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Ilenv pabomwi. ViccienoBaHue XapaKTEPUCTHUK KOMOMHHUPOBAHHBIX
temwoyTwin3anonubix  cucreM (KTC), npenHa3HadyeHHbIX JUIsi Harpesa
TEIJIOCETEBOM BOJIbI M JYTHEBOTO BO3JyXa Ta30MOTPEONAIONMMUX KOTIOB B
YCJIOBUSIX MOBBIIIEHHOT'O BJIArOCOAECPIKAHUS UX OTXOASIIUX T'a30B Xj.

Pesynomamepl. BBeneHue Biaru B TONKY KOTJIA TO3BOJSAET CHU3UTH
o0pa3oBaHME OKCHIOB a30Ta U TE€M CaMbIM YIYYIIATH SKOJOTUYECKHE
NOKa3aTelid ra3onoTpeOIsIIONMX KOTEJIbHBIX YCTaHOBOK. BBejeHue Biaru
MIPUBOJUT K IMOBBIIICHUIO BJIArOCOIECPKAHUSI OTXOMSIIMX ra30B IO CPABHEHUIO
C  TpaguUMOHHBIMH  KoTiamMu.  [IpoekTMpoBaHMEe U SKCIUTyaTalUs
TEMJIOYTUIN3ALUOHHBIX CUCTEM TaKMX SKOKOTJIOB UMEET PsiJl 0COOEHHOCTEM.

[IpensioxkeHa TEIJIOYTUIM3ALMOHHAS CHUCTEMa € KOMOMHUPOBAHHBIM
UCIIOJIb30BAaHUEM TEIUIOTHI JJIi HarpeBa OOpaTHOM TEIJIOCETeBOM BOIBI U
JTyTHEBOTO BO31yXa, B KOTOPOM HA MPOTSKEHWU BCETO OTOIUTEIBHOTO CE30HA
obecrieynBaeTCs KOHACHCAIMOHHBIA pekuM (Ojaromapss HU3KOH TeMmrepaType
Hapy>XHOTO BO3JyXa B XOJIOJHOE BpeMSl roja W CHUXEHUIO TEMIIEPATYPHI
oOpatHol ceTeBoit Bobl Hike 50°C B TEILIbIH MEPHO/] 3TOTO CE30HA).

HccnenoBanbl TEMIOBIA)KHOCTHBIE XapPAKTEPUCTUKHU JIBIMOBBIX Ta30B M
ypoBeHb npupocta KIIJ| koTma B pasmuyHBIX peXHMax €ro paboThl M IIPHU
pPa3HbIX BJIAroCOJAEPKAHUSAX OTXOMSIIMX Ta30B, a Takke OOBEM TIOJIOBOTO
MPOU3BOJICTBA YTUJIM3UPOBAHHON TETUIOTHI B 3aBUCUMOCTU OT KJIMMATHYECKHUX
ycnoBuit  skcruryatauun  KTC. IIpoBegeHo comocTaBieHHE — YKa3aHHBIX
XapaKTepUCTUK JUIsl BOJO- M BO3AYXOTperHbIX Temnoytunu3aropoB u KTC B
LEJI0OM MPHU PA3TUYHOM COOTHOIIEHHH MX IUIOLIAAEH TemiooOMeHa.

AHanu3 MOJy4YEHHBIX PE3YJIbTATOB MOKA3bIBAET, UTO NpemioxkenHas KTC
oOecrieuynBaeT cCyuiecTBeHHoe yBennueHue npupocta KIIJ kotma. 3to
yBEJIMYECHHE TeM OO0JIbIIe, YeM Bbillie BIarocojaepxkanue X;.Tak oOmuit mpupocT
KIIJI w3mensiercs B mpenenax 6,9 + 9,6% u 7,6 + 11,4% npu X; = 140 u
X1 =200 r/kr c.r. (CyXHx ra3oB) COOTBETCTBEHHO.

C yBeIIMYCHUEM BJIArOCOACPIKAHHUS OTXOAIIMX Tra3oB (X; > 160 r/kr c.r.)
pallMOHAIBHOE  COOTHOWIIEHWE  IUIOIAJE  BOAO- H©  BO3LYXOIPEHMHOTO
TEIUIOYTWJIN3aTOPOB, OTBEYAIOIIEE MAKCUMAJIbHOW T'OJIOBOM TEIJIONPOU3BOIM-
teabHocTH KTC, He3aBUCHMMO OT KIIMMAaTHYECKOM 30HBI cOCTaBIIsieT 1,2.

Buvieoo. IlpenynoxxeHHble KOMOWHHMPOBAHHBIE —TEIJIOYTHJIM3AIIMOHHbBIC
CHUCTEMBI JJIi HarpeBa OOpaTHOW TEIJIOCETEBOM BOJIBI M JIYTHEBOTO BO3ayXa
PACCMOTPEHHBIX KOTEJIBHBIX YCTAHOBOK XapaKTEPU3YIOTCS BBICOKON TEILJIOBOM
3¢ (HEKTUBHOCTHIO HA MTPOTSHKEHUH BCETO OTOMUTEIHLHOTO TIEPUO/IA.



THE EFFECTIVE OF COMBINED HEAT RECOVERY SYSTEMS AT
INCREASED MOISTURE CONTENT OF FLUE GASES BOILER
Fialko N.M., Gnedash G.A., Novakovskiy Maxim A. (speaker)
Institute of Engineering Thermophysics, NAS of Ukraine, Kiev,
st. Zhelyabova 2a, tel. 380444532858, e-mail: nmfialko@ukr.net

Purpose of the work. Investigation of the characteristics of combined heat
recovery systems (CHRS) intended for heating reverse-water of heating network
and blow-air of gas-fired boilers in conditions of increased moisture content of
their flue gases X;.

Results. The introduction of moisture into the furnace of the boiler makes
it possible to reduce the formation of nitrogen oxides and thereby improve the
ecological performance of gas-fired boiler plants. The introduction of moisture
leads to an increase in the moisture content of the flue gases compared to
conventional boilers. Design and exploitation of heat recovery systems of such
eco-boilers has a series of features.

A heat recovery system with a combined use of heat for heating the
reverse-water of heating network and blow-air is offered, which ensures a
condensation mode throughout the whole heating season (due to the low outside
air temperature during the cold season and decline the rewerse-water
temperature below 50 °C in the warm period of this season).

The thermal and humidity characteristics of flue gases and the level of
increase in the efficiency of the boiler in various modes of its operation is
investigated and with different moisture content of the flue gases, as well as the
volume annual production of the recover heat, depending climatic conditions of
working of the CHRS . Comparison of the indicated characteristics for water-
and air-heating heat recovery units and CHRS as a whole with different ratio of
their heat exchange areas is carried out.

The analysis of the obtained results indicates that the proposed CHRS
provides a significant increase in the boiler efficiency. This increase is the
greater the higher the moisture content X;. So the overall increase in efficiency
Is vary in the range of 6.9 + 9.6% and 7.6 + 11.4% at X; = 140 and X; = 200
g/kg d.g. (dry gases) respectively.

With the increase in the moisture content of the flue gases (X; > 160 g/kg
d.g.) the rational ratio of the areas of water- and air-heating heat recovery units
appropriate to the maximum annual heat output of the CHRS, regardless of the
climatic zone, is 1.2.

Conclusion. The proposed combined heat recovery systems for heating
reverse-water of heating network and blow-air of the under consideration boiler
installations are characterized by high thermal efficiency throughout the entire
heating season.



