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The purpose of work - to investigate the efficiency of thermal
technological complex of beet sugar production depends on the diffusion plant
settings, in particular, on the value of raw juice pumping rate.

Results. We have developed a mathematical model for the analysis of this
impact that describes all types of existing diffusion plants. Technical and
economic efficiency of these plants depends on the intensity of thermal,
hydrodynamic and chemical processes that occur during the process of
diffusion. These factors have different effects on the raw juice pumping rate.
Increasing of the raw juice pumping rate helps to reduce sugar losses in the pulp,
but the number of nonsugars in juice increase, which requires a corresponding
increase in the cost of limestone for its purification and fuel on the burning of
this limestone. In addition, the flow of steam to the evaporating plant for
evaporation additional amount of water and the fuel consumption increase.
Reducing of the pumping rate helps to reduce costs for fuel and limestone for
technological needs, but sugar losses in the pulp increase and amount of sugar
decreases. For optimization criterion we adopted the value calculated as a
change in income during the transition from the actual operation mode to the
optimum. It depends on changes in mass and prices (at present or projected) of
sugar, molasses, pulp, fuel, limestone and fuel for the burning of the limestone.

Conclusions. The presented work is computer simulation of existing
diffusion plants at the sugar beet factory in the specific mode of working and
current prices for raw materials, production and energy. It enables to calculate
the scientifically based optimal value of raw juice pumping rate, depending on
the technical and economic factors. This program can be used by specialists to
analyze and to predict the technical and economic efficiency of diffusion plant.
It also may be used to design a new types of diffusion plant and to develop
automatic control systems for it.


mailto:maslikov@ukr.net

BIIJIMB BIJIGOPY JIU®Y3IMHOI'O COKY HA
EHEPI'OE®EKTUBHICTD BYPAKOLYKPOBOI'O BUPOBHUIITBA
Muxaiisio MaciaikoB, Makcum MaciikoB, Bosiogumup boiiko
Hayionanvnuii ynisepcumem xap4o6ux mexHonoziu,

Kagedpa menjioenepeemuxy ma Xo100UlbHOI MEeXHIKU,
eyn. Bonooumupcovka 68, Kuis, 01600, Yxpaina
maslikov@ukr.net — exexmponna aopeca

Meta pobotu — [locniauTu BIUIMB BEJIUYUHH BIIOOPY COKY 3 Tu(y31iHOT
YCTaHOBKH Ha e(peKTUBHICTD TEIIOTEXHOJIOTTYHOTO KOMILJIEKCY
OypSIKOILyKpOBOTO BUPOOHUIITBA

PesyabraTn. Po3poOiena maremaTHuHa MOJENb U aHaMi3y IHOTO
BIUIMBY, fIKa OIMCY€ BCl THUIH ICHYIOUMX AU(Y31HHUX YCTaHOBOK. TeXHIKO-
E€KOHOMIYHAa €(EKTUBHICTb POOOTH KOMIUIEKCY 3aJICKUTh BiJl IHTEHCHUBHOCTI
TEIUIOBUX, TAPOJMHAMIYHMX 1 XIMIYHHMX MPOIECIB, sIKI BiAOYBAIOThCS TiJ Yac
npouecy audysii. BigOip audysiliHoro coxky Ha 1i (GakTopu BIUIUBAE IIO-
pizHoMy. [liBUIIEHHS BEJIMYMHU BIAOOPY COKY J03BOJISIE 3MEHIIUTH BTPATH
IYKPY B JKOMI, ajie¢ 30UIbIIy€ KUIbKICTh HELYKPUCTUX PEUYOBMH Yy COIli, ILIO
noTpedye BiAMOBITHOIO 301IbIIIEHHS BUJATKIB Ha MPUAOAHHS BAHAKY JJIs MOTO
OYMIIICHHS 1 MaJTMBa HA BUIAJIIOBAHHS I[HOTO BamHsAKy. Kpim Toro, BUTpaTa mapu
Ha BHIApPHY YCTAaHOBKY 30UIBIIYETHCS 4Yepe3 HEOOXITHICTh BHUIIApOBYBaHHS
JIOAATKOBOI KIJIBKOCTI BOJIM, MIABEICHOI Y AU Y31iHY YCTaHOBKY, IO IIiBUIIYE
BUTpATY TaJMBa Ha BUPOOHUIITBO. 3MEHIIICHHS BiI0OPY AU(DY31HHOTO COKY Jae
3MOTy 3MEHIIUTH BUTPATH HA MaJMBa 1 BAMHSAKY JJIS TEXHOJIOTTYHHMX TMOTPEO,
ajie BTpaTH LYKPYy B >KOMI 30UIBIIYIOTBCSA 1 KUIBKICTH BHUPOOJIEHOTO IYKPY
3MeHIIyeThCsA. JlJIs  KpuTepilo OnTuMizaiii MW TPUHHSIM  3HAYCHHS,
po3paxoBaHe SK 3MIHAa NPUOYTKY NpH MEpexoal Bi (PAKTUYHOTO PEKUMY
poboTtH 10 onTUuManbHOTO. Lle 3a1mexuTh BiJl 3MIHU KIJILKOCTI 1 1iH (B JaHUN 4yac
ab0 MPOTHO30BaHMUX) LYKPY, MATOKH, JKOMY, MajMBa, BAIMHIKY 1 MaauBa JJs
BUTIATIOBAHHS BaITHSKY.

BucnoBku. Jlana po0OoTa mnpenctaBisie pe3yibTaTH KOMII'FOTEPHOTO
MOJICTIOBAHHS ICHYIOUUX NU(]y31MHUX YCTAaHOBOK Ha OYPSKOIYKPOBUX 3aBOJAAX
B KOHKPETHOMY PEXHMi pOOOTH 1 32 TOTOYHMX I[IH HA CUPOBUHY, MPOIYKINIO 1
eHeprito. lle mo03BONsIE OOYMCIMTA HAYKOBO OOIPYHTOBAaHE ONTHUMAaJIbHE
3Ha4YeHHs B110OPY MU(]y31HHOTO0 COKY 3aJIEKHO B TEXHIYHHUX 1 €KOHOMIUYHHUX
daxTopiB. [Iporpama po3paxyHKy ONTHMaJIbHOTO BiI0OpYy AHQY31HMHOTO COKY
MOXke OyTH BHKOpHCTaHa (axiBISAMU JJIA aHATI3y 1 MPOTHO3YBaHHS TEXHIKO-
€KOHOMIYHO1 e(eKTUBHOCTI TEMJIOTEXHOJIOTTYHOTO KOMILJIEKCY
OypsIKOLIYKpOBOTO BUPOOHUIITBA. BOHa Takox Moke OyTH BUKOpUCTaHA IS
pO3po0IEHHST HOBUX THMIB MU(Y31HHUX YCTAHOBOK 1 aBTOMAaTU30BAHOT CUCTEMU
YIPaBIiHHS AJIs HUX.
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