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1. HaykoBe OOGI'PYHTYBaHHSI Ta YJOCKOHAJIEHHSI HOPMaTHUBHUX [1apAaMETPiB €HEProe(EeKTUBHUX PEKUMIB PpOOOTU

IMapoBUX KOTJIiB Inpu CIIaJII0BaHHI HU3bKOCOPTHUX T1AJINB

2. Scientific motivation and improvement normative parameter energy-save state of working steam boilers during

combustion of low-quality fuel

Pedepar:

1. O6'eKT BOCIIIKEHHS - IIPOLeCU 3a0€31eYEHHS €HEPTroe(PEKTUBHUX PEKMUMIB POOOTU KOTEJIBHUX YCTAaHOBOK
€JIEKTPUYHUX CTaHLil IIPY CIIaIIOBaHHI HU3bKOCOPTHUX MaIXB. MeTa OCIiIKeHHS ~ IoJIsIrae y po3poo1i Ta
YIOCKOHAJIEHHI HAyKOBUX METO/IB Ta TEXHIYHUX PillleHb, CIIPSIMOBAHVX Ha BU3HAYEHHS! HOPMATUBHUX 3HA4Y€HDb
napaMeTpiB eHeproeeKTUBHUX PEXXUMIB pOOOTH KOTEJIbHUX arperaris, B TOMY YMCJIi IPY CIIaJIlOBaHHI
HU3bKOCOPTHUX NanuB. HaykoBa HoBU3HA: Ofepikany NoAIbIIOro PO3BUTKY METOOU MAaTEMATUYHOTO
MO/IEJIIOBAHHS Ta QHAJI3y XapaKTePUCTUK i PEXXUMiB POOOTH KOTEJIbHUX YCTAHOBOK €JIEKTPOCTAHLi: OTPUMAHO
HOBI aHAJIITUYHi 3aJIE5KHOCTi Mi’)k OCHOBHUMU PEKMMHUMU apaMeTpamMu pobOTH KOTJIa, O TO3BOJIUIIO
ONTUMI3yBaTU PEeXUMU iX poOOTH; Briepie BU3HaY€HO HOPMATUBHI 3HAaYE€HHSI PEXXUMHUX [TapaMeTpiB po60TH
KOTEJIbHYX arperaris [Py CIaaoBaHHI HU3LKOCOPTHOTO MaIMBa UIJIAXOM PO3B'A3aHH 337a4i ONTUMi3aLii pexkuMiB

POOOTH KOTEJIbHUX YCTaHOBOK €JIEKTPOCTAaHIIiil 3a KpUTEPieM MiHIMyMYy €HEpreTUYHUX BTPAT 3 YPaxyBaHHIM



XapaKTEPUCTHUK KOTJIA i TEXHOJIOTIYHMX OOMEKEHb; Briepie OTpUMaHO YHiBepCaJlbHi 3aJI€5KHOCTI BTPAT €Heprii Bifl
OCHOBHMX PEXMMHUX [TapaMeTpPiB KOTEJbHUX YCTAHOBOK IIPU CMAaJMIOBaHHI HU3bKOCOPTHHUX MAJIUB, 1O TO3BOJIUIIO
HOPMYBAaTH PEXXUMHI TapaMeTpU KOTeJIbHUX arperaTiB 3a KpUTEpieM MakcuMasbHOi eHeproedeKTUBHOCTI; Briepiue
po3po6ieHO yHi(piKOBaHI TEXHIYHI PillleHHS i Bi[IOBiIHE HOPMATHUBHE 3a0e3eYeHHs (TEXHIUHI yMOBU) 17151
ICTOTHOTO 3MEHIIEHHS BTPAT €HEPTii B KOTEJIbHUX arperaTax €JIeKTPOCTaHLIii NJISIXOM BUKOHAHHS CTPYKTYPHO-
[IapaMeTPUYHOTO CUHTE3Y aJalITUBHUX CUCTEM aBTOMAaTUYHOT'O KEPYBAHHS KOTEJIbHUMU arperatami, ki
3a0€e31e4y0Th MiHiMaJIbHI BTPATU €HEPTii Py criajaioBaHHI HU3BKOCOPTHOTO annBa. METOU AOCiIpKEHHSI:
TeopeTuyHi MeToAM 6a3yI0ThCS HA CyYaCHUX 3aCafiaxX Teopii rifporazoinHamiky, TEpMOAMHAMIKY i TETII00OMIHY,
Teopii aBTOMaTUYHOTO KEPYBAHHS i CUCTEMHOIO aHaJIi3y Ta METOJAax IMapaMeTPUYHOI CTaHIapTU3allii;
ExcriepuMeHTasbHi JOCiIPKeHHS 6a3yI0TbCsl HA BUKOPUCTaHHI Cy4aCHUX METO/iB IIJIaHyBaHHSI €KCIIEPUMEHTY,
METO/IiB BUMIpY TiIpaBJlidyHUX Ta €JIEKTPUYHUX BEJINYMH, CTATUCTUYHOI 0OPOOKM JAHMX Ta iHKEHEPHUX METOMKAX

N0OYI0BY €MIIIPUYHUX 3aJI€5KHOCTE.

2. The object of the study is the processes of providing energy-efficient modes of operation of boiler plants of
electric stations when burning low-grade fuels. The purpose of the research is to develop and improve scientific
methods and technical solutions aimed at determining the normative values of the parameters of energy-efficient
modes of operation of boiler units, including the combustion of low-grade fuels. Scientific novelty: Further
development of the methods of mathematical modeling and analysis of the characteristics and operating modes of
boiler installations of power plants was obtained: new analytical dependencies between the main operating
parameters of the boiler were obtained, which allowed to optimize the modes of their operation; For the first time,
the normative values of the operational parameters of boiler units operation at combustion of low-grade fuel were
determined by solving the task of optimizing the operating modes of boiler installations of power plants on the
criterion of minimum energy losses taking into account the characteristics of the boiler and technological
constraints; For the first time, the universal dependence of energy losses on the main operating parameters of
boiler plants during the combustion of low-grade fuels has been obtained, which allowed to normalize the boiler-
type parameters on the criterion of maximum energy efficiency; For the first time, unified technical solutions and
corresponding normative provision (technical conditions) have been developed for a significant reduction of
energy losses in boiler units of power plants by implementing structural and parametric synthesis of adaptive
automatic control systems for boiler units that provide minimal energy losses during burning low-grade fuel.
Methods of research: Theoretical methods are based on the modern principles of the theory of hydro-gas
dynamics, thermodynamics and heat transfer, the theory of automatic control and system analysis and methods of
parametric standardization; Experimental researches are based on the use of modern methods of experiment
planning, methods of measuring hydraulic and electrical quantities, statistical processing of data and engineering
methods for constructing empirical dependencies
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