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MONITORING AND MANAGING SYSTEM OF 

MICROCLIMATE INDICATORS IN EDUCATIONAL 
FACILITIES 

 
The algorithm and structure of an automated system for 

monitoring microclimate indicators in educational facilities are exposed. 
A model of for monitoring and managing microclimate system based on 
Phoenix Contact hardware and software has been developed.  A user-
defined web-interface for remote monitoring and management of the 
current layout from mobile devices has been developed. 

 
One of the most serious problems is energy efficiency, namely, 

inefficient usage of energy resources, their excessive and short-sighted 
consumption. This problem makes us to think seriously about energy 
saving and energy efficiency, because the reserves of fuel raw materials 
are not unlimited [1,2]. 

Nowadays, the trend of using alternative energy sources and im-
provement of the efficiency of energy systems and their automation has 
been spreading for a long time. One of the most energy-consuming struc-
tures is the urban infrastructure of electric utilities for heating educa-
tional facilities, which modernization cannot be ignored, because it is an 
inherent part of modern technological progress [1-4]. 

The algorithm and structure of an automated microclimate control 
system in educational facilities are suggested by the authors. A unique 
feature of the suggested system is usage of multi-segment heat-insulated 
floor [5]. This system consists of separate sections of underfloor heating, 
each of which consists of a heating panel connected to a corresponding 
relay. As a result, the smart floor heating system does not heat the all 
segments of the room, only the part of it, namely where the person is 
located. Regardless of the type of heating panels used, even least power-
ful, the total energy consumption is very significant, and this technical 
solution provides significant energy savings [5,6]. 
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The software of the automated ensuring optimal temperature sys-
tem of educational facilities implements the following basic functions: 

- data collection, processing and analysis; 
- getting information from temperature and humidity sensors; 
- user communication with the information collection and pro-

cessing system; 
- making decisions based on a given algorithm; 
- sending a message to Web server; 
- creating databases. 
This system was implemented as a model and tested in the labor-

atory complex "ECOLOGICAL AND ENERGY-EFFICIENT AUTO-
MATED SYSTEM OF THE CITY ENTERTAINMENT CENTER 
BASED ON TECHNOLOGICAL SOLUTIONS OF THE PHOENIX 
CONTACT COMPANY" [7]. 

For the moment, the following functions are applied in the model: 
- convenient change of operating modes; 
- ability to control the system from any location; 
- a web interface for monitoring and managing microclimate indi-

cators in educational facilities is available; 
- convenient scaling of the system, if necessary, its expansion; 
- a wireless access module has been installed that allows monitor-

ing and managing the automated system by using mobile devices; 
In the future, it is planned to expand the capabilities of this system 

with the following components: 
- usage of the cloud interface adapter CLOUD-COUPLER-PRO 

for collecting and storing information from all detections used in the 
complex and further processing; 

- installation of an energy management system and emergency no-
tification based on the PSK RTU 50 data logger. 

CONCLUSION 
The review of existing systems for monitoring the microclimate in 

educational facilities and the relevance of the selected topic has been de-
scribed.  The algorithm and structure of an automated system of moni-
toring microclimate indicators in educational facilities are proposed. A 
model of the existing system of monitoring and managing microclimate 
indicators based on Phoenix Contact hardware and software has been de-
veloped.  A user-defined web-interface for remote monitoring and man-
agement of the current layout from mobile devices has been developed. 
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