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R.Fedyun, T.Naydyenova 
Donetsk National Technical University 
Synthesis of automatic control system of  water biofiltration process. The control object is 
aerotank, where essential consumption of electric power is occurred. The water purification is 
carried out by microorganisms (active silt) and air, which is accordingly given by powerful 
compressors and pumps. Design of the effective automatic control system is impossible without 
deep research of characteristics and processes that flow in the control object. The synthesis of ACS 
of water biofiltration was performed. As the process of water biofiltration includes several complex 
processes, the synthesis of ACS was conducted for three basic contours. Control variables were 
defined: feed of active silt and air; perturbing factors were also defined: amount of effluent water 
coming to aerotank, volume of effluent water in aerator, concentration of contaminents in the input 
water stream. The synthesis of control system of compressor and pump installation was performed. 
The ideal regulators were considered for objects with a delay: Resvik regulator and Smith ideal 
regulator with preceding. For compressor and pump installation control PI-regulators are chosen 
and their tuning parameters are defined. For control in the whole control system of water 
biofiltration process PID-regulator was chosen.The analysis of general control circuit of treating 
facility showed that ACS works within the limits of specified bands. Object pure time delay that 
negatively influences on stability of control system is possible to remove from the system closed 
contour by means of regulator. PI- and PID-regulators are the most appropriate for the considered 
system, the transmission ratio of regulator must be directly proportional to time constant of object 
and inversely proportional to the ratio of object and delay time.The executed simulation of dynamic 
processes in ACS confirmed the efficiency of offered control laws. 
Keywords: effluent water biofiltration, synthesis of ACS, automatic control system, PID-regulator, 
Resvik regulator, Smith preceding, mathematic modeling. 
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