
 

20-NR09 Course description 

Name of the course 
Reservoir engineering of shallow and deep geothermal resources (4 ECTS) 
- teacher: Kurevija, T. 

Goals of the course 

- demonstrate features of heat transfer conduction and convection in porous 
media and geothermal reservoirs 

- define mathematical models of heat transfer in porous media; define 
analytical and numerical solving of line source and cylindrical source heat 
transfer 

- present principles of geothermal reservoir engineering and defining optimal 
location of production and injection wells 

- define principles of sustainability and renewability of geothermal energy 
reservoir exploitation from the view of fluid production 

Expected learning outcomes 
(levels 8.2) 

-Formulate processes of heat transfer in porous/convective or conductive media 
and interconnect it with the sustainability and renewability of geothermal 
reservoir exploitation (1ECTS) 
 
-Solving analytical and numerical mathematical models of heat transfer in 
convective/conductive environment with application on real geopressured 
geothermal reservoir (1ECTS) 
 
-Planning of geothermal reservoir production-injection system, EGS/HDR system 
and shallow geothermal borehole heat exchanger grid (1ECTS) 
 
-Creating technoeconomical analysis of geothermal reservoir exploitation from the 
aspect of isotherm period of fluid production (1ECTS) 

Course content 

Systematic reinterpretation of geothermal potential in Croatia, Geothermal 
recovery factor (GRF) considering actual technological development, Significance of 
GRF for different type of reservoir, Convective hydrothermal, geopressurized, 
conductive dominant and other reservoir types, Porosity and fluid mechanics in 
pore volume, Reservoir pressure and temperature, Technology of heat transfer 
from reservoir to the surface, GFR as an indicator of sustainability. 
 
Correlation between sustainability and renewability of the geothermal reservoirs: 
accumulated and renewable energy of the geothermal resources, equations of mass 
and heat transfer, analytical and numerical solutions, combined analytical-
numerical algorithm (Gringarten-Sauty), heat transfer between matrix and pores 
(Bodvarsson-Tsang), optimization model implementation for injection wells 
arrangement in reservoirs with intergranular  and dual porosity, thermogravimetry 
phenomena. 
 
Thermogeological principle of borehole heat exchanger grid modelling during 
exploitation of shallow geothermal resources. 

Forms of teaching (and the 
allocation of ECTS) 

*Lectures (20 hours) + Exercises (5 hours): total 25 hours = 1 ECTS 
*Examination and research of professional and science papers and studies, 
collecting of data and preparation of science paper, approximately 400 pages of 
professional and scientific literature, 40 hours = 1,5 ECTS  
*Writing of science paper (cca. 10 pages), 40 hours = 1,5 ECTS  

Evaluation procedures of the 
PhD candidates 

Students are obligated to write seminar paper and presented it to colleagues and 
to the teacher. Seminar needs to be in a form of science paper which is strongly 
suggested to publish in the adequate science journal. Final exam consists of oral 
exam and seminar presentation. 

 
 
 

 


