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Abstract: Functional structure of the automated system selection of optimum 

production modes is described in this article. By the example of beer enterprise the basic 

methods of designing such systems are reviewed.  The main stages of beer production are 

named and technological processes are determined. 
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Due to the competition extension, the quality of production comes out on top, and, 

therefore, the quality of technology. Profitability of any production, steady providing the set 

indicators of quality are hard to achieve without the automated control of technology and 

flexible management of it. Due to the lack of the theoretical models, which reflect connection 

of technology with quality, the models received on the basis of empirical data are usually 

used. Complexity of production processes allows to assume that connection between 

technology factors and output properties (and value of each factor can influence a greater or 

lesser extent for the outcome characteristics) can have difficult structure. 

The developed automated system of a choice of optimum production modes allows to 

receive production coming most nearer to set quality by change of technological conditions of 

processing of a semi-product at the subsequent stages on the basis of information on previous 

technology. This system provides not only the problem decision of a choice of optimum 

technology, but also modeling of technological processes, their statistical analysis. 

Heterogeneity of the equipment and rigging of the modern enterprise, diversity of 

technological preparation, production make a choice of optimum methods and sequence of 

production impossible without use of the automated systems of technological preparation of 

production, especially at design of technological processes. 

As an example we will take the enterprise for production of beer. As the production 

technology of beer is that initial materials turn into a ready-made product for some main 

technological stages including giving of raw materials and crushing, jam preparation, a jam 

filtration, cooking of a mash, cooling of a mash, mash fermentation, a filtration of beer and 

necessity of establishment of connection between technology and final characteristics is an 

important task. 

Besides, because the production technology is set by the indication of ranges of the 

technology factors influencing final properties of production, the problem of a choice of 

optimum technology is reduced to finding of these ranges in the considered technological 

space guarantees obtaining demanded characteristics. For the solution the criterion of 

communication information of technology and characteristics of the finished goods, counted 

on the basis of experimental data is used. Physical and chemical characteristics of production, 
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density, chromaticity, the content of alcohol, contents СО2 are the most part of indicators of 

quality of beer regulated by standards. They depend on factors of technology and are formed 

at all stages. Lack of unambiguous functional dependences between factors of technology and 

indicators of quality of ready beer, existence of the random variables influencing 

technological process and final properties, have resulted in need of technology specifying in 

the form of the competent intervals for each factor. 

Researches showed that level of output properties is defined by values of the chosen 

ranges, and for obtaining high consumer characteristics it is necessary to solve a problem of a 

choice of optimum ranges for technology factors. For this purpose it is necessary to pick up 

criterion by means of which it is possible to allocate the borders of each factor allowing with 

the maximum probability to receive demanded properties. As criterion for the solution of an 

objective the measure of information quality who allows to consider probability of hit in 

studied range at existing technology is used, and also includes information, about efficiency 

of technological modes which didn't get to studied range. Considering various and comparing 

them by means of the chosen criterion, it is possible to allocate such technology for which it 

will have the maximum value. 

Production of beer refer to a class of the continuous and discrete. It means that the 

portion of production which is processed by sequence of technological units can be allocated 

separately. Tracking movement of every portion and change of its physical and chemical 

properties can be carried out. On the other hand the majority of units work in continuous 

process during which in it separate portions of production are consistently set. Continuous and 

discrete nature of process of production of beer demands the accounting of its specific 

features in a projected control system. 

The ready-made product of any production is delivered to consumers according to 

requirements of GOST (a set of state technical standards), branch and intersectoral 

specifications, and also intra factory specifications (enterprise standards), which regulate 

requirements to a semi-product by its transfer from one shop in another for the subsequent 

stage. 

Main stages of technological process of beer production: 

 

 
Figure 1 - Block diagram of cooking section. 
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Figure 2 - Block diagram of fermentative section. 

 

 
Figure 3 - Block diagram of filtrational section. 

 

According to specific aims and problems of management the following functional 

subsystems have to be a part of the developed automated system: 

 subsystem of input of basic data; 

o provides opening of files of databases and reading necessary information 

(standards for the weekend properties); 

o provides check of a correctness, logical integrity of the loaded data; 
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o realizes formation of initial approach of technological borders on the basis of only 

a few data; 

 subsystem of calculation of criterion of an assessment  technology; 

o calculation of criterion of an assessment technology, based on use of 

uncertainty (entropy) of connection between realization of the production 

technology and final quantities; 

o calculation of criterion of an assessment of the technology, based on use of 

uncertainty (entropy) of connection between realization of the production 

technology and final properties with penal coefficients; 

o calculation of criterion of an assessment of the technology, considering 

splitting output properties of end products on quality categories; 

 subsystem of rough control of technological borders; 

o realizes algorithm of a range assessment of quality (such borders of ranges are 

made for each factor that the same number of measurements got to each of 

them) and ways of division of technological space;  

o realizes algorithm of simultaneous division of technological space of all factors 

on equal parts and its conditions, and, therefore, and an optimality of received 

N - a measured subspace; 

o provides search of optimum technological borders  with different methods; 

 subsystem of basic technological space  definition 

o provides the analysis of the optimum technological subspaces revealed at a 

stage of rough control, for the purpose of the best usage – basic (within the 

chosen criterion) at the subsequent stage of optimization of technological 

borders; as a result,  the best ranges are made for each factor at this stage; 

 subsystem of exact control of technological borders; 

o realizes algorithm of correction of the chosen basic technology (shift of 

borders); 

 subsystem of formation of results; 

o provides representation of results of work of system in the look clear and user-

friendly (schedules, histograms, tables). 

The structure of a control system is presented by technological process in figure 4. 

 

The developed automated system of a choice of optimum modes of production of beer 

allows to carry out function of the assistant in situations of emergence of defects. This 

function consists in issue of recommendations about transfer of beer to other sort (on one of 

fabrication stages), more suitable for this structure and characteristics. The content of alcohol 

or chromaticity can be examples. 
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Figure 4 - Functional structure of system. 
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