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ABSTRACT
In order to combine a photovoltaic module and an electrolyzer to produce hydrogen from water, an 

intermediate DC/DC converter can be used to adapt output power features of the module to input 

power features of the electrolyzer. This can also be done without using electronics, which results in 

saving as much as 700 USD/kW, as previous investigation has shown. A more sophisticated 

investigation should be carried out with the aim of improving high system efficiency, resulting in 

matching the photovoltaic module maximum power point trajectory (the maximum power point 

path in the U-I plane as a result of solar irradiance change) to the operating characteristic of the 

electrolyzer. This paper presents an analysis of the influences of photovoltaic module electric 

properties, such as series and parallel resistance and non-ideality factor, on the maximum power 

point trajectory at different levels of solar irradiance. The possibility of various inclinations (right - 

vertical - left) in relation to an arbitrary chosen operating characteristic of the electrolyzer is also 

demonstrated. Simulated results are obtained by using Matlab/Simulink simulations of the well 

known one-diode model. Simulations have been confirmed with experiments on a real photovoltaic 

module where solar irradiance, solar cell temperature, electric current, and voltage in the circuit 

with variable ohmic resistance have been measured.

KEYWORDS
photovoltaic module, series resistance, parallel resistance, non-ideality factor, operating (U-I) 

characteristic, maximum power point, electrolyzer

PAPER SUBMITTED: 2009-03-22 

PAPER REVISED: 2010-05-14 

PAPER ACCEPTED: 2010-06-06 

DOI REFERENCE: 10.2298/TSCI1003729F

CITATION EXPORT: view in browser or download as text file

THERMAL SCIENCE YEAR 2010, VOLUME 14, ISSUE 3, PAGES [729 - 738] 

Authors of this Paper

Related papers

Cited By

External Links



    

REFERENCES [view full list]
1. Grimes, C. A., Varghese, O. K., Ranjan, S., Light, Water, Hydrogen, Springer-Verlag, Berlin, 

Heidelberg, 2008 

2. Gibson, L. T., Kelly, A. N., Optimization of Solar Powered Hydrogen Production Using 

Photovoltaic Electrolysis Devices, International Journal of Hydrogen Energy, 33 (2008), 21, 

pp. 5931-5940  

3. www.fuelcells.org/info/charts/h2fuelingstations.pdf 

4. Bilgen, E., Solar Hydrogen from Photovoltaic-Electrolyzer Systems, Energy Convers Manage, 

42 (2001), 9, pp. 1004-1057  

5. Khan, M. J., Iqbal, M. T., Pre-Feasibility Study of Stand-Alone Hybrid Energy Systems for 

Applications in Newfoundland, Renewable Energy, 30 (2005), 6, pp. 835-54  

6. Barbir, F., PEM Electrolysis for Production of Hydrogen from Renewable Energy Sources, Solar 

Energy 78 (2005), 5, pp. 661-669  

7. Shapiro, D., et al., Solar Powered Regenerative PEM Electrolyzer/Fuel Cell System, Solar 

Energy,79 (2005), 5, pp. 544-550  

8. Biddyut, P., Andrews, J., Optimal Coupling of PV Arrays to PEM Electrolysers in Solar-

Hydrogen Systems for Remote Area Power Supply, International Journal of Hydrogen Energy, 

33 (2008), 2, pp. 490-498 

9. Clarke, R. E., et al., Direct Coupling of an Electrolyser to a Solar PV System for Generating 

Hydrogen, International Journal of Hydrogen Energy, 34 (2009), 6, pp. 2531-2542 

10. ***, The MathWorks Inc., Using Simulink, 2000 

11. Salas, V., et al., Review of the Maximum Power Point Tracking Algorithms for Stand-Alone 

Photovoltaic Systems, Solar Energy Materials & Solar Cells, 90 (2006), 11, pp. 1555-1578 

12. ***, MitsubishiMaterials, www.mmc.co.jp/alloy/english/products/happou/kouzou.html#hyou 

13. Markvart, T., Solar Electricity, John Wiley & Sons Inc., Chichester, UK, 1994 

14. www.solarcentury.co.uk/content/download/3163/26112/file/Sharp-ND-Series.pdf 

15. Ulleberg, Q., Modeling of Advanced Electrolyzers: a System Simulation Approach, 

International Journal of Hydrogen Energy, 28 (2003), 28, pp. 21-33 

16. Quaschning, V., Understanding Renewable Energy Systems, Bath Press, London, UK, 2005 

17. Kuliši}, P., Vuletin J., Zulim, I., Solar Cells (in Croatian), Školska knjiga, Zagreb, Croatia, 

ISBN: 953-0-31631-3, 1995 

18. Chenni, R., et al., A Detailed Modeling Method for Photovoltaic Cells, Energy, 32 (2007), 9, 

pp. 1724-1730 

19. Karatepe, E., Boztepe, M., Çolak, M., Estimation of Equivalent Circuit Parameters of PV 

Module Using Neural Network, IJCI Proceedings, International XII Turkish Symposium on 

Artificial Intelligence and Neural Networks, 2003, Vol. 1, No .1, pp. 214-221 

20. Tafticht, T., et al., An Improved Maximum Power Point Tracking Method for Photovoltaic 

Systems, Renewable Energy, 33 (2008), 7, pp. 1508-1516

PDF VERSION [DOWNLOAD]

AN INVESTIGATION INTO THE EFFECT OF 
PHOTOVOLTAIC MODULE ELECTRIC 
PROPERTIES ON MAXIMUM POWER POINT 
TRAJECTORY WITH THE AIM OF ITS 
ALIGNMENT WITH ELECTROLYZER U-I 
CHARACTERISTIC



Copyright © 2010 thermal science | by perfectlounge.com | xhtml | css 


