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LMKJIa, OJHAKO ajbTepHaTuBOW OunHapHoW III'Y sBisitoTCS TazomapoBble
ycranoBku (I'TIY) c BmpeickoMm mapa (KOHTakTHBIE Ta30TypOWHHEBIC
ycranoBku win [II'Y cmemenns).

I'maBHOW mpoOmemoit mpu pabore I[TIY sBiseTcs MaKCHMalbHOE
UCTIONI30BAaHKE TEIUIOTH NMPOAYKTOB CTOpPAHMS C OONBIIMM COJECpPIKaHHEM
BOJISHOTO Tapa. AHaIW3 CYIIECTBYIOUIMX HAy4YHBIX paboT MO 3TOMy
BOIIPOCY TOBOPHT O €ro ciiaboii mpopadoTke.

Hamu npensoxxeHsl U UCCIIEI0BaHbI CXEMBI HCIIOJIb30BaHUS TEIUIOTHI U
KOHJCHCAaTa TMPOAYKTOB CrOpaHMs JUIS JOIOJHHUTEIBHOH BHIPAaOOTKU
JNEKTPO’HEPTUH B TAPOBOJASHOM M OpraHMYecKOM LuKjIe PeHkuHa,
MO3BOJIIONINE TTOBBICUTH dnekTpuueckuit KI1J[ ycranoBku 10 60% u BhIle,
a TpUMEHEHHE KOTeHepaluM M TpUIeHEepalHuu MO3BOJSET IOJIYyYUTh
K03()(pMIMEHT MCIOIh30BaHMS TEIUIOTH TOIUIMBA IPH pacdeTe MO BBICIICH
TerioTe cropaHus 95% 3a cueT WCHOIb30BaHMS TEIUIOTHl KOHACHCAIMH
BOJITHOTO TTapa 13 IPOJIYKTOB CTOPAHUSL.

Pabora I'TIY ¢ OoxpmiM BOPBICKOM MEPErpeToro mapa B Kamepy
CropaHusl IO3BOJIICT CYIIECTBEHHO CHHM3HTh Kod(ddummeHT u30bITKa
Bo3myxa (mo 1.05) m 3a cUeT 3TOro 3HAYMTENHHO COKPAaTHTh 3aTPaTHI
MOILIHOCTH Ha TPUBOJI KOMIIPECCOpa, TP ATOM CHIDKAeTcs aanabaTriyeckas
TemmepaTypa CropaHus, 4YTO BeAeT K CYIIECTBEHHOMY YMEHBIICHHIO
paBHoBecHO# koHueHTparuu NO,.

ABTOpamu pa3zpaboTaHa OpUTrHHalbHAs MaTemaruueckas mozens [TIY
¢ 3¢ (GeKTUBHBIM UCIOIb30BaHHEM TEIUIOTHI IIPOJLYKTOB CrOPaHHUsI B KOTJIE-
yTHIH3aTOpe JUIs MOJTyYEeHUS JIOTIOJTHUTEIIFHOM BBIpAabOTKH
IEKTPOIHEPTHMH W OTIyCKa Teula I TeIIO0 W  XJIaJ0CHAOKEHHMS.
UncnieHHbIE MCCIIE0OBAHMUS Ha MOJISIH MTOKA3aJI1, YTO 33 CUET BIPBICKA Mapa
B KaMepy CropaHusi ra3oBodl TypOmHBI 3nekrpuueckuii KIIJ] ycTaHoBKH
MOKeT OBITh TOBBIIICH 10 50—60%, a BEIOPOCHI OKCHUIIOB a30Ta CHI)KEHBI 10
10-15 ppm.
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The critical situation in the energy sector of Russia, caused by the high
level of depreciation of fixed assets, makes it necessary to search for new,
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non-traditional technological solutions, which can significantly improve
energy efficiency, reliability and environmental safety of power plants.

One of the main directions of effective development and technical re-
equipment of the Russian power system is the wide use of highly
economical combined-cycle (CCGT) and gas-turbine units (GTU).
Currently, CCGT of the binary cycle are widely used, however, gas-steam
unit (GSU) with steam injection (contact gas turbine unit or CCGT mixing)
are an alternative to the binary CCGT.

The main problem in the operation of the CCGT is the maximum use
of the heat of combustion products with a high content of water steam.
Analysis of existing scientific papers on this issue suggests its weak study.

We have proposed and investigated the diagrams of using heat and
condensate of combustion products for additional power generation in the
water-steam and organic Rankine cycle (ORC), allowing to increase the
electrical efficiency of the installation to 60% and more. The use of
cogeneration and trigeneration allows to obtain the coefficient of use of the
heat of fuel (when calculating the highest calorific value) 95% through the
use of the heat of condensation of water steam from the products of
combustion.

GSU work with a large injection of superheated steam into the
combustion chamber significantly reduces the excess air ratio (up to 1.05).
Due to this, the power consumption for the compressor drive is significantly
reduced, while the adiabatic temperature of combustion decreases, which
leads to a significant decrease in the equilibrium NOy concentration.

The authors have developed an original mathematical model of the
GSU with the efficient use of the heat of combustion products in the waste-
heat boiler to obtain additional electricity generation and heat supply for
heat and cold supply. Parametric studies on the model showed that due to
steam injection into the combustion chamber of a gas turbine, the electrical
efficiency of the installation can be increased to 50-60%, and emissions of
nitrogen oxides reduced to 10-15 ppm.





