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Dr. Semenyuk is an internationally recognized expert on thermoelectrics having 49 years experience in this field
of knowledge as well as in related branches of science and technology.

The main trends of scientific activity:

Thermoelectric materials science

Irreversible thermodynamics and physics of thermoelectric phenomena

Theory of optimal control relative to thermoelectricity

Problems of heat transfer relative to thermoelectricity

Design and development of novel thermoelectric coolers and devices

System approach to the harmonization of thermoelectric coolers with other system components
Thermoelectric technology, with emphasis on sub-miniature thermoelectric coolers for micro electronic
and electro-optic components

Non-stationary effects in thermoelements

Measurement technique

Main theoretical results:

Extension of the Pontryagin’s principle of maximum to optimal control of functionally graded
thermoelectric materials

Development of the nowel methods of cascade coolers optimization based on the theory of optimal control
Solution of the series of variational problems in thermoelectricity

Solution of the problem of transient behavior of multi-stage coolers with arbitrary cascade numbers
Modeling of the complex thermoelectric systems and development of methods of their optimal
coordination

Computer programs for optimization of TE materials, TE coolers and related systems

Modeling and evaluation of periodic thermal waves in thermoelements

Theoretical substantiation of certain characteristic limits in thermoelectricity

Main results in thermoelectric technology:

Technology of thermoelectric micro coolers on Czochralski grown single crystals with increased
thermoelectric efficiency

Development of standard MC, MD and ML series of micro modules for cooling electronic and electro-
optic components

Technology of subminiature bulk TE coolers, having extremely high heat flux densities including micro
modules with diamond substrates (in cooperation with Jet Propulsion Laboratory, California Institute of
Techcnology, Ca)

Short-legged multi-stage thermoelectric coolers with extremely short cool down time
Thermoelectrically cooled semiconductor lasers, light-emitting diodes, multi-element matrices of infra-red
detectors, X-ray detectors, shape memory “smart structures”, power amplifiers

Custom made thermoelectric coolers and systems. Clients include over 60 companies consumers of TE
coolers and scientific institutions in EU countries, USA and Asia.
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