memhepamypbl
npupodHO20 2a3a HA NPOYEcc 20peHUs U e20 Xapakmepucmuku, a Makxe cocmas npoodykmoe c20paHusl 8 Kom/aax
T3L. Leavto npogodumozo ucc1edo8aHus s8.19emcsi AHAAU3 U3MEeHeHUsl XapaKmepucmuk 20peHust U npodyKmos
C20paHUs Npu pasAuUYHbIX HAYAJAbHbIX MemMnepamypax npupooHo20 2a3d, HANPAsAsIeM020 8 2opeaku kom.oe TIL].
Ocobblll uHmepec k daHHOU meme uccaedo8aHull 8bI386aH meM, Ymo asmopamu npedazaemcsi UCNO/Ab308AHUE
mexHo/102uU 0XAaxc0eHus1 do6asoYHOl numameabHol 8006l € Ye1blo N08blUWEHUS 8bIpaAbOMKU 3/1eKMpo3Hepa2uUl Ha
mens08om nompeb6aeHuu, O0ONOJAHUMEAbHbIM 3PdexmomM om npuMeHeHUus: Komopol s58.5emcs hogbluleHue
memnepamypul NpupodHO20 2434, HANPABAAEMO20 8 20peKU kom108. C npuMeHeHUeM NPo2PaAMMHO20 KOMNIeKCa
«Ansys Fluent» nposedeHo komnwvlomepHoe (Yugposoe) modeauposaHue, 8 xode npogedeHus KOMOpoz2o Obliu
noJyveHsl pe3yabmamol, ceudemenbcmayoujue 0 ygequveHUU OCHOBHBbIX Xapakmepucmuk ¢akena naameHu, a
UMEHHO: ygeauveHUU MAKCUMAIbHOU memnepamypbul U niowadu naameHu, Ymo deMoHCmpupyem noaoxcumensbHoe
8/USIHUE y8eaUYeHUs] Ha4a/AbHOU memnepamypsl NpupodHO20 203a HA NPOYecc 20peHusl, d Makxie CHUNCeHUU
gvlbpocos CO2. Takum o06paszom, pe3ysbmamoel UCCAe008AHUS O0eMOHCMPUPYIOM, 4MO npumeHeHue OAHHOU
mexHo/l02uU cnocobcmeyem NOBbIWEHUI 3IHepzemuyeckoll U 3Kojozuveckol 3@dgekmusHocmu pabomel
Kome/1bHo20 060pydo8aHUs, @ MAKX*Ee onMuUMU3aAyuUU mensa108020 banaxca sHep2oycmaHosku. Ocob6oe sHUMAaHUE
yOesieHO aHAU3Y 8AUSIHUA MeMnepamypbl 2a3a 8 duanazoHe om -20°C do +60°C. YcmaHo08.1eHO, Ymo nogblueHUe
memnepamypul 2a3a UHMeHcupuyupyem npoyecc 20peHusl, yseaudusdem menjogvioeseHue U CHUxcaem
akcepeemuveckue nomepu. Hauboavwuii sgpdpekm Habsaiodaemcsa npu memnepamype +10°C, 20e docmuzaemcs
onmumasbHoe covemaHue CHUdXCeHusl 8blbpocos CO,, ygeauyeHus naowadu naameHu U pocma memnepamypbl
¢akena.  IlonyyeHHble  JaHHble  OMKpbIBAOM  HOBble  B03MOXNCHOCMU 0451  CO8EPUEHCMBOBAHUS
mon/ueonod020mosumebHbIX Npoyecco8 U nogbluleHUss MaHespeHHocmu pabomer T3I. Pesysemamebl
uccs1edosaHusi UMem npaKkmu4eckyl 3HaQYUMOCMb 045 ModepHU3QYUU Ccyujecmgyrnuje2o 060py0o8aHus U
paspabomku HO8bIX 3HeP203hPHeKmMuUBHbIX peuleHUll 8 men/103Hep2emukKe.

Katoueavle ci086a: nosviuwieHue 8blpabomku 3/1eKmposHepauu Ha mensiogom nompebaeruu, TIL, eausiHue
Haya/nbHOU memnepamypbl, 3Hepzemuyeckas 3gp@dekmusHocms, npoyecc 2opeHusi, 006a8o4HAsA nUMamenbHas
8004, pezeHepayusi men/080l IHepaul, nogvluweHue IgPhekmusHocmu 2o0peHust, yugpposoe mModeauposaHue
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INVESTIGATION OF THE EFFECT OF THE INITIAL TEMPERATURE OF THE GAS
BURNED IN THE BOILER ON THE COMBUSTION CHARACTERISTICS AND
COMPOSITION OF THE COMBUSTION PRODUCTS

Abstract. This article examines the effect of the initial temperature of natural gas on the combustion process and
its characteristics, as well as the composition of combustion products in boilers. The purpose of the study is to analyze
the changes in the characteristics of combustion and combustion products at different initial temperatures of natural
gas sent to the burners of boilers of thermal power plants. Of particular interest to this research topic is caused by the
fact that the authors propose the use of additional feedwater cooling technology in order to increase electricity
generation based on thermal consumption, the additional effect of which is to increase the temperature of natural
gas sent to the burners of boilers. Using the «Ansys Fluent» software package, computer (digital) modeling was
performed, during which results were obtained indicating an increase in the main characteristics of the flame flare,
namely, an increase in the maximum temperature and flame area, which demonstrates the positive effect of increasing
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the initial temperature of natural gas on the combustion process, as well as a reduction in CO2 emissions. Thus, the
results of the study demonstrate that the use of this technology contributes to improving the energy and
environmental efficiency of boiler equipment, as well as optimizing the thermal balance of the power plant. Special
attention is paid to the analysis of the effect of gas temperature in the range from -20°C to +60°C. It has been found
that an increase in gas temperature intensifies the combustion process, increases heat generation and reduces
exergetic losses. The greatest effect is observed at a temperature of +10°C, where an optimal combination of reducing
CO, emissions, increasing the flame area and increasing the torch temperature is achieved. The data obtained opens
up new opportunities for improving fuel preparation processes and increasing the maneuverability of the CHP plant.
The research results are of practical importance for the modernization of existing equipment and the development of
new energy-efficient solutions in the thermal power industry.

Keywords: increasing electricity generation based on thermal consumption, CHP, the effect of initial temperature,
energy efficiency, combustion process, additional feed water, heat energy regeneration, increased combustion
efficiency, digital modeling
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