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EXERGY CHARATERISTICS OF SUGAR PRODUCTION
EKCEPITETUYHI XAPAKTEPUCTUKU BUPOBHUILITBA LIYKPY
IKCEPTETHYECKUE XAPAKTEPUCTUKHU CAXAPHOT' O ITPOU3BOJICTBA
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Abstract: A typical technological scheme of sugar production with a capacity of
3000 tons/day was considered and the corresponding exergy characteristics were determined. The
loss of exergy and the degree of thermodynamic perfection for the typical processes of sugar
production were evaluated: preparation of raw materials, heating of syrups, evaporation, collection
of syrups, filtration. As calculations have shown, for the system of sugar production as a whole, the
greatest exergy losses (more than 70%) fall on evaporation processes, therefore, the most attention
should be paid to these processes.
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AHoTaunisgs: byna po3rmisHyra THUIOBa TEXHOJOTIYHA CXeMa BHUPOOHHUITBA LYKPY
npoayktusHicTio 3000 /100y Ta BU3HAYEHO BIJNOBIAHI €KCEPreTUYHOI XapakTepucThuku. OKkpemMo
Oynu OILIHEH1 BTpAaTH €KCeprii 1 CTYNEeHs TePMOANHAMIYHOI JOCKOHAIOCTI JJIsi OCHOBHUX IPOIIECIB
I[yKpPOBOI'O BUPOOHMIITBA, & caMe: MiATOTOBKU CUPOBUHMU, MIJIIIPIBY CHPOIIIB, BUIIAPIOBAHHS, 300Dy
cupomiB, (inpTpanii. Sk Mmokasanu po3paxyHKH, Ui CUCTEMHU BHUPOOHMIITBA IYKPY B ILIJIOMY
HaloUIbIIl excepreTuyHoi BTpat (moHan 70%) mpunanarTh Ha MPOLIECH BUIIAPIOBAHHS, TOMY IIUM
pouecam MOBUHHO OyTH MPUALIEHO HalOUIbIIY yBary.

KirouoBi cioBa: BUPOOHUITBO LYKpY, BTpaTH eKcCeprii, CTyIMiHb TEpPMOAWHAMIUYHOL
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JIOCKOHAJIOCTI.

AnHOTanus: beuia paccMoTpeHa THMOBas TEXHOJIOTHMYECKasi cXeMa IPOU3BOJACTBA caxapa
npousBoauTenbHOCThI0 3000 T/CYTKM ¥ ONpeneseHbl COOTBETCTBYIOIIUE OKCEPreTUUYECKUE
XapakTepucTuku. OTHeIbHO OBLIM OLIEHEHBI MOTEPU IKCEPTrUu U CTEIECHH TEePMOIMHAMHYECKOTO
COBEPIICHCTBA JIJII OCHOBHBIX MPOIECCOB CaXapHOTO MPOU3BOJICTBA, & UMEHHO: MOJTOTOBKH CBHIPBA,
MOJIOTPEBa CHPOIOB, BBIMAPKH, cOOpa cupomnos, ¢uiabTpanuu. Kak mmokasamw pacdersl, s
CUCTeMBbl TPOM3BOJACTBA caxapa B IIeIOM HauOomblnne sKceprerndyeckue morepu (6omee 70 %)
OPUXOAATCS Ha TPOIECCHl BBIMAPKH, IOTOMY JTHUM IIpolieccaM JOJKHO OBITh yIEIeHO
HauOoJIbIlIeE BHUMAHHE.

KaioueBbie cJIoBa: MIPOU3BOCTBO caxapa, MoTepH SKCEpruu, CTEIEHD

TCPMOANHAMHUYCCKOI'0 COBCPILICHCTBA.

It was considered a typical technological scheme of a sugar production factory with a
capacity of 3000 tons/day, and determined the corresponding exergy characteristics.

In the initial preparing of product, the greatest loss of exergy (187 kW) falls on the process
of obtaining affinity sugar with a minimum value of the degree of thermodynamic perfection 0.5.
This is due to dissipative losses of centrifugation processes, mechanical separation and grinding,
diffusion, in which energy is used on the equipment drives.

In the processes of syrups heating the exergy losses caused to heat transfer irreversibility at
sufficiently high temperature differences, and the dissipative losses of the product transportation
process in the subsequent processing steps. The largest losses of exergy (93 kW) fall on the process
of heating the syrup of affinity sugar at a low value of the degree of thermodynamic perfection 0.77.

For syrup evaporation the greatest exergy loss (kW 1451) occur in the process of primary
refined (as well as a low value of 0.55 degree thermodynamic perfection), which results to a large
heat flows and an irreversibly of heat transfer processes at high temperature differences.

In the processes of collecting syrups, loss of exergy caused by dissipation in transportation
of the product from several locations with subsequent mixing and direct losses of a heat to the
environment from the equipment due to imperfect thermal isolation. The largest losses of exergy
(10 kW) fall on the process of collecting the syrup 2 product at a sufficiently high value of the
degree of thermodynamic perfection 0.92.

During filtration, the greatest loss of exergy (30 kW) falls on the process of filtering the
syrup before sulphation at a sufficiently high value of the degree of thermodynamic perfection 0.89.
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This is due to the dissipative processes during filtration and the low quality of filtration material.

As follows from the consideration of the results for system of sugar production as a whole,
the greatest exergetic losses are observed during the process of syrup evaporation (more than 70 %
of the exegetic losses of the whole process of sugar production). These processes are also
characterized by the lowest degree of thermodynamic perfection from all the processes under

consideration (0.54), therefore, for these processes have been given the most attention.



