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h –      , . 

  (1)    Mathematica  h 
  ,     3, . 

,          
    - -  [6].  

   : ,    (    ).  
 

hkIhI exp)( 0 , (2) 
 I(h)–  ,      h; 

I0–      ; 
k  –     [7]. 
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V,  h,  R1,  R2,  ln(R2/R1) V,  h,  R1,  R2,  ln(R2/R1)

1 0,657 11547 0,1438 1 0,657 25000 28839 0,1428 
2 1,045 13774 0,3202 2 1,045  34619 0,3255 
3 1,371 15976 0,4685 3 1,371  40747 0,4885 
4 1,663 18543 0,6175 4 1,663  45789 0,6052 
5 1,93 

10000 

21476 0,7644 5 1,93  54175 0,7734 
1 0,657 18257 0,1965 1 0,657 30000 34664 0,1445 
2 1,045 21468 0,3585 2 1,045  41116 0,3152 
3 1,371 25235 0,5202 3 1,371  47057 0,4502 
4 1,663 28824 0,6532 4 1,663  56244 0,6285 
5 1,93 

15000 

33585 0,8060 5 1,93  63893 0,7560 
1 0,657 21916 0,0915 1 0,657 35000 36429 0,1942 
2 1,045 26503 0,2815 2 1,045  42851 0,3565 
3 1,371 30293 0,4152 3 1,371  50301 0,5168 
4 1,663 35834 0,5832 4 1,663  57591 0,6522 
5 1,93 

20000 

41172 0,7220 5 1,93  67013 0,8037 
:   

 
   1    4.  
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Results of the Photosensor Visibility of the Milk Production Line 

The aim of the research is to develop equipment for the automatic determination of contamination of the 
milk line during the technological operation of washing milk systems, which will provide the necessary quality of 
produced milk that meets sanitary and hygienic requirements. 

The provision of a high-quality technological process for the production of milk at livestock enterprises 
largely depends on the washing of milk-milking equipment. Thus, washing is one of the most important 
technological operations and the level of primary contamination of milk depends on the effectiveness of the 
washing. The quality of the operation of washing systems is difficult to evaluate and monitor without the use of 
appropriate sensors and devices for assessing the contamination of the milk line. The studies were carried out on 
equipment, which includes the developed photosensor for determining the contamination of the milk line. 
Laboratory equipment operates as follows. The glass tube is filled with medium (air, milk, washing solution). 
Next, the LED turns on, the light from which passes through the walls of the glass pipe and the medium, and then 
falls on the photoresistor. In this case, the resistance of the photoresistor is changed and determined using the 
ArduinoUno ATmega328 device. The received data is transmitted to a personal computer every 2 seconds. 

As a result of the studies, the expediency of using the developed equipment for the automatic 
determination of the contamination of the milk line during the technological operation of washing the milk line 
systems was established. The dependence of the thickness of the layer of milk moving in the glass tube on the 
resistance of the photoresistor, which receives light partially absorbed by the layer of milk, has also been 
established. 
milking unit, washing system, washing solution, photosensor, contamination, milk line 
 

 (Received) 10.09.2019         (Reviewed) 06.11.2019 
             (Approved) 23.12.2019 


