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Heny pabomvr — ananu3 >(PGEKTUBHOCTH KOTEIHHOW YCTAHOBKH C
KOMOWHUPOBAaHHOW TETUIOYTIJIM3AIMOHHOW CHCTEMOM I MOJOTPEBa BOJIBI U
TyThEBOTO BO3MlyXa MPU PA3TUYHBIX PEKUMax pabOThl KOTJIa Ha OCHOBE
KOMIUIEKCHOTO MOJXO0Ja, COYETAIOUIEr0 METO/Abl 3KCEPreTUYECKOro aHaau3a C
METOJIaMU TEOPUHU JTUHEUHBIX CUCTEM.

Peszynvmamot padomwvi. B COOTBETCTBUM C OCHOBHBIMHM MPUHIIMIIAMHU
Metona RP-mpencraBieHuss TepMOIWHAMHYECKUX OallaHCOB B MaTPUYHOM
dbopme uccieayemas yCTaHOBKa IpEACTaBiIeHa B BUJIE CTPYKTYPHOU CXEMBbI, B
KOTOPOM UIAECHTU(PUIIMPOBAHBI BCE TEPMOAMHAMUUECKHE TOTOKH MEXIY
OT/ACJIIBHBIMU  JUCKPETHBIMH  DBJIEMEHTaMH  MPOCTOM  CTPYKTyphl. Bce
TepMOJMHAMHUYECKHE OallaHChl U TEPMOJAMHAMUYECKUE MTOTOKU PACCMOTPEHBI B
CUCTEME HWCTOYHUK—TPOAYKT. YCTAHOBJIEHbl THUIbBI TEPMOAUHAMUYECKUX
MOTOKOB: TOTOKHU, KOTOpBIE CIyKaT MCTOYHUKAMH ISl JII0OOTO dJIeMEeHTa
YCTAHOBKHM, U TOTOKH, T€HEPUPYEMbIE B 3JeMeHTaX. [IoCTpoeHbl MaTpHIlbl, C
MOMOIIIBIO KOTOPBIX MPHU PA3TUYHBIX PEKUMaX padOThl KOTJIAa PACCUUTAHBI
BEKTOPBI-CTOJIONBI  TIOTEPh  DKCEPreTHMYECKOW MOIIHOCTA B Pa3IUYHBIX
AJIEMEHTaX YCTAHOBKU W ONPEAEIICH OTHOCUTENIbHBIM BKJIAJ KaXXIO0r0 JIEMEHTA
B CYMMapHYI HEOoOpaTHUMOCTh MPOLIECCOB B ycTaHOBKe. [IpoaHanmu3mupoBaHBbI
YCJIOBHUSI, TPU KOTOPhIX paboTa YCTAHOBKM MPOUCXOAUT B ONTUMAJIbLHOM
pexuMe.

Buoieoowt

1. TlokazaHa BO3MOXXHOCTb TPUMEHEHHUS  KOMIUIEKCHOTO  MOJX0j]a,
OCHOBAaHHOT'O Ha HCIOJb30BAaHUU METOJOB JKCEPreTUYECKOro aHallu3a
COBMECTHO C METOJaMH TEOPUU JIMHEHHBIX CHUCTEM, ISl OLECHKU
3¢ (HEKTUBHOCTH YCTAHOBKH, BKIIIOUAIOIICH KOTEJ M KOMOWHUPOBAHHYIO
TEIUIOYTWJIM3AallMOHHYI0 CUCTEMY ISl TOJ0OTpEeBa BOABI U AYThEBOTO
BO3/lyXa, P PA3IUUHBIX PEKUMaxX pabOThI KOTJIA.

2. YCTaHOBIEHBI DJEMEHThl YCTAaHOBKH, B KOTOPBIX TIPU Pa3IMYHBIX
pexumax  pabOThl  KOTJa  MPOUCXOASIT  HAMOOJbIIME  MOTEPU
AKCEPreTUYECKON MOIIHOCTH.

3. TlokazaHo, 9TO Ha OMPEICICHHBIX YIaCTKaX U3MEHEHHS MOITHOCTH KOTJIA
MOTEPU IKCEPreTUUYECKOM MOIIMHOCTH JJIi HEKOTOPBIX DJIEMEHTOB
YCTAaHOBKHM HAYMHAIOT PE3KO BO3PACTaTh.

4. YCTaHOBIJIEHO, YTO ONTHMaJIbHas pabOTa YCTAHOBKH HPOUCXOJIUT MpHU
MOIIIHOCTH  KOTJHa, cocrasisromen  50-60% ero  ycraHOBIEHHOM
MOIITHOCTH.
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Purpose - analysis of the efficiency of the boiler plant with a combined
heat recovery system for heating water and blast air under various operating
conditions of the boiler based on a complex approach based on a combination of
exergy analysis methods and methods of the theory of linear systems.

The results. In accordance with the basic principles of the RP-
representation of thermodynamic balances in the matrix form, the system under
investigation is presented in the form of a structural scheme in which all
thermodynamic flows between individual discrete elements of a simple structure
are identified. All thermodynamic balances and thermodynamic flows are
considered in the source-product system. The types of thermodynamic flows are
established: the flows that serve as sources for any element of the installation,
and the flows generated in the elements. Matrices have been constructed with
the help of which, for different operating conditions of the boiler, the column-
columns of losses of exergy power in different elements have been calculated
and the relative contribution of each element to the total irreversibility of the
processes in the installation is determined. The conditions under which the
installation works in the optimal mode are analyzed.

Conclusions

1. The possibility of applying a comprehensive approach based on the use of
exergy analysis methods in conjunction with methods of the theory of
linear systems is shown to assess the efficiency of an installation
including a boiler and a combined heat recovery system for heating water
and blown air for various operating conditions of the boiler.

2. Installed elements of the installation, in which, under various operating
conditions of the boiler, the greatest losses of exergic power occur.

3. It is shown that in certain parts of the boiler power change, the loss of
exergy power for some elements of the installation is beginning to
increase sharply.

4. It has been established that the optimum operation of the installation takes
place at a boiler capacity of 50-60% of its installed capacity.



