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Mathematical model of moist grain cooling in aerated bins with radial distribution of air 

Taking into account the insufficient analytical study of the cooling process of grain in bunkers with 
radial ventilation, it is necessary to establish the regularities of changing the parameters of grain material and air 
during filtration of air through a circular layer in order to cool it. 

In article are considered non-stationary process warmly - and mass exchange in a dense motionless 
layer of a grain material at ventilation by the cooled air in hoppers with radial distribution of air.  

At the simplified assumptions of a physical picture the mathematical model of non-stationary process 
of cooling of grain is formulated and its decision and the analysis in computer medium MatLAB are presented. 
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AnatoliyLimont, Assos. Prof., PhD tech. sci., Serg y Dobransky, Lect. 
ZhytomyrAgrotechnicalCollege, Zhytomyr, Ukraine 
The elements of maintainability and technological reliability of flax harvesters 

The investigation is aimed at enhancing the efficiency of using flax harvesters which was assessed by 
means of the production capacity of machine units as components of these harvesters. 

The use of flax harvesters under real conditions of harvesting fiber flax is investigated. The author studies 
the duration of maintance in shifts and in the basic time of the shift, as well as the distribution of the operating time 
with respect to the technological failure and the duration of removing failures of flax harvesters. The author also 
determines the qualitative and quantitative relations between the quoted indices and suggests the model equations 
of regression which describe the revealed quantitative changes in these indices. The author determines the laws of 
distribution of the operating time before failures and the terms for removing them/ The paper specifies the number 
of technological failures of the harvester per hour of the shift of its operation. The paper analyzes the correlation 
between the production capacity and the coefficient of using the shift working hours of the flax harvester unit and 
the number of technological failures of the harvester per hour of the shift time. 

On the basis of the specified coefficient of the correlation and the correlation ratios with the use of the 
Student t-criterion the author determines the non-linearity of the correlation between the harvester unit 
production capacity per hour of the shift time and the terms for removing technological failures. Within the shift 
time and the part of this term in the structure of the shift time which are described with the equations of dipping 
hyperbolas. The changes in the investigated production capacity depend on the partial coefficient which takes 
into account the idle time of the harvesting unit due to the process of removing technological failures. The above 
changes also depend on the reliability coefficient of the technological process and can be described with the 
equations of the corresponding gradually ascending hyperbolas. 

The author reveals the curve linear correlation links between the production capacity of the harvester 
unit per hour of the shift time and the term of the shiftly technical maintenance of the flax of the flax harvester, 
the part of this term in the structure of the shift time, partial coefficients of using the time for the shiftly technical 
maintenance with respect to the duration of the shift and the level of providing shiftly technical maintenance. 
The corresponding correlation and regression models are determined as well. 
fiber flax, harvesting, combine, use, production capacity, maintainability, technological reliability, failure, 
operating time 
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