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INCREASE OF SOLAR RADIATION DUE TO CLIMATE CHANGE 
AND ITS IMPACT ON SOLAR ENERGY USE 

There is a significant change in solar radiation in Central Europe coinciding with the IPCC climate change model 
calculations. The increase of yearly solar radiation on the horizontal surface is about 0.38 percent/year. On the other 
hand, photovoltaic solar modules show an ageing effect of the same order of magnitude, i.e. a reduction of yearly energy 
yield between 0.3 and 0.5 percent/year. This reduction is normally taken into account in economic calculations such as 
payback time and internal rate of interest. 

As the two trends of increase in radiation and ageing of solar modules are in opposite direction to each other, 
they will - with their uncertainties - neutralize one another to zero. Thus, the energy production of photovoltaic systems 
can be calculated without any deductions due to ageing in the future. 
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EXPLOITATION OF SWEET SORHUM BIOMASS FOR BIOFUELS PRODUCTION 
USING MIXED ACIDOGENIC AND METHANOGENIC CULTURES 

AND PURE CULTURES OF RUMINOCOCCUS ALBUS 

The present study focuses on the exploitation of sweet sorghum biomass for gas biofuels production in continuous 
and batch systems. Sweet sorghum is an annual C4 plant of tropical origin, well-adapted to sub-tropical and temperate 
regions and highly productive in biomass. It is rich in readily fermentable sugars and thus it can be considered as an 
excellent raw material for biohydrogen production from many different fermentative microorganisms. Extraction of free 
sugars from the sorghum stalks was achieved using water at 30°C. After the extraction process a liquid fraction 
(sorghum extract), rich in sucrose, and a solid fraction (sorghum cellulosic-hemicellulosic residues or sorghum 
bagasse), containing the cellulose and hemicelluloses, were obtained. 

A two-step continuous process was developed for the biological hydrogen production and the subsequent 
production of biogas from sweet sorghum extract. In the first reactor sugars were fermentted to hydrogen, volatite fatty 
acids and alhohols b mixed acidogenic culture derived from the indigenous microfauna of sweet sorhgum. The 
hydrogen producing reactor was operated at five different hydraulic retention times (HRT), i.e 24h, 12h, 8h, 6h and 4h. 
The HRT of 12h prooved to be the most effective leading to the production 10.4 L H2/kg sweet sorhgum biomass. 
Subsequantely, the effluent was fed to the methanogenic reactor, where all the residual organic compounts were 
digested by an aclimateted methanogenic culture derived from activated sludge. The operation of the methanogenic 
reactor was studied at three different HRTs, i.e 20d, 15d and lOd whith the latter being the most prosing leading to the 
production 35.2 L CIVkg sweet sorhgum biomass. 

Both continous and batch cultures were used for the investigation of hydrogen production from sweet sorghum 
biomass using Ruminococcus albus. R. cdbus is an important, fibrolytic bacterium of the rumen that can hydrolyse both 
cellulose and hemicellulose and ferment dishacharides, hexoses and pentoses. A continous stirred tank reactor operated 
at 42h HRT was used for hydrogen production from sweet sorgum extract, whereas the exploitation of the whole 
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