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• pipeline systems and networks

• pumps and compressors

• filtration, settlers, centrifuges and cyclones

• grinding and milling

• agglomeration of particular materials

• transport and storage of particular materials

➢ Research and development of technology for purification 

and recycling of used cooking oils (2021-2024)

➢ Process characteristic of coalescer (2023-2024)

➢ Biofilter wih dielectric heating (2016-2019)



• flow in agitated batch

• mixing of heterogeneous systems

• mixing of non-Newtonian fluids

• heat transfer in agitated batch

• dispergation

• static mixers

➢ Development of new homogenisation technology for high viscous dispersion 

of the non-newton type (2018 – 2020)

➢ Design of mixer optimised for water purification and water treatment 

processes (2019 – 2020)

➢ Development of separation technology for the processing of radioactive 

sludge. (2018 – 2020) 

➢ Local turbulent energy dissipation rate in dispersion systems (2016 – 2018)



• rotary and extrusion rheology

• viscous, visco-plasticelastic fluids, thixotropy

• rheological properties of industrial substances 

and fine grained suspensions

• polymer processing technologies

➢ Model of fibre segregation in dependence on rheological 

properties of fresh HPC (2021-2023)

➢ Control and optimization of selected wastewater treatment 

devices based on inline rheological properties of batch measurement 

focused on the development of innovated thickening 

and dewatering equipment (2019-2022)

➢ Treatment of concentrated waste suspensions from energetic equipment (2015 – 2017)

➢ Physical and rheological properties of collagen matter (2014 – 2016)



• evaporators 

• drying and dryers

• direct and indirect ohmic heating

• industrial furnaces

• industrial cooling and cryogenic

• energy balancing of processes, optimization

➢ Laboratory demonstration unit to dry biologically active 

substances by nebulization using compressed carbon dioxide 

(2020-2021)

➢ Optimization of equipment for biological matter drying by 

atomization using carbon dioxide (2017-2018)

➢ Experimental and theoretical study of the convective heat 

transfer in turbulent swirling impinging jet (2014 – 2016)



• design and rating calculations

• design, optimization of heat transfer surfaces

• experimental verification of hydraulic 

characteristics and of heat transfer efficiency

➢ Plate heat exchangers – experimental 

verification of hydraulic characteristics, 

heat transfer efficiency, optimisation

of heat transfer surface

      – cooperation with TENEZ (from 2014)

➢ Industrial dryers (fluidised, spray,…) 

      – cooperation with MEGA, Bochemie (from 2015)



• distillation, rectification 

• absorption, adsorption 

• crystallisation, dissolution, extraction

• membrane gas cleaning processes

• design of reactors and bioreactors

• technology design, balancing and optimization

➢ The innovative system for coke oven wastewater 

treatment and water recovery with use of clean 

technologies. (2016-2019) 

➢ Research and Technology Development in Nitric 

Acid Production (2011 – 2013)

➢ Innovation and Optimization of the Technologies 

for Natural Gas Drying  (2009 – 2012)



• waste water treatment and gaseous pollution 

control technologies

• waste processing in biorefinery concept, 

biofuels 2+, CCU technologies

• analysis and intensification of transport 

phenomena in equipment

• pretreatment of wastes 

• design of equipment, scale-up/down rules

• biorefinery - design, optimization, TEA studies 

➢ CCUV4 – Green Deal strategies for V4 countries: 

The needs and challenges to reach low-carbon 

industry (2022-2023)

➢ Research centre for low-carbon energy 

technologies (2018-2023)



• mathematical modelling and control of processes and equipment

• use of software Ansys, Femina, Matlab, Fluent

• numerical simulations of mass, momentum and heat transfer

• regression analysis of models

➢ Cooperation at the projects 

being simultaneously solved 

at R & D activities.
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extreme conditions -50°C for 

turbopropeller aircraft engines



➢ - experimental particle size analysis,

modelling specific energy requirements and particle characteristics

➢ - experimental studies concerning product quality, 

effect of cooling/rapid batch decompression, numeric and dynamic process modelling.
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•

The impact on safety, energy recovery by PINCH analysis, use of

renewable energy systems, and a lifetime of the technology.

•

•
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➢ Prof. Ing. Tomáš Jirout, Ph.D. 

Vice-dean for Academic and Research Affairs

the Head of the Department
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