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From the thermodynamic point of view, the efficiency of the gas turbine engine can be increased by shifting the operating
point towards higher pressures and temperatures of working medium. High temperature of working medium requires the 
use of extremely expensive materials, otherwise the lifetime of the engine is radically shortened. More or less effective 
cooling technologies have been used and developed for several decades, but they are still the object of special interest 
of all turbine companies, as the problem is how to find a proper balance between effective cooling and minimisation of 
losses resulting from the delivery of cooling air to the system. At present, the temperature of the exhaust gas leaving the 
combustion chamber and approaching the first turbine stage can be higher by 200-300 degrees than the melting point of 
the material of which the stage blades are made. Stage operation in those conditions is ensured by permanent blade 
cooling with the secondary air delivered directly from the compressor via a duct bypassing the combustion chamber. 
Relatively large amounts of this cooling medium are delivered through holes in the blade surface to create a film of cool 
air separating the blade surface from the main flow of hot working medium. Recently, growing interest has been 
observed in effusion cooling of passage walls in first turbine stages. This cooling methodology consists in making a large
number of very small holes through which relatively small amounts of secondary air flow into the passage, thus 
increasing the wall cooling effect. The diameters of these holes, drilled using laser technology, are of an order of 50 μm. 
Effusion cooling technology presents one possible method whereby high cooling performance can be achieved whilst 
simultaneously reducing the required coolant flow rate. It is fundamentally based on a similar mechanism to film cooling 
in which coolant is passed through holes in the blade surface, forming a protective film of cooler air.

Yes

Yes

KA Orlowski, T Ochrymiuk, L Hlaskova, D Chuchala, Z Kopecky 
Revisiting the estimation of cutting power with different energetic 
methods while sawing soft and hard woods on the circular sawing 
machine: a Central European case
Wood Science and Technology 54 (2), 457-477
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PJ Ziółkowski, T Ochrymiuk, VA Eremeyev Adaptation of the arbitrary 
Lagrange–Euler approach to fluid–solid interaction on an example of 
high velocity flow over thin platelet
Continuum Mechanics and Thermodynamics, 1-14 

L Hlásková, KA Orlowski, Z Kopecký, M Sviták, T Ochrymiuk
Fracture toughness and shear yield strength determination for two 
selected species of central European provenance
BioResources 13 (3), 6171-6186

KA Orlowski, T Ochrymiuk, J Sandak, A Sandak
Estimation of fracture toughness and shear yield stress of orthotropic 
materials in cutting with rotating tools
Engineering Fracture Mechanics 178, 433-444
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i You may select up to two disciplines out of 12 disciplines represented in the Doctoral School
ii Observe the limit of not more than 2000 characters
iii Leave only one answer
iv Select the role in the project: PI stands for principal investigator (refers to the holder of an independent grant and the lead
researcher for the grant project), Co-I for co-investigator (Co-I assists the principal investigator in the management and
leadership of the research project), R for researcher

v Add any other relevant information e.g. awards for PhD students whom you supervised (no more than 1600 characters)

Considering the nature of the supervisor's work at IMP PAN, where several large international projects are always 
carried out, a PhD student can count on active participation in current projects, e.g. POLNOR CCS 2020-2023, as well 
as in future ones. Participation of a doctoral student in addition to access to one of the best CFD / CSD groups in 
Poland may consist of short internships in national and international scientific centers being members of the project 
consortium (e.g. in Norway), participation in international conferences or access to researchers from leading 
international research centers. In a particular case, the most promising PhD students may be employed on a part-time 
basis for the duration of the project. 


