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ADAPTIVE CONTROL SYSTEM FOR AUTOMATIC COFFEE MACHINES 

 
Today, the market offers a huge selection of different machines for making coffee and coffee drinks, ranging from inexpensive 

carob coffee machines to elite automatic coffee machines made of precious wood or inlaid with precious stones. The most common 
equipment for making coffee include: carob coffee machines, chalda (portion) coffee machines, capsule coffee machines, Espresso-combines 
and household automatic coffee machines. Each of the types of the above equipment has both advantages and disadvantages. 

The analysis of drives of modern automatic coffee machines and known technical solutions for their automation is carried out. 
Ways to improve the drives of automatic coffee machines are identified. The dependence of the moment of resistance on the motor shaft of 
the automatic coffee machine drive on the force acting on the piston of its press mechanism is established. The methodological and 
theoretical basis of the study are the basic provisions of theoretical mechanics, the theory of electric drive, the theory of processing of bulk 
media, the methodology of experimental research. The possibility of effective use of the adaptive control system of the drive of automatic 
coffee machines is theoretically substantiated, in the presence of the transfer function of feedback on the electric motor current and 
mathematical dependences that adequately describe the process of coffee pressing. Experimental researches of work of the drive of the 
automatic coffee machine are carried out. The main parameters of the technological process of coffee pressing are determined. The 
sensitivity function of the pressing system to the deviation of the loading mass from the set value is obtained. It is established that the 
sensitivity increases sharply exponentially with increasing mass of coffee loading into the pressing device. The research results can be used to 
improve the design of household automatic coffee machines. The results of the research allow to obtain the transfer functions of the coffee 
load weight control system according to the motor current. 

Key words: coffee machine, drive, coffee pressing process, adaptive control system, electric motor.  
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1 0 0 0,32 13 0 
2 0,5 2,73 0,338 12,5 3,8 
3 1 5,02 0,353 12 7,6 
4 1,5 9,27 0,368 11,5 11,4 
5 2 17,27 0,385 11 15,2 
6 2,5 32,23 0,403 10,5 19 
7 3 58,85 0,423 10 22,7 
8 3,5 109,44 0,445 9,5 26,5 



  ISSN 2307-5732 
 

, 1, 2021 (293) 155 

 
 

 

  

,    
, 

3.10-3 
   , % 

1 0 0 0,32 14,5 0 
2 0,5 3,04 0,335 14,0 4,17 
3 1 3,93 0,348 13,5 6,9 
4 1,5 7,58 0,362 13,0 10,3 
5 2 14,58 0,376 12,5 13,8 
6 2,5 26,54 0,392 12,0 17,2 
7 3 45,27 0,409 11,5 20,7 
8 3,5 70,98 0,427 11,0 24,1 
9 4 122,45 0,447 10,5 27,6 
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, 

3.10-3 
   , % 

1 0 0 0,32 16 0 
2 0,5 2,42 0,334 15,5 3,1 
3 1 3,87 0,345 15 6,1 
4 1,5 6,53 0,357 14,5 9,2 
5 2 10,58 0,369 14 12,2 
6 2,5 17,58 0,383 13,5 15,3 
7 3 29,21 0,398 13 18,4 
8 3,5 47,57 0,414 12,5 21,4 
9 4 79,06 0,431 12 24,5 
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