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Thermoeconomic optimization of a Kalina cycle for a central receiver concentrating solar power plant
Concentrating solar power plants use a number of reflecting mirrors to focus and convert the incident solar energy to heat,
and a power cycle to convert this heat into electricity. This paper evaluates the use of a high temperature Kalina cycle for
a central receiver concentrating solar power plant with direct vapour generation and without storage. The use of the
ammonia-water mixture as the power cycle working fluid with non-isothermal evaporation and condensation presents the
potential to improve the overall performance of the plant. This however comes at a price of requiring larger heat
exchangers because of lower thermal pinch and heat transfer degradation for mixtures as compared with using a pure
fluid in a conventional steam Rankine cycle, and the necessity to use a complex cycle arrangement. Most of the previous
studies on the Kalina cycle focused solely on the thermodynamic aspects of the cycle, thereby comparing cycles which
require different investment costs. In this study, the economic aspect and the part-load performance are also considered
for a thorough evaluation of the Kalina cycle. A thermoeconomic optimization was performed by minimizing the levelized
cost of electricity. The different Kalina cycle simulations resulted in the levelized costs of electricity between 212.2 $ MWh-
1 and 218.9 $ MWh-1. For a plant of same rated capacity, the state-of-the-art steam Rankine cycle has a levelized cost of
electricity of 181.0 $ MWh-1. Therefore, when considering both the thermodynamic and the economic perspectives, the
results suggest that it is not beneficial to use the Kalina cycle for high temperature concentrating solar power plants.
 
General information
State: Published
Organisations: Department of Mechanical Engineering, Thermal Energy
Authors: Modi, A. (Intern), Kærn, M. R. (Intern), Andreasen, J. G. (Intern), Haglind, F. (Intern)
Pages: 276-287
Publication date: 2016
Main Research Area: Technical/natural sciences
 
Publication information
Journal: Energy Conversion and Management
Volume: 115
ISSN (Print): 0196-8904
Ratings: 
BFI (2017): BFI-level 1 
Web of Science (2017): Indexed yes 
BFI (2016): BFI-level 1 
Scopus rating (2016): CiteScore 6.04 SJR 2.287 SNIP 2.065 
Web of Science (2016): Indexed yes 
BFI (2015): BFI-level 1 
Scopus rating (2015): SJR 2.09 SNIP 2.092 CiteScore 5.24 
Web of Science (2015): Indexed yes 
BFI (2014): BFI-level 1 
Scopus rating (2014): SJR 1.854 SNIP 2.835 CiteScore 5.35 
Web of Science (2014): Indexed yes 
BFI (2013): BFI-level 1 
Scopus rating (2013): SJR 1.669 SNIP 2.558 CiteScore 4.49 
ISI indexed (2013): ISI indexed yes 
Web of Science (2013): Indexed yes 
BFI (2012): BFI-level 1 
Scopus rating (2012): SJR 1.732 SNIP 2.277 CiteScore 3.72 
ISI indexed (2012): ISI indexed yes 
Web of Science (2012): Indexed yes 
BFI (2011): BFI-level 1 
Scopus rating (2011): SJR 1.292 SNIP 1.846 CiteScore 3.03 
ISI indexed (2011): ISI indexed yes 
BFI (2010): BFI-level 1 
Scopus rating (2010): SJR 1.372 SNIP 1.75 
Web of Science (2010): Indexed yes 
BFI (2009): BFI-level 1 
Scopus rating (2009): SJR 1.339 SNIP 1.797 

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Online Research Database In Technology

https://core.ac.uk/display/43256706?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


Web of Science (2009): Indexed yes 
BFI (2008): BFI-level 1 
Scopus rating (2008): SJR 1.508 SNIP 1.905 
Web of Science (2008): Indexed yes 
Scopus rating (2007): SJR 1.196 SNIP 1.811 
Web of Science (2007): Indexed yes 
Scopus rating (2006): SJR 1.327 SNIP 1.816 
Web of Science (2006): Indexed yes 
Scopus rating (2005): SJR 1.577 SNIP 1.799 
Scopus rating (2004): SJR 1.049 SNIP 1.466 
Web of Science (2004): Indexed yes 
Scopus rating (2003): SJR 0.903 SNIP 1.321 
Scopus rating (2002): SJR 1.089 SNIP 1.463 
Web of Science (2002): Indexed yes 
Scopus rating (2001): SJR 0.81 SNIP 0.855 
Scopus rating (2000): SJR 0.576 SNIP 0.688 
Scopus rating (1999): SJR 0.515 SNIP 0.724 
Original language: English
Ammonia-water mixture, Central receiver, Concentrating solar power, Kalina cycle, Thermoeconomic optimization
DOIs: 
10.1016/j.enconman.2016.02.063 
Source: FindIt
Source-ID: 2298677013
Publication: Research - peer-review › Journal article – Annual report year: 2016

 


