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Strucné zhodnoceni priibéhu obhajoby:

The main goal of the thesis is the theoretical investigation to identify the application potential
of absorption power cycle (APC) systems for waste heat recovery (WHR) and combined power
and cooling. The potential is evaluated in comparison to other suitable benchmark
technologies such as absorption systems with different working fluids (typical water-ammonia
mixture from Kalina cycle) or organic Rankine cycle (ORC). The second goal was to prove the
technical feasibility of the APC and its components by design and building an APC experimental
unit as a proof-of-concept. Results from the experiments provided important knowledge that
can define actual range of applicability and future development of the salt solution APC.

The doctoral student based his work on the thesis on a detailed research of APC and WHR
processes. He used his excellent theoretical knowledge of thermodynamic cycles as well as the
acquired practical experimental experience with the APC and its elements, which he gained
especially in the development and production of an expander manufactured by 3D rapid
prototyping. As a part of the defence, he presented theoretical and experimental procedures
that have been used to achieve the main and partial goals of his work.

His doctoral thesis comprises of novel results and knowledge defining position of the
absorption cycles among other thermal cycles that are used for low-potential energy
conversion to electricity and combined electricity generation and cooling. In summary an
actual range of APC application feasibility and major issues for future research and
development were identified. The results of the thesis have practical impacts for future
projects of decentralized energy sources as well as for co-and tri-generation operation mode of
the absorption systems

Dotazy a pfipominky:

The student gradually answered the individual questions of the opponents formulated in the
reviews.

In the following discussion the candidate answered all the questions and comments. Among
them the question of high corrosiveness of LiBR was raised. Ing. Novotny answered that the use
of the standard corrosion inhibitors is possible. The question of toxicity of LiBr was raised. The
answer was that the LiBr solution itself is nontoxic. The corrosion inhibitors have to be carefully
selected as some of them are carcinogenic. Doc. Hoznedl asked about the turbine design. The
answer was that the design was performed based on the ATLAS profiles. Prof. Liu asked
regarding the prediction of the component efficiency. It was shown that the prediction bounds
coincide well with the experimental data. The temperature profiles of the APC did not closely



follow the experimental data as the not all the real effects (e.g. mixing) were considered. Prof.
Safafik asked how to understand negative efficiency of power cycle presented in Fig. 6.28. The
answer was that the figure shows not only the cycle efficiency but also the system
consumption. Therefore, some points of the efficiency were negative.

According to the evaluation of the committee and the opponents, the dissertation is up to date
and beneficial for the areas of decentralized energy, WHR and CHP. The dissertation clearly
formulates the current real scope of APC applications. All opponents clearly agreed on the
usability of the results in practice and in follow-up research. The committee agrees that the
objectives of the work have been met. The results of the work are excellent, original, and
valuable for practice.

The presentation about the main benefits of the dissertation was well understandable and
concise. While answering the questions from the opponents and members of the committee,
Ing. Vaclav Novotny demonstrated the ability to defend the results of his independent
theoretical and creative activities and confirmed his excellent knowledge of this scientific field.
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