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Abstract

Processes of classification of dry and damp dispersive materials are wide spread in metallurgy,
construction, agriculture, in chemical, food, processing industry and in other branches. Therefore, constructors
and technologists pay a lot of attention to rationalization of these processes and equipment for their realization in
direction of increase of productivity and quality of classification, reliability of machines, decrease of power-
consuming. In last decades in Ukraine with development of small and middle farming enterprises there is tendency
of increase of variety of grain raw material by kinds, grades, humidity, sizes, mass, density and volume of particles.
All this should consider food and processing enterprises which often work in quite intensive regime in period of
harvest. So, in last time there become more strong demands to efficiency of technological preparation of processes
classification for selection of most rational method, equipment and regimes of processing with consideration of
parameters of raw materials and demands of further technological processes (grinding, mixing, heating, cooking,
frying etc). In connection with this, there will be useful a method of automated technological projection of
classification processes of dry dispersive materials, proposed in this article. The method can be used as a base for
elaboration of a computer program of automated analysis and synthesis of rational technological processes of
classification of grain raw materials.
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All necessary information for automated technological projection of classification processes can be
presented in two main databases: the database with information about production task (DB1) and the
database with information about available equipment for classification (DB2) [1].

In DB1 are collected data about kind of processed raw material (for example, M1 — wheat, M2 —
barley; M3 — rye; M4 — peas, ...), its grade (G1, G2, G3, ...), maximal and minimal ratios of length to
diameter for particles of raw material (Lmax/Dmax, Lmin/Dmin), maximal and minimal humidity (Hmax,
Hmin), Mass (Mmax, Mmin), density (Démax, D€min), volume (Vmax, Vmin) and form (FS — spherical, FO —
oblong) of particles, general mass (Mg) and volume (V) of processed material, time (T) for fulfilment
of production task, the number of classes (ranges) of separation (Nc), admissible expenses (Eg) for
realization of the classification process [2 — 4].

In DB2 are collected data about productivity of machines for classification [5] in kg/s or in m¥/s:
rotary screens (Psri, Psre, ...), vibrating screens (Psvi, Psvz, ...), gyratory screens (Psci, Psc2, ...),
double-deck screens (Pspp1, Psopz, ...), electromagnetic vibrating screens (Psevi, Psevz, ...), grain
cleaners (Pac1, Pacz, ...), centrifugal separators (Psci, Pscz, ...), winnowing machines (Pwm1, Pwwma, ...),
hydraulic separators (Psw1, Psk2, ...), electric classifiers (Pce1, Pcez, ...); parameters of particles of raw
material (see above), which can classify each kind of machines: Psr1 (Lmax/Dmax, Lmin/Dmin, Hmax, Hmin,
Mmax, Mmin, Demax, Demin, Vmax, Vmin, FS or FO, NC), PSRZ (Lmax/Dmax, Lmin/Dmin, Hmax, Hmin, Mmax, Mmin,
Demax, Demin, Vimax, Vmin, FS or FO, NC), ...; specific operational expenses for each kind of machines in
e/kg or in 2/m® (Oepsri1, Oe-psra, ... , Oepsva, Oepsva, ... , Oepsri, Oepsrz, -..).

At the first stage the technological projection with consideration of information of DB1 there is
realized selection of possible methods of classification of processed material [5, 6]: mechanical (M),
pneumatical (P), hydraulic (H), electric (E), electromagnetic (EM).

At the second stage of the projection there is carried out selection of appropriate machines for
realization of given classification process at the base of comparison of geometrical and structural-
mechanical parameters of the processed material from the DB1 and DB2. First of all, there should be
selected the machines that provide fulfilment of all number of classes of separation (Nc). If the machines,
that realize all these stages are absent there is need to select equipment for fulfilment of maximal Nc.

At the third stage amidst of machines, selected at the previous stage there determined an equipment
that provides a necessary productivity of the working process. For these machines should be fulfilled
conditions
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where P; — mass or volumetric productivity of i-machine, selected after the second stage.
In course of the fourth stage there is fulfilled a ranking of the equipment that was selected at previous
stage the most energy-effective machines. Herewith there are used conditions
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where O; — specific operational expenses of i-machine, selected after the third stage.

Amidst the machines, which satisfied to conditions (1, 2) there is picked out the most rational variant.

At the base of the proposed method there can be elaborated a computer program of automated
synthesis and analysis of technological classification processes of dry dispersive materials.
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ABTOMATHU30BAHE TEXHOJOI'TYHE ITPOEKTYBAHHA
MPOLIECIB KJIACU®IKALIT CYXHUX JUCITEPCHUX
MATEPIAJIIB

AHoTanis

Ipoyecu knacughikayii cyxux ma 80102ux OUCNEPCHUX MAMEPIANIE WUPOKO PO3NOBCIOONCEHI 8 Memanypeii,
0y0iBHUYMEI, CITbCOKOMY 20CH00APCMEI, XIMIYHIl, XapUuo8ill, nepepoOHiti NPOMUCIOB0CME MA 6 THUIUX 2aLY35X.
Tomy KoncmpyKkmopu ma mexmono2u npudiisiroms dazamo ysazu payioHanizayii yux npoyecie ma 001a0HAHHS
ona ix peanizayii y HAnpAMKY nioGuueHHs NPoOYKMUGHOCMI ma AKOCMI Kiacu@ikayii, HAJIHOCME MAWUH,
3MeHWeNHs eHepeoEMHOCI. B ocmanni decamunimms 8 Ykpaini 3 po36umxom Maaux ma cepeoHix (pepmepcokux
NIONPUEMCIME CNOCMepicacmvpCcsi MmeHoenyiss 30iibulenHs PI3HOMAHIMHOCII 3€PHOB0T CUPOBUHU 3A GUOAMU,
copmamu, 80J02iCMIO, POIMIPAMU, MAcoio, wiibHicmio ma 06'emom uacmunok. Bce ye cuio epaxogyseamu
Xap4oeum ma nepepooHuM RNIONPUEMCMEAM, fKi 6 nepioo0 300py 6podcaio 4acmo Hpayioms y O00CUMb
inmencusnomy pedxcumi. Omoice, OCMAKHIM YACOM CIMAIOMb 8Ce OIbUL HCOPCIMKUMU BUMO2U 00 ePeKMUBHOCHT
MEeXHOI02IUHOI nid2omosKu npoyecie kiacugikayii 01 eubopy HaubiIbw PayioHaIbHO20 Memoody, 00NAOHAHHS
ma pesicumie 0OpoOKU 3 YPAXYBAHHAM RAPAMEMPIE CUPOBUHU A GUMOZ NOOAILULUX MEXHOL02IYHUX NpoYecis
(noopibHenHs, nepemiuysanis, HapPiBAHHS, NPULOMYBAHHI, CMAICEHHS MOWo). Y 36'a3Ky 3 yum, 6yde KopucHum,
3anpononosanuil y yili cmammi Memoo asmoMamu308aHO20 MEXHONI02IUHO20 NPOEKMYBAHHA NpPOYecis
Kkaacuixayii cyxux oucnepcuux mamepianie. [anuii mMemoo Modice NOCIYICUMU OCHOBOIO Olsl PO3POOKU
KOMR'TomepHOi npozpamu agmomamu3o8ano20 amanisy ma Cunmesy payioOHANbHUX MEXHON02IYHUX Npoyecie
Kaacugikayii 3epHo6oi cuposunu.

KirouoBi cjioBa: aBTOMaTHM30BaHe TeXHOJOriYHe NPOEKTYBaHHs, Kiaacudikanis, cyxi aucmepcni
MaTepiaan, 00J1aHAHHS.
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