
The 17th INTERNATIONAL SCIENTIFIC CONFERENCE 
INFORMATION TECHNOLOGIES AND MANAGEMENT 2019  
April 25-26, 2019, ISMA, Riga, Latvia Orynbet M, Kaiyrbenkov A, Bigaliyeva V 

30 
NC11 Nano Technologies and Computer Modelling 

Heating system for natural gas heating at gas distribution station 
Marat Orynbet, Assylbek Kaiyrbekov, Venera Bigaliyeva* 

Satpaev University, Almaty 

*Corresponding author’s e-mail: vh_93_kz@mail.ru 

 
Abstract  

A system has been developed for automatic control of temperature maintenance after the heating unit and a program-logic control for 
switching on and off additional and backup heaters according to the temperature sensor readings. 
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1 Introduction 

As a control object according to the results of the GDSs 
technological process survey, a heating unit and existing 
automation systems are considered [1, 2]. An experiment 
was conducted at the automation facility to determine the 
dynamic characteristics of the control channel “the degree 
of opening of the valve on the bypass line - gas temperature”. 
The transient response of the channel when changing the 
degree of opening of the valve from 5 to 35% is shown in 
figure 1. Data is recorded with a period of 90s. 

The processing of experimental data was done. 
Experimental transient response is approximated by the 
transfer function: 

𝑊𝑊(𝑒𝑒) =
−0.22

1 + 326𝑒𝑒
× 𝑒𝑒−90𝑠𝑠 

 
FIGURE 1 Experimental (1) and calculated (2) transient characteristics 

“gas temperature - degree of valve opening” 

Perform the calculation of the tuning parameters of the 
PID controller according to the minimum linear integral 
criterion with a restriction on the frequency index of 
oscillation (attenuation degree ψ = 0,9) [8, 9]. 

The resulting settings: Кр = 16; Тi = 120; Тd = 54. 
In figure 2 shows the model of the temperature control 

system implemented in Matlab + Simulink [10, 11]. 

 
FIGURE 2 Model of temperature control system 

In figure 3 shows the transition process of the regulation 
system on the step action along the channel of the task. 

Regulatory Quality Indicators [1, 2]: 
The steady-state value of the output value: 

𝑌𝑌уст = lim
𝑡𝑡→∞

𝑦𝑦(𝑡𝑡) = 15,0 

The degree of attenuation 

Ψ = 1 −
А3
А1

= 0,92. 

Overshoot 

𝜎𝜎 =
А1
А3

× 100% = 46% 

4. Regulation time tр = 388 s. 
5. Flactutation period Т = 912 s. 
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FIGURE 3 Transitional process of regulation system for step action along 
the channel of the task 

2 Conclusion 

In the process of doing this work developed: 
1) Natural gas heating control system; 

2) Natural gas temperature control algorithm; 
3) The PLC algorithm enables / disables additional and 

backup heaters. 
As a result, stabilization of the natural gas temperature 

in the range of 12–16° C has been achieved. Consequently, 
the consumption of natural gas per burner and its costs (the 
cost of the preheating process) will decrease. 
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