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Participating institutions

The following Czech Institutions have participated in the research of thermophysical properties and
chemical processes between August 2011 and August 2012:

Institute of Thermomechanics AS CR, v. v. i., (“IT ASCR”), Department of Thermodynamics,
Dolejskova 1402/5, CZ-182 00 Praha 8

Czech Technical University in Prague (“CTU"), Faculty of Mechanical Engineering, Department of
Fluid Mechanics and Thermodynamics, and Department of Power Engineering, Technicka 4, CZ-166
07 Praha

Institute of Chemical Technology Prague (“ICT”), Power Engineering Department (”ICT-IE”) and
Department of Physical Chemistry (“ICT-IPC”), Technicka 5, CZ-166 28 Praha 6

University of West Bohemia (“UWB”), Faculty of Mechanical Engineering, Department of Power
System Engineering, Univerzitni 8, CZ-306 14 Plzen

SKODA POWER, Plzen, Inc., A Doosan Company, Tylova 57, CZ-316 00 Plzen
Technical University of Liberec (“TUL”), Department of Chemistry, CZ-461 19 Liberec
SIGMA Research and Development Institute (“SIGMA”), Jana Sigmunda 79, CZ-783 50 Lutin
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Funding

The activities described below were sponsored by the Grant Agency of the Academy of Sciences of
the Czech Republic (GAAV CR), the Czech Science Foundation (GACR), SKODA POWER, Ministry of
Education, Youth and Sport of the Czech Republic (MSMT), and Ministry of Industry and Trade of the
Czech Republic (MPO).
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GEAMTOVA AGENTURA CEIRKE REFUBLIEY

Board of CZ NC PWS for 2010-2013:

Dr. J. Hruby

Prof. R. Mare$
Dr. T. Némec
Prof. P. Safafik
Prof. J. Sedlbauer

List of IAPWS-Related Activities

The Czech Committee in collaboration with the University of West Bohemia organized the 2011
IAPWS Meeting in Plzen (Pilsen). The Meeting was attended by 24 participants from the Czech Re-
public and they presented 12 papers [1-12].

Information about new documents adopted and authorized by IAPWS were published on the CZ NC
PWS website.

The joint project of IT ASCR and UWB sponsored by the Ministry of Education, Youth and Sports of
the Czech Republic provided financial support for international collaboration with IAPWS since 2009.
The project support will end on 31/12/2012.

Dr. Hruby (IT ASCR) and his collaborators studied thermodynamic properties of condensing steam
flow, measured density of supercooled water at high pressures, and conducted research into ther-
modynamic modeling of hydrates of water-carbon dioxide mixtures [1, 8, 13-19].

Prof. Mares$ (UWB) and his collaborators studied surface tension of water and other properties of wa-
ter and steam [3, 20-24].

Prof. Mare$ and Dr. Kalova (UWB) in collaboration with Prof. Anisimov (USA) studied thermophysical
properties of supercooled water [2, 25-27].

Prof. Marsik (IT ASCR) and his research team studied problems of droplet nucleation in water and the
influence of thermophysical properties of water on the efficiency of hydrogen fuel cells [6, 7, 28-30].

Prof. Sedlbauer (TUL) coordinated the IAPWS-IUPAC Joint Project entitled “Establishing
recommended data on thermodynamic properties of hydration for selected organic solutes and
gases” [4].

The research team at CTU continued to study wet steam energy losses in LP steam turbines
(publications are in preparation).

Dr. SedlaF (SIGMA) studied the problems of bubble fission and cavitation instabilities in water
turbines and pumps [31-32].
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Dr. Jificek (ICT-IE) and his collaborators studied the problem of renewable power sources and
chemical effects in water and steam systems of power plants [33-35].

Dr. Hnédkovsky (ICT-IPC) and his collaborators studied the properties of organic solutes in water [36-
49].

Prof. Stastny (SKODA POWER) and his co-workers tested and applied a numerical model of steam
flow in nozzles and turbine blade cascades with NaCl binary nucleation and condensation [4, 50, 51].

IAPWS Young Scientist Fellowships

In 2011, Dr. Vins completed his IAPWS Young Scientist Fellowship Project (exchange between the
Czech Republic and Germany) entitled “Development of Thermodynamic Models for Hydrates in Wa-
ter - Carbon Dioxide Mixtures” jointly supervised by Dr. Hruby and Prof. Span. The preliminary re -
sults were presented and discussed during the 2011 IAPWS Meeting in Plzen [8]. The final Project Re -
port will be presented during the 2012 IAPWS Meeting in Boulder. Five papers and presentations
were published [15-19].

Dr. Holten is currently completing his IAPWS Young Scientist Fellowship Project (exchange between
the Czech Republic and USA) entitled “Towards an IAPWS Guideline for the Thermodynamic Proper-
ties of Supercooled Water” jointly supervised by Dr. Hruby, Prof. Anisimov, and Dr. Sengers. The pre-
liminary results will be presented during the IAPWS Meeting 2012 in Boulder. One journal paper was
published [25].

References

[1] Hruby, J., Yasuoka, K., Okita, N.: Metastable Steam and Nucleation - Report to the
Task Group, (Joint Meeting of WGs IRS, PCAS and SCSW).

[2] Kalova, J., Mares, R., Anisimov, M. A., Sengers, J. V.: Scaled Equation of State for
Supercooled Water in the Mean-Filed Approximation, Technical Report prepared for IAPWS
Meeting 2011, Pilsen, 2011 (IAPWS Collaborative Young Scientist Project).

[3] Mares, R., Parry W., Hruby J., Miyagawa K., Orlov K..: Test Report of the Proposal of
Release on the IAPWS Formulation 2011 for the Thermal Conductivity of Ordinary Water
Substance.

[4] Sedlbauer, J.: Establishing Recommended Data on Thermodynamic Properties of
Hydration for Selected Solutes and Gases, Final Report.

[5] Stastny, M. Sejna, M.: Effects of Expansion Rate on Binary Condensation of NaCl and
Steam Flowing in a Turbine.

[6] Marsik, F.: Formulation of Aims of WG PCAS for next Years “Application of Physical

Properties of Water in technology of Classical and Hydrogen Power Engineering”. (A discussion
contribution).

[7] Marsik, F.: Closing Document of the ICRN #10 “pH Measurements and Potentiometric
Studies of Supercritical Aqueous Solutions”. (Discusion, preparation and formulation of a final
statement).

[8] Vins, V, Jager, A., Gernert, J., Hruby, J., Span, R.: Development of Thermodynamic
Models for Hydrates in Watre - Carbon Dioxide Mixtures. (IAPWS Collaborative Young Scientist
Project).

[9] Nezbeda, I. : From Ice to Steam and Aqueous Solutions with a Non-Speculative

Molecular Model. (A contribution at the 2011 IAPWS Meeting Symposium).



Report on IAPWS-related activities: August 2011-August 2012 4
Czech National Committee for the Properties of Water and Steam (CZ NC PWS)

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

Prchlik, L.: Large Steam Turbines for Elevated Steam Parameters and Implications for
Construction Material Used. (A contribution at the 2011 IAPWS Meeting Symposium).

Proks, M.: Training Reactor VR-1 CVUT Prague. Cavity & Temperature Effects. (A
contribution at the 2011 IAPWS Meeting Symposium).

Kysela, J.: Experimental Water Chemistry Research for Boiling and Supersritical
Water Cooled Reactor. (A contribution at the 2011 IAPWS Meeting Symposium).

Hruby, J.: A Computationally Efficient and Accurate Numerical Representation of
Thermodynamic Properties of Steam and Water for Computations of Non-Equilibrium
Condensing Steam Flow in Steam Turbines, pp177-186. In : Experimental Fluid Mechanics
2011, Conference Proceedings, Vol.1, Liberec, 2011.

Hruby, J., Hykl, J., Peukert, P., Smid, B.: Experimental Apparatus for Measurement of
Density of Supercooled Water at High Prassure, pp.680-687. In : Experimental Fluid Mechanics
2011, Conference Proceedings, Vol.2, Liberec, 2011.

Vins, V., Jager, A., Hruby, J., Span, R.: Phase Equilibria of Carbon Dioxide and
Methane Gas-Hydrates Predicted with the Modified Analytical S-L-V- Equation of State,
pp.1040-1052. In : Experimental Fluid Mechanics 2011, Conference Proceedings, Vol.2, Liberec,
2011.

A. Jager, V. Vins, J.Gernert, R. Span, J. Hruby: Phase equilibria with hydrate formation
in H,O + CO, mixtures modeled with reference equations of state, submitted to Fluid Phase
Equil. (June 2012)

Jager, A., Vins, V., Span, R., Hruby, J.: CO,-hydrate, Workshop of the German National
Committee of the IAPWS, Bochum, 2012

Vins, V., Jager, A., Gernert, J., Hruby, J., Span, R.: Phase Equilibria of Gsseous
Hydrates in Mixture Water - Carbon Dioxide Modelled by Means of Reference Equations of
State, Annual Meeting of the Czech National Committee of the IAPWS, Prague, 2012 (in Czech)

Jager, A., Vins, V., Span, R., Hruby, J.: CO,-hydrates, GERG Academic Network Event,
Brussels, 2012

Kalova J., Mares R.: Second Inflection Point of the Surface Tension of Water,
International Journal of Thermophysics, Vol.33, No.6, 2012, pp.992-999

Kalova J., Mares R.: Size-Dependent Surface Tension, In: 18th Symposium on
Thermophysical Properties, NIST, Boulder, 2012

Kalova, J., Mares, R.: Few Remarks to the van der Waals Equation, Littera Scripta
2011, 2011 (in Czech)

Mares, R.: Influence of Heat Radiation on a Temperature Sensor in a Measuring
Chamber, Proceedings of the Technical University Ostrava, Ostrava, 2010

Mares, R., Kalova, J.: Critical Exponents Values for Fluids and Linear Scaled Equation
of State, Littera Scripta 2011, 2011 (in Czech)

Holten, V., Kalova, J., Anisimov, M.A., Sengers, J.V.: Thermodynamics of Liquid-Liquid
Criticality in Supercooled Water in a Mean-Field Approximation, International Journal of
Thermophysics, Vol.33, No.5, pp.758-773

Kalova, J.: Thermodynamic Modeling of Supercooled Water, PhD Thesis, West
Bohemia University, Pilsen, 2012



Report on IAPWS-related activities: August 2011-August 2012 5
Czech National Committee for the Properties of Water and Steam (CZ NC PWS)

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

Mares, R., Kalova, J.: Experimental Determination of the Suface Tension of the
Supercooled Water, In : Proceedings of the 31" Meeting of the Departments of Fluid
Mechanics and Thermodynamics, Mikulov, 2012

Marsik, F., Nemec, T.: Hydrogen Energy and Its Transformations - Hydrogen
Technologies, (in Czech). In : Workshop Modelling and Measurements in Energetics, University
of West Bohemia, Pilzen, 2012.

Marsik, F., Nemec, T., Pavelka, M.: Enhancement of Hydrogen Fuel Cell Efficiency by
Control of the Surface Tension of Water - A Thermodynamical Analysis. In : Hydrogen and Fuel
Cells Conference 2011, Cancun, 2011

Nemec, T., Eisenschmidt, K., Rauschenberger, Ph., Weigand, B.: Parametrization of
the Homogeneous Ice Nucleation Rate for the Numerical Simulation of Multiphase Flow,
pp.227-228. In : 83rd Annual Scientific Conference of the International Association of Applied
Mathematics and Mechanics, Book of Abstracts, Darmstadt, 2012.

Sedlar, M., Komarek, M., Vyroubal, M., Muller, M.: Experimental and Numerical
Analysis of Cavitation Flow around a Hydrofoil. pp.11-23, (Keynote lecture), In : Experimental
Fluid Mechanics 2011, Conference Proceedings, Vol.1, Liberec, 2011

Sedlar, M., Sputa, O., Komarek, M.: CFD Analysis of Cavitation Phenomena in Mixed-
Flow Pump, International Journal of Fluid Machinery and Systems, Vol. 5, No. 1, 2012, pp. 18-
29

Jiricek, I., Rudasova, P., Zemlova, T.: A Thermogravimetric Study of the Behavior of
Biomass Blends During Combustion, Acta Polytechnica, Vol. 52, No. 3, 2012, pp.39-42.

Jiricek, I.: Classic vs Alternative Energy Sources. In : Proceedings of 25" Summer
School: Chemistry for Life, The ICT Prague, 2011 (in Czech)

Jiricek 1., Zemlova T., Janda V.: Admixtures for Effective Combustion of Straw, CZ
BIOM, 2011, pp. 8-13, (in Czech)

Simurka, L., Cibulka, I., Hnedkovasky, L.: Partial Molar Volumes of Selected Aliphatic
Alcohols at Infinite Dilution in Water at Temperatures T = (278 to 573) K and Pressures up to 30
MPa, Journal and Chemical and Engineering Data, Vol.56, No.12, 2011, pp.4564-4576

Cibulka, 1., Simurka, L., Hnedkovsky, L.: Partial Molar Volumes of Organic Solutes in
Water. XXIII. Cyclic Ketones at T = (298 to 573) K and Pressures up to 30 MPa, Journal of
Chemical Thermodynamics, Vol.43, No.7, 2011, pp.1028-1035

Bolotov, A., Cubulka, I., Hnedkovsky, L.: Partial Molar Volumes and Partial Molar
Isentropic Compressions of gamma-Butyrolactone and epsilon-Caprolactone at Infinite Dilution
in Water at Temperatures (278.15 to 318.15) K and at Atmospheric Pressure, Journal of
Solution Chemistry, Vol.40, No.5, 2011, pp.751-763

Cibulka, I., Hnedkovsky, L.: Group Contribution Method for Standard Molar Volumes
of Aqueous Aliphatic Alcohols, Ethers and Ketones over Extended Ranges of Temperature and
Pressure, Journal of Chemical Thermodynamics, Vol.43, No.8, 2011, pp.1215-1223

Ondo, D., Barankova, E., Dohnal, V.: Gas-Liquid Partitioning of Halogenated Volatile
Organic Compounds in Aqueous Cyclodextrin Solutions, Journal of Chemical Thermodynamics,
Vol.43, No.8, 2011, pp.1270-1277

Dohnal, V., Rehak, K.: Determination of Infinite Dilution Partial Molar Excess
Enthalpies and Volumes for Some lonic Liquid Precursors in Water and Methanol Using
Tandem Flow Mixing Calorimetry and Vibrating-Tube Densimetry, Journal of Chemical and
Engineering Data, Vol.56, No.7, pp.3047-3052, 2011



Report on IAPWS-related activities: August 2011-August 2012 6
Czech National Committee for the Properties of Water and Steam (CZ NC PWS)

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

Viererblova, L., Kolafa, J.: A Classical Polarizable Model for Simulations of Water and
Ice, Physical Chemistry Chemical Physics, Vol.13, Issue 44, 2011, pp.19925-19935

Svoboda, O., Oncak, M., Slavicek, P.: Simulations of Light Induced Processes in Water
Based on Ab Initio Path Integrals Molecular Dynamics. |. Photoabsorption, Journal of Chemical
Physics, Vol.135, Issue 15, Article Number 154301, 2011

Svoboda, O., Oncak, M., Slavicek, P.: Simulations of Light Induced Processes in Water
Based on Ab Initio Path Integrals Molecular Dynamics. |. Photoionization, Journal of Chemical
Physics, Vol.135, Issue 15, Article Number 154302, 2011

Oncak, M., Slavicek, P., Farnik, M., Buck, U.: Photochemistry of Hydrogen Halides on
Water Clusters: Simulations of Electronic Spectra and Photodynamics, and Comparison with
Photodissociation Experiments, Journal of Physical Chemistry A, Vol.115, Issue 23, 2011,
pp.6155-6168

Thurmer, S., Seidel, R., Winter, B., Oncak, M., Slavicek, P.: Flexible H,O, in Water:
Electronic Structure from Photoelectron Spectroscopy and Ab Initio Calculations, Journal of
Physical Chemistry A, Vol.115, Issue 23, 2011, pp.6239-6249

Schroder, D., Duchackova, L., Tarabek, J., Karwowska, M., Fijalkowski, K.J., Oncak, M.,
Slavicek, P.: Direct Observation of Triple lons in Aqueous Solutions of Nickel(ll) Sulfate: A
Molecular Link Between the Gas Phase and Bulk Behavior, Journal of American Chemical
Society, Vol.133, No.8, 2011, pp.2444-2451

Poterya, V., Fedor, J., Pysanenko, A., Tkac, O., Lengyel, J., Oncak, M., Slavicek, P.,
Farnik, M.: Photochemistry of Hl on Argon and Water Nanoparticles: Hydronium Radical
Generation in HI Center dot(H,O)(n), Physical Chemistry Chemical Physics, Vol.13, No.6, 2011,
pp.2250-2258

Pluharova, E., Jungwirth, P., Bradforth, S.E., Slavicek, P.: onization of Purine
Tautomers in Nucleobases, Nucleosides, and Nucleotides: From the Gas Phase to the Aqueous
Environment, Journal of Physical Chemistry B, Vol.115, No.5, 2011, pp.1294-1305

Stastny, M., Sejna, M.: Effects of Expansion Rate on Binary Condensation of NaCl and
Steam Flowing in a Turbine, Power Plant Chemistry, Vol.13, No.8, 2011, pp.460-467

Stastny, M., Sejna, M.: Binary Condensation of NaCl and Steam for Transonic and
Subsonic Flow in a Turbine Cascade, In : Proceedings of the Conference on Computational
Mechanics, Pilsen, 2011



	National Committee Contacts
	Participating institutions
	Funding
	Board of CZ NC PWS for 2010-2013:
	List of IAPWS-Related Activities
	IAPWS Young Scientist Fellowships
	References

