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Purpose. To create the methodology of analysis and 

improvement of the modes of district heating systems 
with direct connection of consumers (geotechnical facili-
ties and buildings) to network (via mixing valve or heat-
ing point with mixing pumps) using respective formal-
ized methods. 

Methodology. The methodology provides common 
approach to all elements of district heating systems and 
bases on the developed mathematical models for mixing 
valve and heat point with mixing pump and regulator of 
the heat flow. This is the basis for the analysis and im-
provement of modes of heating systems as a whole. 

Findings. We have developed the mathematical mod-
el of the heat point with mixing pump and heat flow regu-
lator within the extended theory of hydraulic circuits. The 
algorithm for the analysis and improvement of the district 
heating system modes, considering the mutual influence 
of consumers has been proposed. To determine the opti-
mal parameters of input equipment we have used the 
method of double loop iterations. In the inner loop we 
rate the variables of the network’s parts and solve the 
task of flow distribution. For the outer loop we specify 
the values of previously fixed parameters according to 
the results of the internal loop. 

Originality. We have developed the methodology of 
calculation of hydraulic modes of the district heating sys-
tems adapted to the theory of hydraulic circuits. It allows 
determining the optimal parameters of the induction 
equipment by single algorithm for both ways of subscrib-
ers’ connection: through mixing valve or heating point 
with mixing pumps. 

Practical value. The mathematical model and the al-
gorithm are instruments for identifying and providing en-
ergy saving modes in existing modern district heating 
systems and the ones being designed. 

Keywords: district heating, hydraulic mode, formal 
methods, heating point, mixing pump, heat flow regulator 
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