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Researching indexes of reliability of systems of 
microclimate control onto productivity of products of 
protected soil 
 

Based on the exponential law of distribution of the reliability of the mathematical model, which allows 
the best way to present the appearance of failures in the system. The article examines a complex index for 
recognition of equation for flawless operation of microclimate control at the exhibition law of distribution of 
reliability and linear and quadratic law of distribution of intensity depending on the time of system operation. 
The resulting model makes it possible to carry out practical research into the reliability of climate control 
systems. 
microclimate, intensity of faults, probability of flawless operation, intensity of restoration 
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Statement of the problem The use of greenhouse complexes in Ukraine  became 

widely spread. This happens due to, above all, the ability to get crop in a given period of the 
year, with a control product quality and yield. But to solve these problems it is necessary to 
create complex systems of microclimate enabling to provide optimal conditions for plant 
growth, while using as little energy vehicles [1]. Therefore, before systems of microclimate 
put forward a number of basic requirements, the main of which is the ability to easily and 
clearly manage your microclimate, as well as their high reliability. Typically, increasing the 
reliability of such systems entails significant increase in their value, therefore we must study 
operability of systems [2,3].

Analysis of recent researches and publishings. Most of the works on the reliability 
of complex technical systems based on the determination of individual reliability indicators 
that allow define only one property of the object, and do not take into account the integrity of 
the system, as well as the relationships between the executive and control bodies of [4,5]. As 
a result, for the determination of the reliability of using probabilistic processes taking into 
___________ 
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 account the distribution function failures of complex systems. When using a sophisticated 
climate control systems used by probability distribution function such as normal distribution 
law Weibull, Gamma distribution, and Haussovskyi etc. [5]. But most laws do not take into 
account the growth of physical deterioration actuators and do not give a coherent picture of 
performance reliability of complex control systems microclimate. So, therefore, designed a 
system with the appearance of failure, are not specific and clear mechanisms to ensure the 
necessary microclimate parameters in the Recovery operability of the system that failed. All 
this requires human intervention and control of these parameters in all phases of the 
operation, which reduces their automation. 

The main material. Taking into account that any system eventually has physical 
deterioration, due to the emergence of such processes as wear by friction, fatigue, hydro and 
pneumatic rust etc., can assume the appearance of failures will eventually increase, especially 
for complex control systems microclimate. Therefore, the study of complex reliability indexes 
uses exponential law of distribution of reliability [6]. 

In most cases, the law of distribution failure rate is determined by experimentation that 
requires large amounts of statistical data [6]. 

Consider the case where the law of distribution failure rate is linear and quadratic 
dependence: 
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Therefore, the possibility of flawless work at the exponential law shall be: 
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To determine the real index of probabilities of flawless work it is necessary to 

determine a time period: start – , end – , allowing us to determine the probability of 
flawless work in the period: . 

Therefore: 
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and for quadratic dependance: 
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By running a range of mathematic transformation we obtain: 
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With equations (9) and (10) the parameters of cba ,,  determine the constructive 
peculiarities of system of microclimate control and can be determined experimentally.  

Theoretically the parameters of cba ,,  cannot obtain any meaning since probabilities 
of flawless work lies within 1...0)(tP . Therefore, determining the limit values determine 
the probability of failure of these parameters, thus it is necessary to consider that these 
parameters are interrelated. 

By defining the interdependence parameter of a  i b  equation (9) assuming that the 
system works smoothly in the period of 12 ttt . In this case the probability of flawless 
work 1)( tP , therefore the equation (9) shall be: 
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 By running a range of mathematic transformation we obtain: 
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therefore at the value of coefficient 
)(

2

12 tt
ba  the system works flawlessly, at lower values 

of coefficient a  on the period of t  some faults may occur. 
When considering equation (10), the value of a  , depending on parameters b  and c , 

shall be: 
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Thus, when the adopted assumptions, we obtain equation (7) and (8) that allows 

determining the probability of failure of the system, while we test equation showing the 
dependency ratios cba ,, . 

Conclusion. The resulting composite index to determine the equation uptime 
microclimate control systems at exponential law of distribution reliability and linear and 
quadratic intensity distribution law, depending on the time of operation. 

Perspectivity of further researches. Mathematical dependence needs to be tested 
experimentally, using highly reliable climate control systems. 
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