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work. Preliminary laboratory working of the technology 
elements was conducted on snow models. The models 
were produced and prepared for the imitation of gas hy-
drate structure. The research confirmed the possibility of 
formation of ice hydrate blocks with necessary characte-
ristics and properties. The temperature and pressure con-
ditions required for formation of ice crust on the surface 
of the models were determined. The ranges of such pa-
rameters were selected for the gases of different initial 
temperature and composition. The features of icy crust 

formation were considered depending on the method of 
refrigeration of gas hydrate cylinder. Time required for 
adiabatic and convective cooling process was calculated. 
The empirical models of cooling processes are offered. 

Keywords: icy gas hydrate block, hydrate generating 
gas, gas hydrate, porosity, cooling, freezing, heat con-
ductivity 
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Foreign and Ukrainian experience of application of mod-
ern roof bolting technology during mining shows that it pro-
vides stability and reliability of tunnels for continuous service 
in different use environment. One of the requirements of roof 
bolting installation is mounting it in loaded by rock pressure 
enclosing rock massif in immediate vicinity of coal face. It al-
lows best preservation of natural monolithic state of marginal 
rock due to involvement of installed roof bolting into rock 
pressure resistance work. When the excavation is carried by 
means of mining combine, it is easy to install another row of 
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anchors in time because destruction of the roof rocks is mi-
nimal and work gives the necessary effect. But in case of 
blast-hole drilling, excavation work breaks natural monolithic 
rock. Determination of the stress field around the coal face be-
fore, during and after explosion of blast-hole charges will al-
low estimation of the impact of the explosion on the stability 
of roof bolting and its ability to keep roof rocks in an undis-
turbed state. Thus the purpose of the research was the study of 
state the roof rocks fixed by the roof bolting in en excavation 
made by method of blast-hole drilling by means of mathemat-
ical modeling and mining experiments and observations data 
analysis. The article presents the results of numerical 

modeling of geomechanical and filtration processes around 
the mine working fixed by the roof bolting during explosion 
of blast-hole charges. The state of unfixed roof over the coal 
face with different delays of roof bolting installation from the 
coal face was done. It is shown, that roof bolting prevents 
rock foliation and destruction of the roof rocks even in en ex-
cavation made by method of blast-hole drilling.  

Keywords: roof bolting, blast-hole drilling, numeri-
cal modeling 
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MODELING OF HEAT TRANSPORT IN AN AQUIFER DURING 
ACCUMULATION AND EXTRACTION OF THERMAL ENERGY 
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