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Poland, like many other countries around the world, has recently deveoped a great interest in the ORC systems. This poster presents a review of the scientific work on the ORC power plants carried out in five Polish scientific
centres located in four cmes Institute of FIuld Flow Machinery in Gdansk (IFFM Gdansk) and Gdansk University of Technology (Gdansk UT), Lodz University of Technology (L6dz UT), West Pomeranian University of Technology in
(WPUT S; ), Wroctaw Uni y of Technology (Wroctaw UT). It should be stressed that this review refers to the papers and articles published within the last 10 years. The review process is based on analysis of the
following puhllca(lons. IFFM Gdansk and Gdansk UT [16,22,24-30,38-40,42], £ 6dz UT [1, 7, 8,15,20,21,32], WPUT Szczecin [2-6,17,31-36] and Wroctaw UT[9-14,18,19,23].

WROCLAW UNIVERSITY OF TECHNOLOGY (WROCLAW UT) WEST POMERANIAN UNIVERSITY OF TECHNOLOGY IN SZCZECIN
. the first in Poland research work related to the experimental micro-ORC  system - a prototype installation with R11 used the . thermodynamic analysis of the ORC system and the possibility of improving the efficiency of the work of this
thermal oil evaporator and the process of expansion was based on volumetric machines, [11] type of systems [2, 3]

. use of low-temperature heat sources to supplying bottoming cycle in hybrid -dual-fluid power plant [6]

. evaporation of a working fluid in the near critical region

. effectiveness of supercritical organic power plant [4, 5]

. single cycle power plant supplied by heat sources of different temperature

. utilization of waste heat from industrial processes, e.g. from the firing of cement clinker, by using sub and
supercritical ORC system [5],

. utilization of heat from engine cooling (engines fuelled by gas and biogas) [4]
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Figure 1. View of the test ORC installation in Wroctaw TU [19] SUPERCRITICAL ORC

|

. the second prototype was built only of serial components available on the market (two expansion volumetric machines,
spiral and screw ones, with the power of 2kW each, a hermetic seal installation with a magnetic clutch to drive
generators without need to directly connect the shafts, the working fluid R123) [19]

. analysis of systems with heat accumulator for aligning the variable thermal characteristics of heat sources [18] R c
. research on modular systems by using energy from many sources [19]
INSTITUTE OF FLUID-FLOW MACHINERY IN GDANSK &
GDANSK UNIVERSITY OF TECHNOLOGY Figure 7. Simplified diagram of the biogas generator and ORC [2] or S-ORC [3] modules; A - node, B - biogas, C - condenser, E -
gas engine, F - chamber, G - P- R - periodic g of the digester at the initial stage of
. the concept of cogeneration micro-ORC power plant with thermal power from 25 to 199 kW and electric power from 2 to 12 fermentation process, § - supe rcrmcal heat exchange, T~ turbine, V vaporizer.
kW [16,25,26,29,42] - key project no. POIG.01.01.02-00-016/08
« anew criterion for the selection of the working fluid [27] EXPERIMENTAL WORKS
WEST POMERANIAN UNIVERSITY OF TECHNOLOGY, Szczecin &
A';(Tz) TUBOSERVICE SP. 2 0.0. L6d2
Iv,
n=1 c,T, - . experimental study of subcritical ORC with R227ea as working fluid — simulating operation of geothermal power
ho e +1 plant [32]
i . researching in the direction of hermetic turbogenerators

. heat exchangers with micro-channels [27]

. the prototype of micro-power plant with R123 as working fluid built in Department of Heat Engineering of Gdarisk University
of Technology with the cooperation of Institute of Fluid-Flow Machinery PAN in Gdarisk [ 39] (as the expansion
machine a reversed refrigeration spiral compressor was used)

. comparative analysis of the axial single and multi-stage turbines, radial and-axial- radial turbines [28]
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Figure 2 Micro heat exchanger Figure 3 Microturbine Rys. 8 Small ORC Power Plant with R227ea Fig 9. Cross-section of the hermetic turbogenerator
design
LODZ UNIVERSITY OF TECHNOLOGY (LODZ UT) f)\\to x:s;n%sg?; g:]e" erfissejr:mrpcrg:\esi:usggn.0020 06/2009 is realised. Supercritical power plant with R227ea supplied by raw
. analysis of application of the ORC technology for geothermal energy utilization [8, 15, 20] SUMMARY

: numerical calculation and experimentalstudy of small power turbines [1] Review of available literature that has been published by the Polish researchers allows to conclude that the themes associated

w with the ORC systems and with possibilities of their application are present at the Polish universities and are implemented not
] only in theoretical terms but in experimental studies, too. Some trends are visible: IFFM i Gdansk UT concentrate their

research on micro systems, researchers from Wroclaw UT push their interests towards volumetric expansion machines and
| \ \ towards the possibility of acquisition and transportation of waste heat for its agglomeration. However, researchers employed in
[ |

WPUT together with the Turboservice Sp. z 0.0. focused their research on the possibility of converting energy from low and
medium temperature sources in small and medium-size ORC systems. Authors of this poster would also like to mention works
of Prof. B. Zaporowski from the Poznan University of Technology that are devoted to a comparative analysis of efficiency of
various types of energy systems supplied with different types of fuels (conventional, renewable). Prof. Zaporowski was the first
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Figure. 4. The grid for the Figure. 5. The grid forthe  Figuer 6. Distribution of the Mach number at 50% of the in Poland who promoted the ORC systems as those being equivalent to other more popular and better known energy systems
second channel of nozzles second channel impeller flow-through channel [41].
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