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One of the problems in designing deep geological repositories for spent nuclear 
fuel (Figure 1) is the heating of engineering barriers and host rock (Figure 2), 
which over a long period of time can cause a reduction in the safety of 
repository. Therefore, one of the parameters to be known for assessing the 
durability of a repository is the thermal conductivity of the material.

At the University of Zagreb at the Faculty of Mining, Geology and Petroleum Engineering, a device was designed 
that uses the principle of measuring the temperature difference on two sides of a sample of known dimensions 
for the purpose of measuring the thermal conductivity of rocks (Figure 3). The calculation is performed with 
corrections, according to the temperature of the heating and cooling body, of Peltier plates. The housing for the 
device (Figure 4) is made on a 3D printer (Figure 5), and the Arduino (Figure 6) is used for data acquisition.

The application of the device is in:
Engineering
- rapidly measured thermal conductivities of various rock materials;
- small samples are sufficient;
- insight into spatial changes in conductivity can be obtained even with 

rapid partial changes in lithofacies/mineralogical composition (Figure 7)
Scientific
- temperature conductivity measurements of solids for which no data 

exist or there is a very limited publicly available number of such data
Teaching
- teaching at the University on the use of Arduino, programming, 

measurement techniques and its application to the determination of 
the thermal properties of solids.

The special feature of the device is its portability, given the size and energy requirements, it requires simple 
preparation of relatively small samples, gives accurate data, and is affordable. A more compact version can 
be made as a commercial device for teaching and even scientific and research purposes.

Contact: zelimir.veinovic@rgn.hr
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