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1. KoMIyieKCHi TeMIoyTUIli3aliliHi CUCTEMMU [1J14 KOTJIiB MaJIOi Ta CEpeAHbO]I NOTY>KHOCTI 3 MiJBULIEHUM

BOJIOTOBMiCTOM BifIXiqHUX raziB

2. Complex heat- utilization systems for low and middle power boilers with increased moisture content of waste
gases

Pedepar:

1. Incepraliito prucBsIYeHO TeII0()i3NIHOMY OOIPYHTYBAaHHIO KOMIIJIEKCHUX CUCTEM yTUJli3allii TENJIOTH BiAXinHUX
rasiB ra3oCro>XXuBajbHUX KOTJIiB KOMYHAJIbHOI TEIJIOEHEPTeTUKY IIPY MiBUILIEHNUX BOJIOTOBMICTaxX LIUX rasis.
BMKOHaHO KOMIIJIEKC JOCJiIKEHb TEMIOBOJIOTICHAX PEKMMIB i TEMIOBOI €(pEKTUBHOCTI CUCTEM YTUIIi3allii TEMI0TH,
MpU3HAYeHUX J1S NifirpiBaHHs BXifHOI KOTJIOBOI BOJIM Ta XOJOLHOI BOIU HAa XiIMBOJOOUUILIEHHS, i CUCTEM 3
HarpiBaHHSM KOTJIOBOI BOJIM Ta MOBITPS Ha rOPiHHA. HaBOOSATHCS pe3y/bTaTy AOCIIIKEHD 100 BUSHAYEHHS
e(EeKTiB BIIMBY PiBHSI BOJIOTOBMICTY BiIXiIHAX [MMOBHUX ra3iB KOTJIa HA OCHOBHI TEIJIOTEXHIUHI XapaKT€PUCTUKU
LMX TEIJIOyTUi3aliiHux cucteM. [IpencTaBieHo [aHi 3icTaBleHHs MOKa3HUKIB €(DeKTUBHOCTI Ta XapaKT€PUCTUK

TEIJIOBOJIOTICHOTO CTaHY BKa3aHUX CUCTeM. PO3IJISIal0ThCS IepEeBaru TEMJIOYTUIIi3aliliHOI TEXHOJIOTI 3



HAarpiBaHHSM KOTJIOBOI BOAM i IyTTbOBOTO MOBITPS HAZ, TEXHOJIOTIEIO AJIs1 HArPiBaHHS KOTJIOBOI BOJIY Ta BOAU HA
XiMBOJIOOYHIIIEHHSI CTOCOBHO ii TEIJI0BOi epeKTUBHOCTI. [I715 TENI0yTUIIi3aliliHOi CCTeMHU 3 MifirpiBaHHIM
KOTJIOBOi BOJM Ta IIOBIiTPs Ha FOPiHHS AOCIIIPKEHO 3aJI€5KHOCTI Bif] BOJIOTOBMICTY BilIXiTHUX OUMOBUX ra3iB KOTJIA
TaKMX y3araJbHEHUX XapaKTEePUCTHUK Liei CUCTeMY, SIK PiYHE BUPOOJIEHHS TEIJIOBOI €HEPTii, cepeIHbOPIYHNI
npupict KK]I koTj1a, onTrMasnbHe CHiBBifHOUIEHHS [IOL BOLO- i OBITpOMigirpiBaydis Towo. [I1s pi3HUX TUIIB
KOTJIiB Ta PeXXMMiB iXHbOi POOOTH BUKOHAHO [OCIiIKEHHS TeIIO(i3MYHUX aCIIeKTiB HOBOI IPOIIOHOBAHO]
KOMIIJIEKCHOI TEIJIOYTUIIi3aliiHOI CUCTEMU 3 IIONIEPEIHIM ITiZirpiBaHHAM Ta 3BOJIOKEHHSM IOBITPS HA T'OPiHHA i
HAarpiBaHHSIM XOJIOJHOI BOAM HA XiMBOJOOYMIIEHHS. HaBeeHo naHi NOPiBHAIBHOIO aHai3y OCHOBHUX
XapaKTepUCTUK BKa3aHOi CUCTEMHU Ta BiJIIOBiIHOI ccTeMU 6e3 HarpiBaHHS BOJY HA XiMBOZ0OUHUIIeHHs. PO3rsiHyTO
[IATAHHS 3aXUCTY ra30BiIBIIHUX TPAKTiB KOTEJIEHD 3 IPOIIOHOBAHUMU TEIJIOYTUII3aLiTHUMU CUCTEMAMU IIPU
IiABUILEHNX BOJIOTOBMICTaX AMMOBUX rasis. [IokazaHo, 0 IPU 3aCTOCYBaHHI JaHUX CUCTEM 3a0€3Me4Yy€eThCs
nipsumenss KBTTI kotnia: Ha 5,8 - 11,1 % 1151 cuctem 3 migirpiBaHHsAM BXiZHOI KOTJIOBOI BOJIM Ta BOIY HA
xiMBozoouunuieHHs; Ha 8,9 - 114 % nys cucteM 3 HifirpiBaHHSIM KOTJIOBOI BOJIM Ta MOBITPS Ha ropiHHS; Ha 11,3 - 17,8
% 07151 CUCTEM 3 MifirpiBaHHSIM i 3BOJIOSKEHHSIM MOBITPSI Ha TOPiHHS Ta HarpiBaHHSM BOJY HA XiMBOJOOYHUILEHHSI.
CTpOK OKYITHOCTi BUTPAT Ha BIPOBA/IKEHHS PO3PO0OJIEHNX CUCTEM B KOMYHAJIbHUX KOTEJIbHSIX 3MIHIOETHCS B MeKaxX

1,0 - 2,5 pokiB B 3aJI€>KHOCTI BiJ], TUILy 32CTOCOBYBAHOI'0 YCTAaTKyBaHHSI, PEXXMMIB 100 pOGOTH TOILO.

2. The thesis is devoted to the thermophysical justification of complex systems for heat utilization of the exhaust
gases of gas consuming boilers of municipal heat power engineering with increased moisture content of these
gases. A battery of studies of heat and moisture regimes and thermal effectiveness of heat utilization systems
designed to heating of input boiler water and cold water for chemical water treatment, as well as systems with
heating of boiler water and air for combustion were carried out. The results of studies to determine the effects of
the level of moisture content of the flue gases of the boiler on the main heat engineering characteristics of these
heat utilization systems are given. The data of comparison of efficiency indicators and characteristics of the heat
and moisture state of these systems are presented. The advantages of heat utilization technologies with heating of
boiler water and blown air over the technology for heating boiler water and water for chemical water treatment
are discussed with respect to its thermal efficiency. For heat utilization systems with heating of boiler water and
air for combustion, the dependences on the moisture content of the flue gases of the boiler for such generalized
characteristics of this system as the annual generation of heat energy, the average annual increase in the efficiency
of the boiler, the optimum ratio of the areas of water and air heaters, and other, are studied. For different types of
boilers and their operation modes, studies of the thermophysical aspects of the new proposed complex heat
utilization system with preheating and humidification of air for combustion and heating of cold water for chemical
water treatment are performed. The data of the comparative analysis of the main characteristics of this system and
the corresponding system without water heating for the chemical water treatment are given. The issues of
protection of gas removal ducts of boiler plants with the proposed heat utilization systems are considered at
increased moisture content of flue gases. It is shown that when using these systems, the coefficient of utilization
of the heat of the boiler fuel is increased: by 5.8 - 11.1% for systems with heating of the input boiler water and water
for chemical water treatment; on 8,9 - 11,4% for systems with heating of boiler water and air for combustion; by
11.3 - 17.8% for systems with heating and humidifying air for combustion and heating water for chemical water
treatment. The payback period for the cost of implementing the developed systems in municipal boiler houses
varies within 1.0 - 2.5 years, depending on the type of equipment used, its operating modes, etc.
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