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Moreover, a neural network trained on Big Data will give a more adequate and 
complete description of the process. 
In conclusion, the proposed research cloud-based vibration testing facility for diesel 
engines has the potential to revolutionize engine development, testing and 
maintenance in various industries. By taking advantage of cloud computing, this 
system improves efficiency and cost-effectiveness while supporting the continuous 
improvement of diesel engine technology. 
 
Corresponding author: Prof. Sergei Levchenko 
International Institute of Applied Research and Technology 
Steinbruchweg 2/1, D-71069 Sindelfingen, Germany 
sergei.levchenko@iiart.de 
ORCID: 0000-0003-3336-8330 
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Thermoelectric heat conversion based on the Seebeck and Peltier effects generated at 
the junction between two materials of type-n and type-p is well known. Here, we 
present a demonstration of an unconventional thermoelectric energy conversion that 
is based on a single element made of an anisotropic material. In such materials, a heat 
flow generates a transverse thermoelectric electric field lying across the heat flow. 
Potentially, in applications involving miniature devices, the anisotropic thermoelectric 
effect has the advantage over traditional thermoelectrics that it simplifies the 
thermoelectric generator architecture. A feature of anisotropic thermoelectrics is that 
the thermoelectric voltage is proportional to the element length and inversely 
proportional to the effective thickness. We have prepared an experimental sample 
consisting of a 10-m-long glass-insulated single-crystal tin-doped bismuth microwire 
(D=20 μm, d=4 μm) *1,2+. Crucial for this experiment is the ability to grow the 
microwire as a single-crystal using a technique of recrystallization with laser heating 
and under a strong electric field. The sample was wound as a spiral, bonded to a 
copper disk, and used in various experiments. The sensitivity of the sample to heat 
flow is as high as 10-2 V/W with a time constant s of about 0.5 s. Polycrystalline Bi films 
with a thickness of 2-5 μm were deposited on the mica support by the vacuum 
thermal evaporation method. Experimental samples of heat flux sensors were made 
on the basis of recrystallized Bi films under laser heating and in a strong electric field. 
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The electron transport and transverse magnetoresistance of glass-insulated Bi0.92Sb0.08 
single-crystal wires with diameters of 180 nm to 2.2 m and the (1011) orientation 
along the wire axis have been studied. Thin wires can be varied as a function wire 
diameter, pressure, temperature and growth orientation. Glass-insulated Bi0.92Sb0.08 

semiconductor single-crystal wires with various diameters (0.2–2.2 µm) were 
prepared by liquid phase casting (the Ulitovsky method) [1]. All samples had a strictly 
cylindrical shape with a circular cross section and are single-crystal had the (1011) 
orientation along the wire axis. It has been first found that the energy gap E 
increases by a factor of 4 with a decrease in wire diameter d due to the manifestation 
of the quantum size effect, which can occur under conditions of a linear energy–
momentum dispersion law characteristic of both the gapless state and the surface 
states in topological insulators (TIs) [2]. It has been revealed that, in strong magnetic 
fields at low temperatures, a semiconductor–semimetal transition occurs, which is 
evident as an anomalous decrease in the transverse MR anisotropy and the 
appearance of a metallic temperature dependence of resistance at T < 100 K. The 
features of the manifestation of the quantum size effect in Bi0.92Sb0.08 wires, 
semiconductor–semimetal electronic transitions induced by a magnetic field, and a 
decrease in the transverse MR anisotropy indicate the occurrence of new effects in 
low-dimensional structures based on semiconductor wire (TIs), which require new 
scientific approaches and applications.  
The study was supported by the Project « Nanostructures and advanced materials for 
implementation in spintronics, thermoelectricity and optoelectronics » no. 020201. 


