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Overview: Although renewable energy sources are
plentiful, their availability is highly volatile inime and
distributed across regions while and the procefisas

processes are being designed to produce electacity
liquid fuels, mainly bioethanol or biodiesel bus@lmore
advanced fuels such as synthetic gasoline and Idiese

transform them into useful power or chemicals are (Fischer Tropsch) (Swansenal., 2010), glycerol ethers

underdeveloped. In this work we discuss on the es¢op
the use and integration of renewable energy sowads
the future development of the alternatives.

Energy, the sources and their availability, is @fe
the major concerns of today’s society. Over the las
decades fossil fuels, carbon from the 1920’s andier
oil after 1970’'s, have been widely used due torteasy
handling and transformation into liquid fuels or
electricity. However, the distribution and limited
availability of fossil energy sources have come itite
picture with the increase in the world’'s energy
consumption (Siirola, 2014). Thus, there is a néad
more efficient systems and the use of additionaicses of
energy to maintain the current standards of living.
Furthermore, sustainability issues have spread sacro
sectors as a result of the awareness of our cusoaity.
Regarding the energy sector, there is an incresiggolort
for the use of renewable sources and the develdpafen
efficient processes to transform them into hanayn&of
energy and fuels. Nonetheless, the production efgsn
comes together with a large consumption of watechvh
has become another important challenge.

(Martin and Grossmann, 2014) or DME (Ohno, 2002)
which can substitute crude based gasoline and Idiese
The first generation of biofuels used corn, wheat,
rapeedseed or soy to produce bioethanol or bidgiese
presented an ethical dilemma: The use of biomass to
produce energy instead of food. As a result, thedfo
prices of certain basics rose. The developmeneodrsd
and further generations of biofuels aimed to bréak
link between food and energy production from biosnas
since the energy crops do not use agricultural amga
the products can be used as food. The second gject
of later biofuel generations was to increase the
production capacity of alternative fuels. Howevtre
production costs of biofuels are still not yet catilve
with those of crude based gasoline or diesel ausd the
possibility of simultaneously producing high addedue
products and fuels has been proved to be a way to
improve the economics of biorefineries and divertile
product portfolio. Furthermore, the area avail&pifior
biomass production is a critical issue as well atew
consumption for biomass growing and processing
(Martin and Grossmann, 2013). Hydropower production

However, there are a number of challenges assdciateis controlled with dams for short time horizons,iletthe

with the use of renewable sources, due to thealland
temporal availability. Among the renewable energy
sources we distinguish two groups:
availability can somehow be regulated-such as bssma
waterfalls and geothermal and those whose avatalsl
highly volatile- wind and solar energy. If we start
commenting about the first group, biomass is abtuhé
way nature stores solar energy. It can be a soofce
food, energy or building materials. Biomass is izt

at certain times of the year; it can be storedaf@eriod

of time and transformed. Biomass transformation

1

regional rain determines the actual availability the
medium term. Therefore, it is possible to somehow

Those whosecontrol the production over short periods of tinmecase

of an excess of energy at certain times, wateumpgd
up so as to use the energy later. However, it eamdre
difficult to ensure a certain production capacityeio
seasons (DOE, 2013). Geothermal energy depend®on t
temperature of certain layers of the Earth, whish i
typically within a specific range. However, onlysmall
fraction can be exploited due to technical and enun
factors (NREL, 2014). On the other hand, wind amldrs
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energy are more complex sources. Widely spreadsscro 2014) or greater scale (Cucetial., 2014), has become an
the globe, their availability is not only regional interesting engineering and technical challengeer&h
dependent, but also temporal. The engineered way t@re some options to deal with this problem. An
capture wind and solar energy has some drawbacksalternative is the combination of a number of egerg
Wind is typically used to generate electricity wsimind sources so that we can cope with the demand wHen so
turbines whose design is currently being improved.or wind energy cannot provide it, see figure 1 @f. r
Regarding solar, apart from its use to grow bion@s$  (Yuan and Chen, 2012). Unit commitment problem is
to heat water, it is being captured to producetedity being around for some time and can address the issu
either through Photovoltaic Panels (PV), or conataetl  a regulated network, while process integration loaran
to generate steam that is used to produce elégtrici option at local level. Another option is to use ttha
know as Concentrated Solar Power (CSP). However, th electricity and produce chemicals. As well as wheey
production of electricity out of solar and wind eme  are produced from biomass, the advantage of produci
during a day or during a year is not constant dntt |iquid fuels and/or chemicals is the possibility of
meeting a certain demand is a real challenge. building a stock and, thus storing renewable enéngy
With this mix of sources of renewable energy, one handy form. Through electrolysis, hydrogen is piti
stands at the crossroads as how competitive tieegredt  and can be further used as fuel or to obtain amaoni
they can become, which one to select and devebged  methanol, methane. Renewable hydrogen also allows
on economic, social and environmental criteria hod/ CO, capture, since it can be the carbon source touseod
to combine or use them. It is important to noticat tthe chemicals (Davis and Martin, 2014; Van-Dal and
use of renewable energy has some decades of delay igouallou, 2013). Electricity storage in batterissstill
development compared to fossil fuels, even thot¢las  very limited and presents a major technical chaken
been used for centuries. Therefore there is a Istgpe  (Gencer et al., 2014). In order to help with those
for research in a number of fields. Furthermores th gecisions, process system engineering has the tools

advances in materials, catalysts, process desigh ancompare sources and allocations in search fortimal
integration, with the idea of optimizing the petrol options at local and wider scales.

industry, also benefit, make possible and imprineuse
of renewable sources of energy. The decision odyng REFERENCES
the use of each one has to be also local or relgidnea
and water availability comes also into play duethe
needs for growing biomass, for solar panels allonabr
dam’s construction and water availability, not orfdy
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