Energy aspectsin traditional buildings at touristic places
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Abstract

Touristic sector is a most sensitive one in Mediteean countries like Greece or Spain. Buildings
with traditional architecture in touristic placesepresent an attraction for tourists but to these
buildings the integration of renewable energy segris a difficult aspect. Energy saving in building
is significant for the energy targets of EC for 20@nd the implementation of Renewable Energy
Sources (R.E.S.) in traditional buildings always@® new challenges for designers. In this paper we
include analysis for the implementation of R.E.8specting traditional building design and
atmosphere, which signifies a new constriction, dfgso an opportunity, seeing the sustainability
paradigm in a more general way. Solar thermal adbhes, photovoltaic and wind turbines, are visible
and need a special care to be also adapted withattohitecture of the touristic sites. Currently
developed innovative solar energy systems andratieg aspects are presented and strategies for a
further expansion are discussed.

Keywords: RES to Buildings, Building IntegratiomeEgy to touristic sector, Sustainable Tourism
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I ntroduction

Energy saving in buildings is significant for theeegy targets of EC for 2020. Buildings with
traditional architecture in touristic places regrsan attraction for tourists but for these
buildings the integration of renewable energy sesircs a difficult aspect. The
implementation of Renewable Energy Sources (R.EiSraditional buildings always poses
new challenges for designers. Touristic sector im@st sensitive one in Mediterranean
countries like Greece and Spain where it arrivesaltout a 15% of GNP and 20% of
employment. The strategic importance of tourisrwgrin present times where tourism is, the
most, near the only, valuable industry of Greeak $pain for attaining economic inputs from
abroad. Towards energy production by renewablentdolies, the installation of solar
thermal collectors and photovoltaics on buildingsl af wind turbines close to touristic
places forms a new environment figure, which somesi affects seriously the “touristic
product”. This concept concerns the main charasttesi of sustainable tourism, which
includes economic, social and environmental iterimsing to improvement of tourists’
experiences. The sustainability of tourism’s depaient relies on the creation of particular
characteristics of a tourism product in line witlegent and future tourists’ needs. This kind
of development is an additional opportunity for tbeal communities to benefit from the
products of their own local identity and local maluesources.

It is also of particular interest to take into ciolesation the regional historic, economic and
political conditions of Mediterranean countries, sastainable tourism is affected by such
factors. This seems feasible that the applicatfoRES in the Mediterranean basin includes



features of a political and strategic characteer&fore, the challenge is to maintain a holistic
approach in the understanding of renewable en@gynblogies integration which includes
governance and political aspects. This is conttarpast approaches, which were mainly
based on technical or economic criteria and weoteerve the potential for the development
of new type tourism, through the implementationRES, the eco-tourism. The criteria for
this qualitative type of tourism led to specific dets of sustainable economic and tourism
development. The need for a further tourism devekt has led to the development of an
energy infrastructure based on RES and mainly astopbltaics, to cover electricity and
desalination needs [Michalena et al., 2005].

The relation between RES and tourism developmesdsgential, as it constitutes a motivation
for the development of specific tourism activiteasd the application of solar energy systems
could be of importance for the “qualitative” enerfpeding of the touristic places along

Mediterranean coast line for the further developnadrthe local economy. In this paper we

give a figure of implementation aspects of R.EnS.eispect with the traditional building and

atmosphere. It signifies a new constriction by @smpportunity for seeing the sustainability

paradigm in a more general way, considering alaottie application of RES to the touristic

sector contribute to a high cultural class tourism.

Economic and cultural aspectsregarding sustainable tourism

The Mediterranean area has a significant economowty regarding tourism during last
decade, with also population increase, touching abaut 150 million residents. This region
is of a strategic importance for Europe and thues Eropean Union is trying to support
Mediterranean countries, so as to be graduallystoamed into a zone of stability and well
being. Considering tourism activity in global scad@nual increase rate of 3%-4%, raises
significant incoming and is considered the firsbdiistry” at a global level, in terms of
expenses, employees and part of modern life. Tfezdares find a particular application in
the Mediterranean area, where there are thousdnsiristic places on coast line and also
small and big islands, attracting more than 30%vofldwide tourism. Mediterranean coast
line cities, other places and islands are richatural resources, cultural heritage and political
interest. Benefiting from these features they ettithe interest of tourism activity and
thematic forms of tourism. Hence, these places rbecdestinations of “luxury holidays”,
resort, cultural information, sport activities, .eMass tourism, dominant in the majority of
cases, often leads to severe degradation of ndamdkcapes, a lack of water provisions,
pollution of coastal zones, and the construction noéssive transport and building
infrastructure ichalena and Tripanagnostopoulos, 2010].

Renewable energies technologies in general haveradvenefits such as sustainability and
security of energy supply, increased employmemtg ltifetime of energy systems etc. The
cost of wind energy and solar energy systems ipping every year and considering the cost
increase of conventional energy sources (mainlyilpfthese technologies become gradually
cost effective. Especially for Mediterranean isknthe different particularities in their
economic and social development and their restticiemmunication with the main-land,
create closed economies with an intense need afyersufficiency and autonomy. The
carrying energy capacity in islands concerns tlieences of energy equipments on many
factors of the islander environment, where thevatmf more tourists as means more energy
load on the island. Therefore, the increased totreffic during the summer months results to
increase highly the demand for energy in Meditexaanplaces.

The most wide-spread form of tourism is the “Massuilsm”, which concerns the
construction of hotel, transport and other infrastures, a need which in combination with
the challenge of competitiveness and the envirommheworries offer a marvellous
opportunity for the promotion of effective energglipies, the exploitation of RES and the
reasonable usage of energy in the hotel sectordifeet application of Solar Energy Systems



into buildings, make them identical for use in teuaccommodations. More than 60% of
electricity in EC is consumed for heating and anditioning, the 25% for various services
and the 15% for water heating. In Greece, the dremergy demand in the hotels represents
the 28% of total energy demand in the sector ofdwhestic buildings, while in Spain is
35%. Many successful attempts and examples by aswsage of RES and RUE technologies
are reported in an international level by the Cdufdocal environmental initiatives.

“Mass Tourism” is usually considered a successfatk®t mode in order to make tourism
cost effective. On the other hand, the novel ecbitecture design of the new Hotels and
other Residences, influenced by the green targdeCocountries, can promote another type
of tourism, the high cultural class tourism. Thagrism is based on the “people with a lot of
culture”, with sensitivity to sustainability, whigh not necessary in contrary with the “people
with a lot of money” and sometimes less sensititdysustainability. These people give
priority to sustainable conditions and touristiaqges with consumption of energy provided by
“green” sources are preferable to others basedC@®R” conventional energy sources. Thus,
the use of RES in tourism can wide the categofi@ssgors by eco-sensitive criteria.

Solar Energy Systems, as thermal collectors andlopbltaics are integrated to the external
surfaces of buildings and aesthetics is an additionportant aspect. These systems should
harmoniously implemented into the existing, locadtural particularities of the environment
through good planning and wise environmental ssidiost of Mediterranean islands are
characterized by particular morphological and terial features, transformed human
environment, rich cultural heritage and rich visibésources. This kind of features, transform
these regions into poles of an international edoldgand cultural heritage. For sensible
ecosystems of this kind, the danger of visibleuwtisnhg, as of the large wind turbines on hills
or on mountains, is very important and needs anbeatd handling. In order to avoid annoying
results and formulate a multidimensional imageheflandscape, we have to consider that the
new technology image of RES should be adapted thighlocal environment. It should be
pointed out that such situation happened alsodrotti times with windmills.

Some other aspects are system extension and estergge. Solar energy systems offer the
potential of extension, a critical point since trergy needs are changing all the time. They
also offer the potential of storing the produceargyg, especially if combined with wind
generators forming hybrid complexes. Thus their igseonvenient to cover energetically
dispersed energy applications (agricultural, hoslesy hotels, units of desalination, etc),
which are useful applications in periods of toulestds. In addition, in a social level the use
of solar energy systems results in the cultivabba feeling of environmental responsibility
and, the most important, in the assurance of lalpmsts. A further reason of the social
positive effects of RES systems is the enrichintheflocal community funds, mainly in case
of electricity production by the special retrib@ignd on the price of sale of energy.

RES implementation strategies to tourism developmen

Tourism development differentiates by private ies#s or national strategies. Motivation for
the RES development includes centrally designedtegly, existence of local skills and
innovations spirit. All these, practically mean ttHRES applications can follow different
routes, depending on the existing tourism needstlamahoice of tourism policy, involving
action, methodology, effectiveness and collaboratib all policy makers and local actors.
Strategies should aim at preserving nature andageri developing society in a sustainable
way, building energy capacity and energy autonontd ahieving economical growth. Local
societies should be well informed before the imm@atation of RES, which should be applied
by priority in areas where people are familiarinéth these technologies.

Solar thermal collectors and photovoltaics, alsndaturbines, are visible and need a special
care to be also adapted with the architecture eftdlristic sites. Small wind turbines can



have vertical axis, more adapted to buildings boremexpensive or horizontal axis, less
expensive, but they need to follow wind directi@eothermal heat pumps give good space
heating and space cooling, but they need elegtriggitobably covered by photovoltaic).
Biomass boilers can fulfil building heating needisit they need a bigger space for the
material. A better knowledge of RES has to be ety not only scientific and technical
aspects but, aesthetic requirements. Respectifdinmiand image traditions is a crucial
issue. According this condition a smooth and baddneconomic and social development
should be adapted in touristic places, which raspi®e particular local conditions, doesn’t
destroy the natural and cultural environment neithges it reverses their basic traditional
features, to combine the socioeconomic and enezgygsiof inhabitants and the maintenance
of a high level of life quality of visitors and idents.

Suggested solar energy systems

Aiming to a wider application of solar energy sysseto Mediterranean touristic places, the
main investigated systems at the University of &atran adapt accepted performance, cost
and aesthetic requirements. Water heating throutgigiiated collector storage (ICS) is a more
economic and aesthetic choice in relation to thetfipe collectors. These solar water heaters
are simpler and they have the advantage that theybe more aesthetically attractive when
they are integrated in the buildings structureg@nagnostopoulos et al, 2002].

Fig. 1 Comparison of FPTU (left) and ICS (right)asowater heaters

Fig. 1 shows the advantage of ICS system comparélet Flat Plate Thermosiphonic Unit
(FPTU) and Fig. 2 the array of suggested ICS systevhere a separate hot water storage
tank can be the system temperature buffer. Moreaverder to avoid the dull black color of
solar collectors, colored absorbers have been pemp§Tripanagnostopoulos et al, 2000].
These collectors even if they absorb lower quastitif solar radiation (roughly 20% less) can
be used on the external surfaces of buildings. Rerotsystem category is the hybrid
Photovoltaic/Thermal (PV/T) collectors [Tripanagtupoulos et al, 2002], which convert
simultaneously solar radiation in electricity arehty which can be effectively combined with
typical thermal collectors. In addition, the boogsteflectors are suggested, so as to increase
the energy input to collectors.
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Fig. 2 Integrated Collector Storage (ICS) systerayawith separate hot water storage



For coastal places and mainly for island complexi#is special characteristics (like Cycladic
islands for example), the use of blue collectorsnisch more aesthetically adapted, might
helping in the wide distribution of solar energg®ms. The design of Fig. 3 gives an idea on
the aesthetic interest, based on the blue coltiteofollectors on Cycladic building roof.

Fig. 3 Blue flat plate collectors on the roof dfi@use at a Cycladic island (architectural design)

Moreover, in the majority of Mediterranean hotetxfs are horizontal and the placement of
flat type mirrors between the rows of collectorspi®posed, for the exploitation of solar
radiation in the gaps between the rows of collecf@ripanagnostopoulos et al, 2000]. These
devices can provide a double amount of energy dusammertime and provide the
possibility of a cheaper solar heating of liquidsl daence a more effective operation of solar
air conditioning systems. An interesting issue Isoahe use of uncovered solar thermal
collectors, possibly combined with booster reflestofor low temperature applications
(swimming pools, water preheating, etc). As famphstovoltaics are concerned, apart from
the installation of the usual PV modules on theiZomtal or inclining building roofs
(domestic, hotels, etc.), hybrid photovoltaic/thatroollectors are proposed, which achieve
the conversion of solar energy into both elecyi@nhd heat (Fig. 4). Experiments at the
University of Patras show that their thermal effidy can exceed 50% [Tripanagnostopoulos
et al, 2002]. These collectors can be incorporatedexternal surfaces of Mediterranean
buildings. Fig. 3 demonstrates the installatiothef blue color pc-Si PV or PV/T modules on
a Cycladic building roof, being in accordance with blue solar thermal collectors.

g T

2

a PV WATER 3 PV /AR

i,

b PV:WATER - GL 4 PVIAIR+ G

Fig. 4 Hybrid PV/T systems with water (a, b) and(aj d), with (b, d) or without (a, c) top glazing

To improve performance of PV and PV/T systems, ube of diffuse reflectors has been
proposed, which increase the energy output. A neffiective use of PV/T collectors is to
preheat the heat removal fluid, with the main hgpto be performed by efficient thermal
collectors. In this case we have a higher eledtoagput of PV panels, due to the relatively
low temperature of their operation. Fig. 5 shows #mall size combination of the hybrid
PVIT collectors with the FPTU system (Fig. 5, left)d with the ICS system (Fig. 5, right).
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Fig.5 The PVI/T-FPTU (left) and PV/T-ICS (right)ssgms with natural flow operation mode
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Fig. 6 The PV/T-TC combined system with separaten@ier storage tank

In case of a larger installation of PV/T and thdrowlectors on buildings (Fig. 6), the PV/T
collectors can operate effectively if they are emtad with the lower and cooler part of the
hot water storage tank. The flat plate solar thémwnlectors are connected with the higher
part of the water storage tank, to operate at hitgraperature level of the system. Moreover,
the use of small wind turbines in combination wsilar energy systems on a building of
Cycladic islands [Tripanagnostopoulos and Souli@@08] has also been suggested (Fig. 7).
This system is considered effective regarding tiregdimentary operation of sun and wind.
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Fig. 7 Solar wind combined system on buildings gtl&dic islands

Conclusions

Furnishing energy in a sustainable way to tourigtéxes is a main goal of our times. Solar
energy systems constitute the main devices to meetgy demand in tourist sector and
social, economic, and other aspects should be demsl. Rigorous study of devices is

absolutely crucial for development of new and neffecient systems. Aiming to increase the

penetration of solar thermal collectors and phadtaics some designs of improved systems
have been investigated at the University of Pafra§reece. These studies have proved in
laboratory that such new systems are cost effectergces and can be harmonized to the
local architecture in many Mediterranean placesnitdoed but in real conditions service

installations “in situ” at touristic places havelte deployed. As a final idea, complementary
operation systems must be installed.
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