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Abstract. In modern conditions of constant growth in prices for fuel and energy resources,
the problem of increasing the energy and resource efficiency of technological processes of
industrial enterprises has acquired particular relevance. It is especially acute for energy-
intensive industries, which include high-temperature processing of mining and chemical
raw materials. To reduce the energy intensity of complex chemical-technological processes,
it is proposed to use the possibilities of computer simulation, for example, to optimize the
operating regimes of existing equipment. The article has considered the scientific and practical
problem of optimizing the charge heating regimes in various zones of the roasting conveyor
machine used to produce phosphorite pellets from apatite-nepheline ore waste stored in
dumps of mining and processing plants. The specifics of the optimization task (nonlinearity of
the objective function, large dimension of the search space, high computational complexity)
are significant limitations for the use of traditional deterministic search methods. It led to the
choice of population algorithms, which are based on modeling the collective behavior and are
distinguished by the possibility of simultaneous processing of several options. The cuckoo
search algorithm, which is distinguished by a small number of “free” parameters that affect
the convergence, was used to solve the stated optimization task. To select the optimal values
of these parameters, it was proposed to use the idea of coevolution, which consists in the
parallel launch of several versions of the selected algorithm with different “settings” for each
subpopulation. The management of the chemical-technological system for the processing
of apatite-nepheline ore waste, taking into account the basis of the results obtained, will
minimize the amount of return and ensure an energy-saving operating regime of the roasting
conveyor machine.
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AHHomayus. B coBpeMeHHbIX YCIOBUAX NOCTOAHHOI0 POCTa LieH Ha TOM/IMBHO-3HepreTUYecKue
pecypcbl 0cobyto aKkTyanbHOCTb Nprobpena npobeMa NoBbILLEHWs 3Hepropecypco3dpdeKTUBHOCTH
TEXHOJIOrMYEeCKMX NPOLLECCOB MPOMbILLIEHHOro NpeanpuATMit. Ocob6eHHO OCTPO OHa CTOUT
neped 3HeProeMKMMU MPON3BOACTBAMM, K KOTOPbIM OTHOCUTCA BbICOKOTEMMepaTypHas
06paboTKa FOPHO-XUMUYECKOT0 ChipbA. [ CHUMEHNA SHEPrOEMKOCTM CIIOMHBLIX XUMUKO-
TEXHOMOrMYeCKMX NPOLLeCCOB NpeAnaraeTcA BOCMO/b30BaTbCA BO3MOMHOCTAMM KOMMbIOTEPHOMO
MOLeNMPOBaHUA, HanpuMep, 4718 ONTUMU3aLLUM PEHUMOB QYHKLIMOHUPOBAHUA CYLLECTBYIOLLErO
obopynoBaHuA. B KavecTBe npuMepa bbila paccMOTpeHa Hay4yHo-NpaKkTMYecKas 3ajava
OMNTUMM3ALLIMKN PEKUMOB HarpeBa LWMXThl B Pas/ivyHbIX 30HaX 06}KMUr0BOM KOHBeepHOM MaLLMHbI,
Mcrnonb3yemoit 4ns Npou3BoACcTBa $0oCcHOPUTOBLIX OKATLILLIEHN U3 OTXOLO0B anaTUT-HedeIMHOBbIX
pyd, XpaHALLMXCA B 0TBasIax rOpHO-060raTuTeNbHbIX KoM6KHaTOB. CreunduKa nocTasaeHHoM
ONTUMMU3aLMOHHOM 3a4a4M (HeNIMHEMHOCTL LieSieBoi GYHKLMK, 60SIbLUAA pa3MepHOCTb NMOMCKOBOI0
MPOCTPAHCTBA, BbICOKAA BbIMUCIMTENbHAA C/TIOMHOCTL) CYLLLECTBEHHO OrpaHuyMiIa BO3MOMHOCTY
NpUMeHeHMA TPaAMLMOHHbLIX METO40B AeTEPMUHUPOBAHHOIO Nomncka. 3To obycnasnmeaeT
BbI6OP MOMYNALMOHHBIX aNrOPUTMOB, KOTOPble OCHOBaHbI Ha 6MONMHCMIMPUPOBAHHOM Noaxoae
K MOeSIMPOBaHMIO KOSIJIEKTUBHOO NOBEAEHNA U OTIMYAIOTCA BO3MOMHOCTbIO 0JHOBPEMEHHOM
06paboTKM HECKONbKUX BapuaHToB. [nA pelueHna nocTasieHHoN ONTUMMU3aLMOHHON 3a0a4u
MCMoMb30BasiCA aNropUTM KYKYLUKMHOMO MOUCKa, OT/IMYaloLWLMACA He6ObLLIMM YMCTIOM
«CBOBOAHBIX» NapamMeTpoB, BAUAIOLLMX HA ero CXOAUMOCTb. [1nA Bbi6opa oNTUMabHbIX 3HaYeHU
3TUX NapaMeTpoB NpeaJsioKeHo BOCMO/b30BaThbCA UOEEN KOIBOJIIOLNUM, 3aKIoYaloLLencs
B MapasnsiefslbHOM 3anycKe HeCKOJIbKUX Bepcuil BbiIbpaHHOro anropuTMa C pasinyHbiMU
«HACTpoMKaMu» ON1A Kark4oW noanonynAuMn. YnpasneHne XMMUKO-TEXHOOMMYECKOM CUCTEMON
rnepepaboTKM OTXOA0B anaTUT-HepeMHOBbIX PYA C y4ETOM MOJTyYeHHbIX Pe3y/bTaToB No3BouT
MUHMMKU3UPOBATb KOJIMYECTBO BO3BpaTa U 06ecrneynTb sHepropecypcocteperaiolimin pemm
GYHKUMOHNPOBAHNA 06XKUFOBOM KOHBENEePHOM MaLLMHBI.
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Introduction

nrecent years, energy and resource saving has
been one of the key directions of the national
scientific and technical policy of the Russian
Federation. It is believed that the rational use of
fuel and energy resources and the introduction

of energy-saving technologies should create
additional opportunities for sustainable industrial
development on the one hand and on the other
hand to reduce the technogenic burden on the
environment [1].

The most acute tasks of creating and
successfully implementing efficient energy-
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