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Abstract  

In this work there is considered the simultaneous control of the rotation frequency of two asynchronous motors with a phase rotor for 
regulation the capacity of fan blowers in a kiln, in order to increase the economic efficiency of its operation. One of the engines is connected 
according to the scheme of the valve cascade, and the second one is connected by a dual-supply circuit. 

There is created the model of the proposed system, and also conducted the researches of the dynamic characteristics on the basis of the 
model. 
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1 Introduction 

The aim of this research is the development and 
investigation of an energy-saving automated electric drive 
with improved energy characteristics for regulation the 
capacity of fan blowers in a kiln. 

In order to achieve this goal it is necessary to solve the 
following tasks: 

• to investigate the capacity regulation technology of fan 
blowers in a kiln. 

• to develop an energy-saving electric drive for 
regulation the capacity of fan blowers in a kiln; 

• to develop a mathematical model of the electric 
drive, allowing to investigate the dynamic 
properties of the system. 

• to explore the electromechanical and power 
characteristics of the drive in all modes of operation. 

The production of sulfuric acid is one of the most 
important and large-scale productions in the chemical 
industry. This is determined by the role played by sulfuric 
acid in many branches of the national economy - in the 
production of virtually all types of mineral fertilizers, which 
is one of the largest consumers of sulfuric acid (40%), in the 
organic synthesis industry (30%), as an electrolyte in all 
processes of electrolysis of non-ferrous metals, in the oil, 
textile and other industries. 

In Kazakhstan the technology of sulfur production from 
waste gases of non-ferrous metallurgy was implemented on the 
enterprises of Kazakhmys Corporation LLP and Kazzinc LLP. 

The most important task of the sulfuric acid industry is the 
continuous improvement of production through the use of the 
latest achievements of science and technology, the distribution 
of practices in the introduction of new methods of work. 

In the general scheme of sulfuric acid production the 

first two stages are of great importance - the preparation of 
raw materials and its burning or roasting. 

The first stage of sulfuric acid production is raw 
materials roasting for the production of sulfur dioxide. 

In order to burn sulfur-containing raw materials oxygen 
is needed. In order to do this air is supplied to the kiln. For 
combustion processes control in the furnace it is necessary 
to supply the required amount of air, depending on the 
amount of incoming fuel. 

The main purpose of blowing mechanisms is to maintain 
the optimum combustion regime in the furnace chamber. 
Under the concept of optimal mode it means maintaining the 
optimal “fuel-air” ratio and the creation of the most 
favorable conditions for complete combustion of fuel. To 
fulfill this condition, it is necessary to supply the required 
amount of air to the furnace. 

Since the fuel supply control process and blowing is 
carried out with the help of electric drives, the problem of 
optimal combustion of fuel is focused on the formation of 
conditions for the functioning of a twin-motor electric drive. 

2 Research results 

Nowadays, frequency-regulated electric drives are used to 
regulate the speed of such mechanisms. A functional 
diagram of such a system is given in work [1], where the 
regulation is performed with a change in the supply network 
frequency of the drive motors of these mechanisms by 
means of expensive frequency converters. 

Frequency regulation of the network is a complex task, 
because all the energy supplied to the motor is used for the 
conversion process regardless of the control range. In 
connection with this, the main disadvantage of this scheme 
is the large control power, as well as the high cost of the 
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electric drive, because the frequency converters capacity is 
commensurate with the engine power. 

The most expedient and effective way to solve the 
problem of the optimal mode of the fuel combustion process 
is to use a cascade electric drive (in accordance with the 
cascade and dual-supply systems), which have more 
opportunities and higher energy parameters [2, 3]. 

3 Conclusion 

The article presents a functional diagram of the blowing 
mechanisms control with cascade connections of two 
asynchronous motors. 

The implementation of the energy-saving electric drive 
of the blowing mechanisms according to the valve cascade 
allows to achieve the following advantages in comparison 

with traditional methods: 
• a reduction of energy consumption by an average of 

30-40%; 
• maintains the set air or temperature consumption of 

the cooled object; 
• elimination of starting currents and motor overloads; 
• in the entire range of operating speeds and loads, the 

power coefficient of the drive is close to 1 [2]. 
In order to analyze the processes occurring, in this 

system there is performed a simulation modeling. In order 
to obtain the dynamic characteristics of the control objects 
there was used the MatLab modeling software package. 

There is considered the dynamics of the asynchronous 
motor operation at the control of the phase shift (θ ) angle 
neglecting electromagnetic transient processes and taking 
into account only electromechanical ones. 

 

References  

[1] Suvorov M V 2004 Energy-saving control complex of the blowing 
mechanisms of the boiler house Energy saving 3 

[2] Onischenko G B, Lokteva I L 1979 Asynchronous valve cascades and 
dual-supply motors Moscow: Energia 

[3] Isembergenov N T, Sarsenbayev N S 2004 Two-motor electric drive of 
coordinated rotation The patent of the Republic of Kazakhstan № 

41408, Bul №9, 15.09.2004 
[4] Ualiev D, Sarsenbayev N S, Chabaev A 2014 Energy-saving system 

for automated control of the blowing mechanisms of boiler plants 
Proceedings of the International Satpaev Readings "ROLE AND 
PLACE OF YOUNG SCIENTISTS IN THE REALIZATION OF THE 
STRATEGY" KAZAKHSTAN-2050", dedicated to the 80th anniversary 
of KazNTU named after KI. Satpayev 


