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Abbreviations List

EU: European Union

CBW: Capacity Building Workshop

GHGs: Greenhouse Gases

GIS: Geographical Information System
ISEAP: Insular Sustainable Energy Action Plan
LAG: Local Action Group

NIMBY attitude: Not In My Back Yard attitude
PV: Photovoltaic

RES: Renewable Energy Source

RET: Renewable Energy Technology

RU: Regional Unit

SEP: Sustainable Energy Plan

SEC: Sustainable Energy Community
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1. Introduction

The European initiative COMPOSE builds on existing experience and know-how of MED/EU funded
projects, aiming to provide a holistic approach for RES planning models. Through the assessment of
existing methods, techniques and tools dealing with the integration of RES and energy efficiency
projects in the local development strategies, a common methodology for planning, that takes into
account not only technical, but also socioeconomic aspects, was developed and tested. During the
project, 15 pilot demonstration actions promoting RES and sustainable energy, were implemented in
11 Mediterranean countries (Slovenia, Cyprus, France, Greece, Italy, Portugal, Spain, Croatia, Albania,
Bosnia & Herzegovina, Montenegro), assisting to fine-tune the COMPOSE methodology and enabling
the transfer of know-how to planning experts and decision makers. This specific action, developed in
the prefecture of Rethymno in Greece, demonstrates the positive effects of RES applications. A web
tool for local actors to quickly assess the feasibility of small scale RES is developed, using GIS & multi-
criteria analysis. The action is supported through a campaign aiming to inform-debate with local
communities, to foster social acceptance and enhance local small RES investments.

1.1 Description of the pilot case

The region of Crete is an off-grid insular area with several barriers to promote RES applications: (i)
the local high voltage grid is very linear and weak to face the high fluctuations in the demand mainly
due to tourism; (ii) the existing power supply risk of wind parks on the island; (iii) the existing
saturation level of 30% in RES electricity is very close; (iv) there is a growing local resistance against
large wind parks and generally against the installation of RES applications in their areas.

Despite the above-mentioned barriers, in the island of Crete, the total energy production from RES
is approximately 27% of the total produced energy. Although the percentage of RES has already
reached the EU goals for 2020, due to the increased RES potentials of the island and the fact that
Crete is not connected with the mainland’s grid, further increase the share of RES is planned
according to the existing ISEAP. The RES planning development of the region includes large scale wind
farms, hybrid systems and solar thermal plants, interventions faced with skepticism and rejection
from the local population. For this reason, the specific pilot action will initiate a dialog, in the form of
a road show, with the locals and provide a web tool for rapid small and large scale RES measures
implementation assessment, in order to enhance social acceptance of RES.

The scope of the pilot action is to provide knowledge and tools that could enhance small-scale RES
investments in the island of Crete with the acceptance and support of local population. Therefore,
the identified opportunities are:

WP3 - RES for development and energy independence - The case of Rethymno 5
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e increase of energy produced from RES in the island’s energy mix,
e raise awareness on RES benefits and appropriate financial models for their implementation,
e exploit RES potentials in small scale local level.

Public concerns regarding Renewable Energy Technologies (RETs), such as electromagnetic
interferences, noise, visual impact, bird impacts, occupation of arable land, disturbance of the local
ecosystem, impacts on tourism etc. are also addressed at a Q&A publication, to inform and foster
knowledge of the local people. In addition, for the sustainable siting of renewable energy
installations, together with the greatest possible exploitation of RES, the social and environmental
implications accruing must be taken into consideration. Therefore, the developed web tool provides
a spatial and quantitative presentation of the available siting areas for RES installations, taking into
account legal constraints and addressing also the socio-environmental concerns of siting RETSs,
through a wide selection of evaluation criteria. Finally, opportunities for small-scale RES investment
are noted in the Q&A publication, explaining the current policy measures regarding regulations,
benefits, costs and payback period of RES installations, taking into account the identified barriers:

e Difficulty in achieving social acceptance, as local rural population usually face RES plants with
skepticism.

e Dueto the crisis and the discouraging policy measures regarding RES, such investments are more
difficult to be implemented.

The developed methodology for sustainable RES siting, incorporated in a web application, was
implemented for the Regional Unit of Rethymno, employing GIS to produce maps and is proved
replicable to the all the prefectures of the island of Crete, or other MED islands. Although, the
developed tool concerns the Prefecture of Rethymno, the idea and methodology can be replicated
by other Regions, incorporating their RES siting legislation and local public concerns, in order to
achieve RES social acceptance and build capacity of local authorities on sustainable RES siting,
assisting also the target audiences to choose sustainable solutions for RES development, based on
the local potential and the landscape preservation.

1.2 The Regional Unit of Rethymno

The Region of Crete, due to its position and Mediterranean climate can effectively accommodate the
installation of renewable energy systems. The strong Mediterranean winds encourage the siting of
wind turbines, the solar potential is ideal for installations exploiting the solar radiation and the
developed agricultural sector, due to Crete’s mild climatic conditions, can launch the energy
production from biomass (agriculture residues).

WP3 - RES for development and energy independence - The case of Rethymno 6
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The Regional Unit of Rethymno includes five municipalities (Table 1) and has a mountainous terrain;
flatlands can be found to the northern and southern coastal areas, while there is high RES potential
(Figure 1). The principle RES potential to be exploited is:

e 1,800 kWh/m?y solar radiation
e Small wind turbines/parks (average wind speed 12-20 km/h)
e Biomass residues: 115,418 t/y

Table 1 Facts on the Regional Unit of Rethymno

3Electric power

1 c et Area . .
Municipality (km?) 2Population consumption
(GWh/y)
Agios Vasilios 3594 7,427 37.6
Amari 277.4 5,915 29.9
Anogia 112.6 2,379 12
Mylopotamos 352.8 14,363 72.7
Rethymno 393.8 55,525 281.1

*According to Kallikratis government reform [1]
2population census of 2011 [2]
3 Annual electric power consumption per capita for 2014 in Greece, 5,063 kWh/capita [3]

a) b) c)
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W 5-6 . 11-12 [ 800-1,000 [ 1,500-1,600 1625 - 225
. e-7 I 12-14 [ 1,000-1,100 B 1,600-1,700 [[1225-2875
78 [591,100-1,200 I 1,700-1,800 [1287.5 - 350

8-9 [31,200-1,300 I >1,800 N 350-4125

Figure 1 Wind (a), Solar (b) and Biomass (c) potential of the Regional Unit of Rethymno
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2. Implementation steps

A LAG consisting of key stakeholders, such as representatives from the Region of Crete, the Regional
Unit of Rethymno, the Technical Chamber, the Chamber of Commerce, NGOs of the area and RES
experts, was formed to act as a “driving force” for the implementation of the pilot action. Through
the LAG meetings, key opportunities and barriers were identified, as well as possible data sources
needed for the development of the web application, type of RES to be examined, methods of
approaching groups opposed to RES development in Rethymno prefecture and how the public
consultation should be implemented.

The implementation procedure consisted of the following steps:

e Development of a methodology, using GIS & multi-criteria analysis to identify optimum areas for
RES applications.

e Development of a web tool to assess the sustainability of small and large scale RES systems to be
developed in Rethymno Prefecture.

e Questions and Answers Publication on RES opportunities.

e Reaching as many as possible citizens and local stakeholders through targeted campaigns and
Capacity Building Workshops.

e Implementation of workshops to meet locals and discuss issues related to RES potential.

2.1 Methodology for RES optimum siting areas identification

The selection of suitable sites to host renewable energy installations is a quite complex problem, as
it requires evaluating different and sometimes contradictive criteria. Therefore, together with the
greatest possible exploitation of the renewable energy resources, the social and environmental
implications accruing must also be taken into consideration, especially for large-scale applications.
Based on the aforementioned points, there is a need for the development of a methodology for the
sustainable siting of RES applications at regional level. With a GIS, all the required information for
siting RETs can be incorporated, allowing the analysis of spatial data and the production of dynamic
maps.

The first step of the developed methodology constitutes of analyzing the current situation of the
study area, locating all the required data that can affect the siting of renewable energy installations,
such as: settlements, areas of environmental interest, areas and elements of cultural heritage, the
main road network, the electricity transmission networks, land cover etc. (Figure 2). The next step
constitutes of identifying the exclusion zones, where the siting of each RET is not permitted, based
on the legislation.

WP3 - RES for development and energy independence - The case of Rethymno 8
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Figure 2 Current situation of the Regional Unit of Rethymno regarding the elements that can
affect the siting of RETs

After the identification of the exclusion zones and minimum allowable distances from neighboring
uses or activities (settlements, archaeological sites, monuments, areas of environmental interest
etc.) according to the national legislation plan, the legally available areas for siting renewable energy
installations are derived. Moreover, additional exclusion criteria are also examined, taking into
account the specific environmental characteristics of Crete and possible public concerns.

Furthermore, the legally available areas and the available areas accruing from the combination of the
legal constraints with the additional exclusion criteria, for each RET, are evaluated based on criteria
derived from the national legislation or the literature, such as wind, solar, biomass potential etc.
Especially for minimum distances, not specifically determined in the national legislation, a
comprehensive literature review is performed, for the classification of each evaluation criterion to
the suitability scale shown in Table 2.

Table 2 Scale of Suitability for the classification of the evaluation criteria

Scale of Suitability
Slightly Suitable
Less Suitable

Moderately Suitable
Suitable
Particularly Suitable

WP3 - RES for development and energy independence - The case of Rethymno 9
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Figure 3 presents the methodology, which was integrated for the web tool development. This is a
dynamic methodology, easily replicable and adaptable in other study areas (island or small urban-
rural areas). The main advantages of the adopted methodology are:

e it enables the development of alternative scenarios, for the available siting areas, depending on
the combinations of the legal and additional constraints selected, incorporating different issues
regarding RETSs siting,

e it takes into account the three spectrums of the sustainable development to ensure both the
environmental and landscape preservation and the feasibility of the investment, through a
selection of techno-economic and socio-environmental evaluation criteria,

e it can be easily enriched, taking into account the distinct opinions of different stakeholders,
regarding the relative importance of the evaluation criteria, allowing their combination into a
single suitability map,

e itincorporates both small and large scales applications, assessing their feasibility regarding the
available RES potential and possible socio-environmental issues, especially for large scale
applications, that are usually faced with skepticism.

As it can be seen from Figure 3, the methodology separates small and large scale applications, taking
into account their siting and uses. For small domestic RES applications, the key evaluation criterion
is the RES potential, which has been quantified and presented in maps. For large scale applications,
were socio-environmental concerns can be raised, socio-environmental and techno-economic
evaluation criteria have been added.

Therefore, Wind Power Installations are divided into:

> Small wind turbines <60kW
0 Small wind turbines <20kW
0 Small wind turbines 20-60kW
> Large wind turbines

Accordingly, for PV systems, the available options are:

> Small domestic PV systems sited on roofs
> PV systems sited on plots

Finally, wood biomass/biogas applications are divided:

> Domestic exploitation of wood biomass in fireplaces, burners, stoves and central heating systems
> Biomass/Biogas plants for electricity production

The web tool is addressed to interested citizens, investors in RES, development planners and policy
and decision makers. Figure 4 presents a schematic presentation of the navigation in the web tool,
while its main capabilities are:

WP3 - RES for development and energy independence - The case of Rethymno 10



witerreg E

i TECHNICAL UNIWERSITY OF CRETE (TUC) /Vlediterranean _ -
& SCHOOL OF ENVIRCNMENTAL ENGINEERING COMPOSE
3 REMEWABLE AND SUSTAIMABLE ENERGY e

O\

ced by the European

SYSTEMS LABORATORY

e The qualitative and quantitative demonstration and evaluation of the available siting areas of
different RETs, taking into account techno-economic and socio-environmental criteria

e The presentation of the environmental gain from installing small-scale RES, through an interactive
CO; savings calculator.

CURRENT SITUATION ANALYSIS OF THE STUDY AREA:
Collection of all the required spatial data that can affect the siting of RET
v
CLASSIFICATION OF THE SCALE FOR EACH RET:
Taking into account their siting (e.g. RES integrated to the building) and uses (e.g. domestic uses)

v
EXCLUSION CRITERIA DETERMINATION BASED ON THE LEGISLATION:
Exclusion areas and minimum allowable distances from neighboring uses based on the legislation
for each RET and RES scale
v
IDENTIFICATION OF THE LEGALLY AVAILABLE SITING AREAS FOR EACH RET AND RES SCALE

v
IDENTIFICATION OF ADDITIONAL EXCLUSION CRITERIA:
Taking into account socio-environmental issues related to siting RETs
v
IDENTIFICATION OF THE AVAILABLE SITING AREAS FOR EACH RET:
Taking into account all possible combinations of the legal and additional exclusion criteria

v
EVALUATION CRITERIA OF THE AVAILABLE SITING AREAS SELECTION FOR EACH RET
\4
CLASSIFICATION OF EACH CRITERION TO A FIVE CLASS SUITABILITY SCALE BASED ON A

RIGOROUS LITERATURE REVIEW
v
DETERMINATION OF THE SUITABILITY OF THE AVAILABLE SITING AREAS OF EACH SCENARIO AND

RET, BASED ON EACH EVALUATION CRITERION

Figure 3 Application of the sustainable RES siting methodology in the Regional Unit of Rethymno
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e Entry and registration of statistical data

* Selection of RES

e Selection of RET siting

e Selection of Municipality

¢ Selection of the RES scale

Small-scale RES Large-scale RES

Presentation of the available Presentaﬂon o ine sl
. e available siting areas Map and
siting areas suitability, in L -
. guantitative data regarding the
regards to the RES potential. .
- legally available areas for the
S e selected Municipalit
quantitative data for the pality

selected Municipality. . = .
pality Selection of additional exclusion

criteria, in addition to the legal
constraints, for the available siting
areas determination.

Estimation of the kg CO,
savings, with the installation
of a small-scale RES.

Presentation of the available siting
areas Map and quantitative data
for the selected Municipality.

Selection of the criterion type for
the suitability assessment of the
available siting areas.

Presentation of the available siting
areas suitability Map, in addition
to quantitative data for the
selected Municipality.

Estimation of the kg CO, savings,
with the installation of a small-scale
RES.

Figure 4 Flow chart for the navigation in the web tool
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2.1.1 Application of the sustainable RES siting methodology for PV systems
siting on plots in the Regional Unit of Rethymno

For PV systems siting on plots, the legally available siting areas were identified, based on the
exclusion criteria presented in Table 3, derived from the Greek legislation.

Table 3 Exclusion criteria based on the legislation for PV systems siting on plots

Exclusion areas

Archaeological Sites and Monuments
Areas of Absolute Protection of Nature

Area 3 of the Urban Control Zone Georgioupolis- Episkopi
(Biotope’s center)

Road Network
Lakes and the Hydrographic Network
High Productivity Agricultural Areas

Moreover, additional exclusion criteria are also provided, taking into account socio-environmental
issues related to RETs siting, which include:

v Sites of Community Importance (SCIs) of the NATURA 2000 network, which according to the
Greek legislation are classified as available siting areas for RES installations, as a mean to mitigate
the climate change impacts.

v Forests and forest areas, which are also classified as available siting areas for RES installations,
after the approval of the competent authority.

v Settlements and traditional settlements.

Therefore, the legally available siting areas (Figure 5a), as well as the available siting areas after the
exclusion of the legal and additional exclusion areas (Figure 5b) are derived, for PV systems siting on
plots in the Regional Unit of Rethymno. In addition, the coverage of each Municipality of the Regional
Unit of Rethymno from the available siting areas is estimated (Figure 6).

WP3 - RES for development and energy independence - The case of Rethymno 13
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Figure 5 Available siting areas for PV systems siting on plots after applying (a) the legal constraints and
(b) all the additional exclusion criteria in addition to the legal constraints
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Agios Vasilios Amari Anogia Mylopotamos Rethymno

Figure 6 Coverage of available siting areas in each of the Municipalities of the
Regional Unit of Rethymno
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Finally, the available siting areas derived from all possible combinations of the legal and additional
exclusion areas, are evaluated based on a selection of techno-economic and socio-environmental
criteria (Figure 7), classified to a 5-class suitability scale, such as:

WP3 - RES for development and energy independence - The case of Rethymno 14
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Distance from the Sites of Community Importance (SCls) of the NATURA 2000 Network

Figure 7 Evaluation of the available siting areas based on (a) the solar potential and
(b) the distance from the Sites of Community Importance (SCls) of the NATURA 2000 network
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2.2 RES awareness raising and social acceptance

It is a common knowledge nowadays that, climate change is one of the biggest problems that the
humanity has to address, in association with the ever-growing energy needs and excessive natural
resources consumption. Therefore, as the effects of climate change become more pronounced, the
need to increase the penetration of RES in the energy mix is growing globally. The European Union
(EU), in the light of the climate change, energy supply security and reduction of its dependence on
imported fossil fuels has fostered the diffusion of renewable energy technologies, for a more
sustainable energy production.

The EU’s Renewable Energy Directive [4] has established an overall policy for the production and
promotion of renewable energy in the EU. It requires the EU to fulfill at least 20% of its total energy
needs with renewable energy by 2020, while the target for 2030 concerns at least a 32% share of RES
consumption in the EU as a whole [5]. However, in achieving these targets, social acceptance on
renewable energy is one of the challenges that must be overcome, as local communities may not be
ready to accept their role as production sites for renewable energy and experience the potential
impact on landscapes, quality of life and nature, or question the distribution of profits and the
political process leading to the implementation of a RES project. Therefore, in order to solve such
local energy conflicts, local communities have to be convinced to accept this role by promoting the
common welfare associated with the implementation of RES projects, such as sharing profits among
the residents, creation of more jobs or tax revenues, or even mitigating the effects of climate change
and GHGs emissions reduction [6].

Social acceptance of renewable energy projects is usually associated with the NIMBY (“not in my
backyard”’) attitude, where a person does not object to something in general, but its implementation
in their direct vicinity. However, social acceptance is not the same as public opinion, containing three
specific dimensions that must be taken into consideration [7]:

e Social-political acceptance: associated with support for renewable energy policies.

e Community acceptance: associated with residents’ and local authorities’ attitude towards
renewable energy projects.

e Market acceptance: associated with the adoption of innovative products and systems.
Local energy conflicts can be associated with distribution, procedures’ transparency, RES applications
siting location and land use, as well as fossil or renewable energy sources providers. Some elements

that can influence public attitudes and have to be taken into consideration in addressing energy
conflicts are [8]:

e Awareness raising regarding the effects of climate change and knowledge fostering regarding
renewable energy technologies.

WP3 - RES for development and energy independence - The case of Rethymno 16
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e Fairness and transparency of the decision-making process, as well as stakeholders’ engagement.
e Evaluation of costs, risks and benefits of the local community associated with the RES project.

e I|dentification and discussion of local views, as the NIMBY behavior, regarding both the rational
or emotional parts of the public debate.

e Building public trust in decision-makers and other relevant stakeholders.

The engagement of stakeholders is an important element for achieving social acceptance in RES and
should take place at the beginning of the planning process for defining the community’s welfare. The
basic identified actors in an energy conflict can be [6]:

e energy market actors (e.g. energy suppliers, investors, consumers),
e political and administrative authorities (e.g. regional government, spatial planning authorities),
e related groups and associations (e.g. environmental groups, agricultural association),

e general public.

Sustainable energy planning (SEP) is essential for efficient RES projects implementation in local
communities, where politicians, planners, developers, market actors and citizens actively cooperate
to demonstrate and develop renewable energy projects and energy efficiency measures. Therefore,
social acceptance on RES can be achieved, with a strong involvement of the local population in the
organization of a Sustainable Energy Community (SEC), to address the rapidly growing challenge of
climate change and fossil fuel dependence, while taking into consideration social, economic and
environmental issues [9]. The COMPOSE Common Methodology for Demonstration, whose basics
steps and workflow are presented in Figure 8, can be an efficient model for the development of SEPs,
assisting policy makers and development planners in the implementation of energy projects.

WP3 - RES for development and energy independence - The case of Rethymno 17
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Figure 8 Indicative workflow of the COMPOSE Common Methodology for Demonstration

2.3 Awareness raising and capacity building activities

In order to disseminate the pilot action’s results and lessons learnt, awareness raising and capacity
building activities took place during its pilot implementation period. Indicatively are mentioned:

e Press conference in Rethymno on June 2017. The pilot project was covered by 3 local TV channels
and 1 radio channel.

e Press articles in 2 local newspapers and presence in more than 20 web portals to present the
pilot.

e Article in the daily newsletter of the Technical Chamber of Greece, distributed nationally to
100,000 engineers.

e A study titled “A GIS-based Analytical Hierarchy Process Approach for the Sustainable Siting of
Renewable Energy Installations: The Case Study of the Regional Unit of Rethymno” was presented
in the 3" HAEE Conference, on May 2018, concerning the methodology for sustainable RET siting,
developed within the pilot. The conference targeted to experts and professionals engaged in

WP3 - RES for development and energy independence - The case of Rethymno 18



ileirey B

- TECHNICAL UNIWERSITY OF CRETE (TUC) /Vlediterranean _ -

; SCHOOL OF ENVIRONMENTAL ENGINEERING @ compose
=4 REMEWABLE AND SUSTAIMABLE ENERGY Project co-financed by the European
L%

SYSTEMS LABORATORY Regional Develapment Fund

academic, business, government, national and international organizations, working in all areas
related to energy, environment and economy.

Figure 9 Presentation of the pilot action in the 3" HAEE Conference

The pilot action’s development was also presented to experts and stakeholders, as a successful case
study of the on-field testing of the COMPOSE Common Methodology for Development (CCMD), at
the “Energy Management good practices” workshop, organized by the Lakatamia Municipality, in the
framework of Interreg MED COMPOSE program’s 6™ Steering Committee Meeting, on March 2019
and at the regional consultation workshop of the RES Community, organized by the MED project
“Renewable Energy”, on May 2019.

Aiming to enhance the local capacity with regard to the pilot project thematic area, a Capacity
Building Workshop (CBW) was organized, attracting regional and local policy/decision makers,
development planners and stakeholders. During the event, training needs covered included:

- Training on small RES applications for self-consumption (net metering for PVs, rationalizing the
use of wood pellets and chips for heating).

- Training on how to stimulate RES investments.

- Training on investing opportunities and appropriate financing models of small scale RES.

Figure 10 Capacity building of local authorities and stakeholders

WP3 - RES for development and energy independence - The case of Rethymno 19
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Lessons learnt and replication

The main lessons learnt through the implementation of the pilot action can be summarized, as

following:

>

Islands, rural and ecologically sensitive areas need to significantly scale up their efforts to improve
energy efficiency, in order to meet accelerating demands for energy and pressure on
environment.

Med areas have a significant non-exploited potential of RES.

There is a growing local resistance against large Wind Parks and generally against the installation
of RES in their areas (NIMBY syndrome).

Despite the previously mentioned observation, it seems that a large majority of locals is still open
to dialogue and ready to be convinced for the benefits of RES if really good case studies and
successful stories are presented. Thus, the innovative action to foster social acceptance, through
the implementation of the road show has been proven effective.

Gathering of all data needed to support the web application turned out a time-consuming
procedure that actually needs to be an ongoing process. Special effort was made for the collection
of the necessary data from official authorities and scientific studies. However, the methodology
developed is dynamic, allowing continuous update of the collected data.

The insufficient legal and spatial planning framework in Greece, regarding the siting of small wind
turbines, is actually a barrier for their uptake and connection to the grid, through net metering.

GIS and multicriteria analysis process can be proven useful tools for the sustainable siting of RES
installations at local level.

In achieving the European RES targets, social acceptance on renewable energy is one of the

challenges that must be overcome, as local communities may not be ready to accept their role as

production sites for renewable energy and experience the potential impact on landscapes, quality of

life and nature. Therefore, the methodology for RES sustainable siting can contribute to raise

awareness and achieve public consensus in communities wishing to exploit the local RES, as it also

examines the socio-environmental issues of RES siting. In addition, local authorities can take

advantage of this methodology, in order to achieve sustainable siting of RES projects and promotion

of renewable energy, as it supports local energy strategies and planners to focus on the citizens’

comprehension and social acceptance and to create private-public-people partnerships of mutual

interest and consensus.

Consequently, replicable and transferable elements of the pilot action are:

WP3 - RES for development and energy independence - The case of Rethymno 20
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Transferable elements (spatial level: local, regional, national and MED area): Elements of the raising
awareness activities and the road show.

Replicable elements (spatial level: local, regional, national and MED area): The methodology
developed for a comprehensive evaluation and prioritization of areas for site selection of
sustainable RES projects locally; The web tool developed, for prioritizing RES siting, at prefectural
level.
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The deliverable consists of the following Annexes, provided as separate documents:

Annex A: Description of the scope and main functionalities of the web application for RES projects
implementation assessment and demonstration of the developed methodology, using GIS & multi-
criteria analysis to identify optimum areas for RES applications (internal document).

Annex B: Questions and Answers Publication on RES opportunities
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Aiya Adyia yia to COMPOSE

H ék6oon Snuloupynbnke oto mAaiolo ulomoinong Twv dpactnPLOTATWY TG Eupwnaikng mpwtofouliag
“COMPOSE — Rural communities engaged with positive energy” otnv EAAASa, n omola otoxeVel otnv
npowBnon ebapuoywv UIKpAS KAlpokag AME oTLG 0lYPOTIKEG KoL VNOLWTLKEG TTEPLOXEC TG Meooyeiou Kat
ocuyxpnhuatodoteital amno to Eupwnaiko Tapeio Mepipepelakng AVAMTUENG 0TO TTAALGLO TOU TTPOYPAUUATOC
INTERREG MED.

To €pyo ulomolel 15 muhotikég dpdoelg oe 11 xwpeg (EAAASa, MaAAla, lomavia, Italia, Kpoatia, Kimpog,
MoptoyaAia, YAoBevia, AABavia, Boovia & EpleyoBivn, MaupofouUvio), pe oTtOX0 TNV avamtuén Kot
TUAOTIKN edappoyn pebodoAoyiag avamtuélakol oxedlacpol épywv AME, mou Ba emtpEY el o€ MOAELG Kall
niepldpépeleg tng Meooyelou va auv€joouv Tic AME oto evepyelakd toug MPelypa kot mopdAAnAo va
EVIOXUOOUV TIC TOTIKEC ETUXELPNAOEL KOl TG TOTUKEC OAUGCLSeC TpooTBépevng aflag mpoidviwv Kal
UTINPEoLWY, epapudlovtag mapadsiypata KAANG MPOKTIKAG KAl aflomolwvtog thv udlotdpevn Eupwnaikn
gunelpla Kal Teyvoyvwola.

ZYNTONIZTHZ TON APAZEQN TOY COMPOSE ZTHN EAAAAA: Epyaotrplo AVOVEWGCLUWY Kol Blwolpwv
Evepyelakwy uotnuatwy, 2xoAn Mnxavikwyv Neptparlovtoc MoAutexveio Kprtng ( www.resel.tuc.gr )

ETAIPOI 2TH APAZH COMPOSE

Slovene Chamber of Agriculture and Forestry-Institute of Agriculture and Forestry Maribor, project
coordinator — XAoPevia, Zuvtoviotig é£pyou (www.kmetijski-zavod.si), Kyoto Club — Italia
(www.kyotoclub.org), Aquog Aakatapiag — Kumpog (www.lakatamia.org.cy), Energy and Environment
Agency of Arrabida — Noptoyalia (www.ena.com.pt), Regional Energy Agency North — Kpoatia (www.rea-
sjever.hr), Agricultural University of Tirana — AABavia (www.ubt.edu.al), Granollers city council — lomavia
(www.granollers.cat), Srebrenik Municipality - Boovia kat Epleyofivn (www.srebrenik.ba), Institute for
Strategic Studies and Prognoses — MaupoBouUvio (http://issp.me), Group for the Environment, Renewable
Energy and Solidarity — FraAAla, (www.geres.eu)

https://compose.interreg-med.eu/

ZYITPADEIZ

Zaxoplag [kouokog, Mapiva TapaAdkn, XtaupoUAa Toupvakn, kaB. Gsoxdpn¢ TooUToOG
(Epyaotnpio Avavewowuwv kat Buwoluwv Evepyelakwy ZuoTnuatwv, IZxoAn Mnyxavikwv
MeptBaAdovroc MNoAuteyveio Kpntng)

SHMEIQZH: H avanoapoaywyn ToU MEPLEXOUEVOU 1) TUNUATOG TOU TIEPLEXOUEVOU ETUTPETETAL UETA OO EYKPLON QTTO
TOUG SNULOUPYOUG KAl UE TNV POUTTOTE0N OTL AVAQEPETAL OUPWE N TTNYN).

~—
—
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1. Eicaywyn

QG avavewoLpn evépyela avadEPETAL N EVEPYELA TIOU OVATTANPWVETOL TOUAAXLOTOV TOGO ypryopa 000

Katavalwvetal. Q¢ TexVoAoyleg avavewolung evépyelag onuepa avadepovral (Tooutoog kat Kavakng,

2013):

Ta NAlaKA BepuLkd cuoThuaTa,

Ta dpwroBoATaikd cuocTAATA,

Ol OVELLOYEVVATPLEG,

n Blopada Kal ta mopaywya Ing,

TO ULKPA USPONAEKTPLKA CUCTAUATA,
N YEWOEPULKA EVEPYELQ,

N EVEpYELa oo Ta KUOTA Kal tnv maippota.

Me efaipeon tnv teAeutaia kotnyopia (evépyela amd Ta KUUOTO KoL TNV TOAlppola), OL UTIOAOLTTEG

texvoloyleg Bplokouv onpepa epapuoyrn Kal o KPS KALLaKag cuotipata. Me Tov 6po HIKPA cuoThpoTa

avadEpovtal 600 CUVOVTWVTOL OTOV OLKLOKO 1 BLOTEXVIKO TOpEd, KOOWC Kal 08 UIKPEC ebOPUOYEC OTN

Yewpyla.

Ta UIKPA OUCTAUOTO TIOPEXOUV QPKETA TIAEOVEKTHAMOTO, WUE ONUAVIIKOTEPO (Owg ekelvo NG

OUVELSNTOMOLNONG TOU TPOTOU TIAPAYWYNG EVEPYELOG OTTO TOUC TIOAITEC Kal TNG aAAayNG TNG EVEPYELAKNAG

Touc cupmepLdopdg. Xtov MNivaka 1 mapouaotdlovial Ta CNUAVIIKOTEPA TTAEOVEKTHOTO KOl LELOVEKTNLATA,

yla kaBe cuotnua. M'eEvik@, Ta GNUOVTIKOTEPO TTAEOVEKTILATA TTOU TIOPEXOUV TOL CUCTHUATA QUTA Elva:

Helwon TNG evepyelakng e&Aptnong Kol HETABacn TPOG CUCTAMOTA LSLOTOPOYWYAS Kol
LdLokaTavaAwaong

Helwon Twv TEPLBAANOVTIKWY ETUMTWOEWVY TIOU TIPOKAAOUVTAL, €(TE ATO TIG CUUPBATIKEG LOVASEG
mapaywyng evepyelog eite amnd tig peydleg eykataotdoelg AME

pelwan Tou KOOTOUC TOPAYWYNG EVEPYELAG
Helwon anwAewwyv nou odeidovtal otn PeTadopd KAl SLAVOUN TNG EVEPYELAG
BeAtiwon tTng otaBePOTNTOG TOU CUCTHUATOC KAl EAayloTomnoinon datvopuévwy blackout

evioxuon TwV TOTIKWV ETULXEIPNOEWY, LE TNV TOPAYyWYN EMLUEPOUG OTOLXElWV ATTANG OXETIKA
KOTAOKEUNG (T.X. Se€oeVES KaL TTAVEN oTa NALOBEPULKA BEpOCLDWVIKA CUCTHUATA)
evioyuon TOTUKWVY ETUXEIPNOEWY, TIOU TIOPEXOUV EEELBIKEUUEVEG UTINPECIEC OTOV TOMEA TNG

TIPOUNBELAG KAl EYKATAOTOONG UIKPpWVY cuoTtnudtwy AME kal dnuioupyla véwv Béocswv epyaoiag
(mpounBeUTEG, EYKATACTATEC, CUVTNPNTES)

npowBnon tou Topéa TnG Epeuvag Kol AVAMTUENG OTLC TOTIKEG ETUXELPNROELS KOL OTA TOTUKA
EKTIALOEVTIKA L&pU T

Apon TOU QIMOKAELGUOU ) TNG AVETTAPKOUG TIPOCROONC TWV VOLKOKUPLWY OTNV EVEPYELA (eVeEpPYELAKN
dtwyela) mapoio mou Stabétouv uPnAo Suvauiko os AME.

~
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Mivakag 1 SNUaVTIKOTEPA TAEOVEKTUATA KOl UELOVEKTH AT ULKPWY CUCTNUATWY AlTE

s Znupovtikotepa MAsovekTpoTo Inpavtikotepa MelovekTrata
JuoTHMATOG
e  UTTOPOUV VO TTapAyouV evépyeia Kad' 6An OXETIKA uPnAG k6OTOG apXIKAG ETTEVOUONG KOl KOOTOG
N O1dipKeia Tou 24 wpou EQOooV UTTAPXE! ouvTPNonG Kabwg d1aBéTouv KIvoUpeva Pépn
GVENOG eivai duvarn n mpdkAnan BopUBou
AveloyevvATpIEG |e N EYKOTAGTAGCH TOUG ATTITE! PIKPO n d100Tac10AGyNaN Kai 0 Xpdvog amoTTANPWUAG amaiTe

d10Béa1po xwpo

utroAoyIoUoUG BAGEI TIPAYUATIKWY AVEUOAOYIKWY
OTOIXEIWV TNG EKATTOTE TTEPIOXAG TTOU BgV Eival TTAvTa
€0koAa dlaBéaiya

OwroBoAtaikd

T0 KOGTOG PO BEIaG TOUG Baivel
EIOUPEVO TNV TEAEUTaiO BeKaeTia

eival elkoha d10B€aiua oTo EUTTOPIO €
pEYaAo €UPOG dIAOTACEWY Kal 10XU0G
MTTOPOUV VO TIPOTAPHOGTOUV Kal Va
eviayBolv og dopikda aToixeia
KOTAOKEUWV

UTTAPXOUV TIAEOV TEXVIKA ECEIOIKEUPEVOI
TEXVIKOI OTIC TIEPITTATEPEC TIEPIOXES

Oev mapdyouv evépyeia an OIAPKEID TNG VUXTOG

n Tapaywyr| evépyelag emnpeddetal amoé mhaveg
VEQWOEIG Kall Tn pUTTAvVan Tou aépal

amaitouv KatdAAnAo TpoaavatoAIguo yia va
peyloToTroInBel N TapaywyIKr Toug IKAvATNTa TToU dev
eival mavra eQIKTOg

n eykatdoTaot| Toug amaitei oxeTika peydAo diabéaiuo
XWpo

HAloké Oeppika
LuoTthuara

XaunAd K6aTOC ayopag

€0KoAn eykatdoTaon Twv amAwv
NAI0BEPUIKWY OUCTNUATWY

ugnAr amddoan Kal pIKPOS XPOVoS
amoTTANPWUAG OE TIEPIOXEG WE UYNAR
nhiogdveia

€UkoAa d10Béaipa aTo EUTTOPIO OE PeYGAO
€0po¢ d1aoTdaEwy Kal 10XU0G

TEXVIKA ECEIDIKEUPEVOI TEXVIKOI OTIC
TIEPITTOTEPEG TIEPIOXES

OTIG TIEPITITWOEIC TIOU TO VEPO BPUang TTEPIEXEI UWNAN
To0dTNTa AAGTWV €ival TIBAvY n TOKTIKA GUVTAPNON OTIG
TIEQITITWOEIS 1010iTEPA BEPUOTIPWVIKWV AVOIKTOU
KUKAWWOTOG

0€ WEPEG JE TTUKVA VEQWOT N amddoar| Toug eival oxeddv
undeviIkA

0€ JEYGAES TTOAUKATOIKIEG TTIBAVOV VOl UV UTTAPXE! APKETH
d100£a1un em@Aveia otV TAPATOa Yia GAOUG TOUG
IOIOKTATEG

o€ XaunAoUG 0p6YOUC 01 aTTWAEIES VEPOU (EwG 6TOU
@Ta0€l T0 (0O VEPS aTTO TNV TAPATAA YIa XPrON) MTTOPEi
va €ival PeyaAES

T0 K6OTOG ayopPdS KaI EYKATAGTACNG OUVBETWY
ouaTNEATWV (11.X. NANIaKoU KAipatigpou gival ToAU uynAd)

MewBeppIkEg

AvtAnon evépyelag amé 1o utrédaQog yia
Béppavan kal Woen kTipiwy, avegdptnTa
a0 TIG KAIPIKEG CUVBAKES

XOUNAG k6OTOG GUVTAPNONG
eykardoTaong Kai e€otrAigoU

T0 ApXIKO KOOTOG EVOG YewBePUIKOU CUCTARATOS Eivall
uynAoé

Oev eQapuoleTal EUKOAA O€ KTipIa EVTAC OIKITUWY
aTaIToUVTal XWUATOUPYIKES EPYATIES

70 JI06ETIO TEXVIKG OUVApIKOG Ogv Eival 1D1aiTEpa

AvThAieg OepudnTag [e  amouaia BopUBou katd TV AsiToupyia €€e10IKEUPEVO OE aUTOU TOU €iDOUG TA GUATHUAT
NG EYKATAGTAONG
e  LeyaAUTePn ao@AAela o€ oXEaN e Jia
eykardaTaon TeTpeAaiou ) GuUaIKOU
agpiou
e YaunAd kéaTog Tpopnbeiag AEBnTa Kal o BeIa GUOTWHATWHATWY TTOU UTTOPET va KupaiveTal
TPWTNG UANG avéAoya pe 1o Babud d1aBeaipdTNTag TG TTPWTNG UANG
Biopdda/ e (goToinan TOTTIKWV «OTTORAATWY (1r.X. KAadodEpaTa aTmd eAaiddeVTpa yia v Kprn).
ZuooWHATWHATA (khadodéuara, TupnvoegUAO KATT.) amaitei peyaho d1aBEaIo XWwpo atroBrAkeuang
(pellets) e duvaremTa mapaAnAng oUvaeong pe

UQIOTAPEVO OUUBATIKO aUCTNUA
Béppavang

~—
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2. T'evikég Epwrrioeig

E2.1 T ivau n automopoywyi] HE EVEPYEIRKO cupyniopo (net-metering);

O evepyelakog oupPndlopog adopd TNV EVEPYELD TIOU TIOPAYETAL OO OTABUO €eVEPYELAG Kal
KATAVOAWVETAL OTI EYKATOOTAOELC TOU automapaywyol. O cupPndlopog autog eivol evepyelakog (oe
kWh), oe avtiBeon pe To AoyloTIKO Ttponyoupevo cuotnua feed-in tariff (ZED, 2017). Itn Stadikaoia tou
gvepyelakol ocupPndlopol, n evépyela mou Tapayetal Sev lval avaykaio va «cuyxpoviletoly e eKeivn
TIOU KATOVAAWVETAL Kal adopd o cuotnua AME To omnolo eykabiotatal otov (6lo 1 OOPO XWPO HE TV
EYKATAOTAON KATOVAAWGONG, TTOU CUVSEETAL 0TO AIKTUO LECW TNG QLUTAC TTOPOXNAG.

Me to N.4414/2016 (DEK 149A/9.8.2016) «n automapaywyn UE EVEPYELAKO CUUYNQLOUO EMEKTAVNKE Kal
0c dAAec teyvoldoyisc kat ouykekpluéva otic Wikpeg A/, otaduouc Bioualac/Bioaspiou/Blopeuotwy,
ULKPOUC USPONAEKTPLKOUG OTAUOUC KAl oTTUOUG oUuUImapaywync NAekTpLouou - Jepudtntac (2.H.0.Y.A.),
evw ue to N.4513/2018, ®EK 9A/23/1/2018 (rou apopd Ti¢ Evepyetakég Kowvotnteg) eivat mAéov duvarr
KoL n eykaraotaon povadwv amodnkevuong o€ ocuvOUAOUO WE ouoTHUata autorapaywyrncy (AEAAHE,
2017).

E2.2 Ti &ivai 0 EIKOVIKOC GUPYNPIOPOC;

O &elKOVIKOG evepyelakog cupdndlopnog adopd TtV eVvEPYElA TIOU TOPAyeTal amo £va AMNE cvotnua
TIAPAYWYHNG EVEPYELAG LLE TNV EVEPYELD TIOU KOTAVOAWVETOL OTLG EYKOTOOTACELS TOU QUTOTIOPAYWYOU, XWPLg
woTO00 va eival avaykaio to cuoTnuo auTo va Bploketal otov (510 1} OLOPO XWPO UE TIG EYKATAOTACELS. Ot
EVEPYELOKEG AVAYKEC Hiag eykataotaong, Unopel va tkavomolouvtal anod cuotnua AMNE, eyKateoTnUEVO OE
Sladopetikn meploxn, wotooco, Ba npénel va Pplokovtal otnv Sla Mepudepetakn EvotnTta Kal oL TToPOoXES
va avILotolyouv oto i8Lo eninedo taong (ZED, 2017).

E2.3 Eivau d1008o1peg GAeC EMOOTOEIC YIX HIKPG CUCTIHOTA OF KATOIKIES 1) OE XWPRPICK;

MéxpL mpoodata Atav Stabécipo to Mpoypappa «EEokovounon kat' Oikov lI» To omolo amotéAeoe tn
OUVEXELX TOU Ttpoypappatog «E¢olkovopunon Kat’' Oikov» (2007-2013). Ztoxol tou Mpoypdppatog sival n
efolkovounon evépyelag, n peiwon twv ekmopnwv Slofeldiov Tou AvBpaka Kal n avaBabuiwon twv
ocuvOnkwv dlaBiwong ota ktipla (YMNEN, 2018). H urtoBoAn mpotdoswv yla tnv Mepidépeta Kpntng Eekivnoe
OTLG 26 Maptiou Kol To MEpag authg opiletal péxpL e€avtAnoswg Twv KepaAaiwv tou Mpoypdupatog (otnv
Mepldépela) kat og KAOe mepimtwon mpwv Tnv 31" AskepBpiou tou 2021.

To Mpoypappa adopd KILPLO TTOU XPNOLUOTIOLOUVTOL WG KUPLO KATOWKIA, TTou udloTavtal VOULUA KoL £{OUV
katatoyxBei Bdoel tou Miotomolntikol Evepyslakng Amodoong os katnyopia xapnAdtepn f ton tng A. To
TTOOO0OTO TNG EMLYOPNYNONG Umopel va eival €wg kot 70% Kal €€APTATAL OO TO ATOULKO (] OLKOYEVELAKO
£1066nua) Kot Tov aplBpd Twv tEkvwy. Metall twv AAAwvV, oL mapepBaoelg mou Bswpoulvtal EMAEELUES Kall
oxetilovtal pe cuotiuata AME (YMEN, 2018) adopolv TNV eyKATACTOCN CUCTHUOTOG BEpavong e Xprion
Bopalag i avtAlag BepudtnTag KoL TNV €YKOTAOTOON CUOTNUATOC {e0TOU veEPOU Xpnong Ue xpnon ANE
(tomoBétnon avriiag Bepuotntag / nAtakol cUCTHUATOG).

~
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3. Mikpéc Avepoyewitpiec 1) ouotadeg A/T

H AIOAIKH ENEPFEIA Bpioker sdappoyn otnv
" | napaywynr evépyelag, KaBWE oL avepoyevviTtpLes (A/T)
LETATPEMOUV TNV KLVNTLK EVEPYELDL TOU OVEHOU OF
MNXOVIKA KoL T MNXavikl o€ nAektpwkn. H xprion
MIKpwWV A/T CUVLOTATOL OF MN OOTIKEG TEPLOXEC. H
, EYKOTAOTOON TOUG aoltel pia eEAeV0epn €ktaon yupw
and QUTEG, XwPLg eumddia mou va ennpedlouvv thv
€kBeon) TOUG OTOV AVEMO, £T0L WOTE va e§aodaliletal
BN N anodotikn Asttoupyia toug (Tooutoog kat Toupvdkn,
2010a).

Ewova 1 Mikpn Al 3kW o€ aypoTtikr katolkio

~ Mnyn: www.greenbuildingadvisor.com

E3.1 An6 i e€axprdran n omodoon Twv pikpg KAipakoag A/T;

Q¢ pikpeg A/T xapaktnpilovratl ouvnBwg ot toxvog armd 400 W éwg 10 kW. H gykatactnuévn woxog tng A/T
€€QPTATAL ATIO TIC AVAYKEG OE NAEKTPLKI EVEPYELA TTOU TIPOKELTAL VA KAAUPBOoUV. Ma TIg SlaoTAaoeLg LoxUouv
Ta €€NG:

> n SlapeTpog aufavetal avaAoya e TNV OVOLOTLK LoXU Kal KATA CUVETELX auEAveTal KoL To U og
Tou LotoU Tou Ba tomoBetnBel

» 1o UYoc tou lotol KabBopiletar AapPdvovtog umopn TAPAUETPOUC, OTWE eumoddia Tou
nepBAANOVTOC XWPOoU, To 1606 TNG Bdong KaBwg Kal Ao TI§ MPodLaypadEG TOU KATAOKEUAOTH).

H anodoon HLaG aveloysvwnTpLaG €€QPTATAL OO TA TEXVIKA XAPAKTNPLOTIKA TNG, Kabwg £miong Kot tnv
UmapEn LKAvoToLNTIKOU aloAlkoU Suvaptkou (péyeBog kal TaxUTnTa aveépou). Avaloya He TV LoXU TNG Ko
TIC AVAYKEG oV Uropel va kaAUeL, To péyeBog tng molkilel. Mo mopAadelypa, oL TUTILKEG SLOOTACELG ULOG
ULKPNC avepoyevvnTplog 2 kW eival: SLapetpoc mrepuyiwv 4 m kot UPog 9 m.

E3.2 Noia ivai T OnpOvTIKOTEPX TPOPAI AT TIOU dNI0UPYOGVTaI OTI0 TNV avEyEPON EVOC HIKPoU xioAIKoU
NGPKOU;

Ta ouvoda €pya elval ekelva mou cuvnBwg dnuLoupyolyV tn peyaAltepn meplBaAlovTiky emBdpuvon. ITig
TIEPUTTWOELG TIOU TO QLOALKO TtdpKo Ba xwpoBetnbel oe Bouvo sival avaykaio n diavolEn Spouwv, ebodcov
Sev udloTavtal, UE CUYKEKPLUEVO YEWUETPLIKA XOPOKTNPLOTIKA, TIOU £€0pTwVTAL O Heydlo Babuod amo to
péyebog twv A/T. Eykatdotaon pkpwv A/T i cuotadag A/T, os B€oelc 6mou udiotatol aypotikd obLkd
Slktuo Kot TAnclov YpAUUWV MHETAdOPAC TAONG HEWWVEL Ot TOAUD peyGAo Pabuod T mbaveg
TEPLBAANOVTLKEG ETIUTTWOELG TOU €PYOU.

—
—



http://www.greenbuildingadvisor.com/

ilerrey B

| TECHNICAL UNIVERSITY OF CRETE (TUC) Mediterranean e

| SCHOOL OF ENVIRONMENTAL ENGINEERING
"1 REMEWABLE AND SUSTAINABLE ENERGY @ COMPOSE
{ SYSTEMS LABORATORY Project co-financed by the European

Regional Development Fund

E3.3 0 86pupoc mou napdayerai omd pia A/T givai evoXANTIKOC;

0O B06puPog mou pmopet va mpokaAéost pior A/T gival mbavov va yivel evoxAntikog, wotoco, o€ oXEon HE
NV oYXV TOUCG UIToPOoUV VO XaPaKTNPLOTOUV OOV «OUXEG» UNnxavec. O BopuBog mou mpokaAsital amod pa
A/T au€dvel pe to pEYEBOC TNC KOl PELWVETOL OCO O «TAPATNPENTAGC» QAMOMAKPUVETAL and autiv. O
oUYXPOVOC OXESLAOUOG TWV MTEPUYLWV KAl TWV NXOUOVWTIKWY TETAOUATWY, 0TO KEAUDOC TNG KOTOOKEUNG,
£XEL 0ONyNoEL Ot ONUAVTIKA Helwon tou agpoduvaplkol Kol TOUu Hnxoavikol Bopufou avtiotowa
(Tooutoocg kat Toupvakn, 2010a).

Av Kal oplopéva povtéAa otklakwv A/T, Tiou eival epmoplkd SlaBEéoiua, mopAayouv OPKETO AEPOSUVALLKO
B0puBo, TO0O yla TOV LELOKTATN 000 Kal MBavov yla toug yeltoveg, autog Sev eival o kavovag. O ev
SuvAueL ayopaoTh¢ piag owkiakng A/T, Ba mpénel va elval LSLlaitepa mMPOOEXTLKOC TIPLV TNV EMEVEUCHN O pLa
HKPAG KAlpakag A/ kat Ba mpgmel var AdBeL kat tnv
TAPAUETPO TOU Tlapayopevou BopuBou otn UEYLOTN

¥ Me ouvexeic BEATIWGEIG omd TOUG tox0 TNG MNXOVAC TPV TNV ayopd, kabwe umdpyouv
KaTaokeuaoTég o1 A/T yivovrail 6o Kal 1o Hikpéc A/T oL omoieg eival oxed6v aBdpuPeg Kat
a66pupeg! UITopoUV va aroteAécouv TIOAU KaAr emhoyr] akOpa

7 KOl O TIUKVOKOTOLKNLEVOUC OLKLOUOUG.

ErumAéov, Ba mpénel va Slachaiiletal n amouasia
kpadaouwv tg A/T, n omola e€aptdral tooo amd tov tumo tng A/T éoo kat and tnv opbr eykatdotoon,
WOTE N TomoBETNON TNG OE KTLPLO, aKOUa Kal o€ peyaio UPog, To omoio e€aodpalilel kaAUtepn amodoon,
va Unv npokaAel mpoBAnuarta.

JuvnBbwc, oTLc TaxUTNTEG avéUou Tou Asttoupyouv ot A/T, o B6puPBog mou mpokalel o Avepog, To Bpdlopa
Twv GUAAWV K.AT. (BopuBoc duaikng mpoéleuong) urtepkalUmtel onolovénmote 66puPfo mMou MPoKAAOUV oL
16leg og avoltoug xwpoug. «O 7o €eUkoAog Kal
QIOTEAEOUATIKOC TPOTOG, yla Vo meLoTel kaveic yloeto
{Atnua tou YopuBou eival o emiokeyn oe éva i ;i“d”’ e
UQLOTAUEVO OUOALKO Tidpko, O nuépa mou ot A/l

Bpiokovrtat o Aewtoupyila»  (Mmwvomoudog  kat
XaBiapomouAog, 2016).

100 ft.
(diagonal)

Ewoéva 2 O6puBog mou mpokaAeitar artd A/l (100 ft = 30 m)

Mnyn: www.awea.org

E3.4 Yndapxe! Kivduvog OavaTwong mrmvwv Adyw npookpouonc ota mrepbyia e A/T;

To MooooTo BavATwy TWV MTNVWY e€altiag TG MPoOokpouong ota Trepuyla A/T, TOIKIAEL CNUAVTIKA Ao
0,01 kat 23 avda A/T ava £€tog, ya tic A/T Uoucg peyalitepou twv 50 m (EAAnvikr; OpBoloyikn Etaipeia,
2019). Meoaio kot peydAa mtnvd pe pikprp duvatotnta eAlypol (m.x. yUTEQ), OMwG Kol VUKTORLa
KLWSUVEVOUV TIEPLOCOTEPO. ITIG ULKPEG Ttpodavwe A/T, ou sykabiotavtol EVIOC OKLOUWY TA TTOCOOTA OUTA
elvat e€alpetikd yaunAa.

~
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E3.5 M6ooc xwpog amaireiran yio TV eykardoraon pikpig A/T;

O xwpoc mou armalteital yla TNV gykatdaotaocn pkpwv A/T Sev eival
HEYAAOG. A TTAPASELYUA, AKOUO KOL PLLOL «OXETIKA UEYAAN» ULKPNAG
KAlpakag A/T 50 kW, pmopet va eykatactabel og €éva xwpo (xwpddt,
olkomedo kAm.) Slaotdoswy mepimou 15x15 m.

Ewova 3 Muikpn) A/T eykateatnuévn o€ xwpapt

Mnyn: www.indea.org

E3.6 Anpioupyoiv mpoBAfjpora nAEKTpo-payviTIK®OV napepBoAwv o1 A/T;

JuvRBw¢ oL KATOLKOL TwV TEpLOXWVY, Omou eykabiotavral ot A/l avnouyouv eite ylati Ba mpokaAéoouv
TapeUPOAEC 08 UPLOTAUEVOUC YELTOVIKOUG TNAEOTTIKOUC oTaBuoUg, TNAETIKOWwviag kKot padlopwvou eite
ylati oL evOEXOUEVEG NAEKTPOUAYVNTIKEG EKTTOUTIEG Ba TpokaAécouv mpoBAnua otoug idloug (Global Wind

Energy Council, 2018). Ta mntepuyla Ttwv A/T

KoTookevdlovtal amd ouvOEeTIKA UAKA Kot OxL + OI eKmepn6épEvVeES aKTIVOBoAieg amé A/T
UETOAALKA, OTMWG MAAALOTEPA, TA Omola TPOoKAAoUV eival eEXIPETIKA XXUNAEG!

€AAXLOTEG NAEKTPOUAYVNTIKEG EKTIOUTIEG. Oo0oV adopd s

TO UKPA OLOALKA TtApKa ETUTPEMETAL N adeloddTnorn

Toug, HOvov £dOooV TNPOoUVTAL EAAXLOTEC OTMOOTACEL( OO TNAEOMTIKOUG, TNAETLKOWWVLIOKOUG KATT.
otabuolg. Mapdho TOU O HETOOXNUATIOTAG Kal N nAektpoyewnipla tng A/I €XOUV  ULKPEC
NAEKTPOUAYVNTIKEG EKTTOUTIEG, QUTEC eival eEapeTikd acBeveig kal Teplopilovtal yUpw amd to KEAUGDOC
™. T€Aog, emeldr) ouxva akoUyovtal osvapla eKmoumng padlevépyelag amd Tig A/l, autd oe Kol
nepintwon 8ev udiotavral, kabwg n A/l Sev meplEXel otoeia mou Oa PmopoUcOV VA EKTTEUTOUV
padleveépyelal.

E3.7 ‘Exouv emidpaon o1 A/l OTIC YEWPYIKEG KON KIMVOTPOPIKEC
dpootneIoTNTES;

To HeyaAUTEPO TUAMA TOU XWPOU TIoU gykaBloTavral akouo Kol To Leyala
QLOALKA TtApKa Tapapével Slabgolpo kol yla GAAeG xpnoelg (vewpyla
/xtnvotpodia). Ou un owkiakég A/T ouvnBwe eykabiotavtal oe OPEWVEC
TLEPLOXEC, OMOU amaviwvtol UPNAEG taxuTtnTeg avépou, HE Boapvwdn
BAdotnon, otilg omoleg elval edikty mMapdAAnAa kol n Ktnvotpodia
(Tooutoog kat Toupvakn, 2010a). XOpoKTNPLOTIKEG elval ol pwTtoypadieg
amd OLloAKA TApKA, OMou n okld amo tnv A/l mpooehklel Komadla
aLyoTpoBatwv.

Ewova 4 Mikpry A/T eykateatnuévn 0 XwpapL
rnyn: www.rae.gr

~
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E3.8 Anpioupyeital aodnmki oxAnon omd v avéyepon A/T;

«Kdrotog mou eivat suvoikd SLaTeOelUEVOC OTNY avamTuén NG aloAikr¢ evépyetlag, amodeyetal tig A/l
OMTIKA TTOAU Tlo €UKOAX amo kagtotov mou givat apvntikog e€apxric» (Mrmvomoudog kat XaBiapomouAog,
2016). Mpodavwg, to gpwtnua mou Ba mpémel va tibetatl ywa tig A/T, OMWG KOl OTI( TMEPLOCOTEPES
texvoloyieg AME, Sev eival edv evoyAeital KAmolog
aoOnTka amo tnv Umapén toug, aAAd €4V N OTTLKNA
OxAnon Tmou OnuloupyolV elval  UIKPOTEPN N
HEYOAUTEPN OmO eKelvn &vogc oupPBatikov  (my.

+ Kémolog mou eivau suvoiké Siore@eIiévog
oTNV avanTuEn TnG KIOAIKAG EVEPYEIQG,

’ ) o amodéxeTai TiG A/T onmik& MOAD Mo eUKOAX!

AyvitikoU) otaBpol mapaywyng eVEPYELAG. Q

KaBwcg ot A/T Aoyw tou UPoug Toug sival opateg amod

amootacn, eival avaykaio, katd 1o otadlo tou oxedlacpol, va AapPavovtal umoyn ta Slaitepa

XOPAKTNPLOTLKA KABE ToTiou Kal va yivetat mpoomnddeta opaAnc evtaéng twv A/l oto torio.

H baitepn popdoroyia tng KpAtng dnuioupyel moAucuvBeTa Ttomia avektipntng opopdlds. Qotdoo,
«kadwe o aptduocg toug elvat pueyaioc, n dtatipnon tou cuvodou autwv da onuaive nwc dev Ga Empene va
unapéel kauia ywpodétnon AlME ueydAng kAiuakog,
npayua aduvvarov o€ ouvduaoud UAALOTH UE TG
EVEPYELAKEC aVAYKEC TOU vnaotoU» (KokoAdyocg, 2012).

Ta Ttelevutalo Xpovia O TIPOCSLOPLOPOG TNG  OTTTLKAC
O0xAnong armoteAel avtikeipevo £peuvag SleBvwg. EKTOC
arntd T¢ peBoOdoug  TOCOTIKOMOINOAG TNG — €XOUV
oavantuxBel  kal KatdAAnAo  AOYLOUIKA  PECQALOTIKNG
Tipocopoiwaong ™ng eupUlTEPNG TLEPLOXNG ™ng
EYKOTAOTAONG.

Ewova 5. Mpooopoiwan A/l yia ektipunon atodntikrc OxAnong
Inyn: KokoAdyog, 2012

Ol amelKoVIioELG AUTEG TTOpEXOUV TN SuvaToTnTa Va TPoodLlopilleTal EK TWV MPOTEPWY N opatotnta pog A/
QIO L0 CUYKEKPLUEVN BEon (T.X. £va XwPLO) KoL 0TNV TIEPIMTWAON TTOU OL KATOLKOL HLag TeEpLoxng Bewpolv
TIWG TO £PY0 TMPOKAAEL OTTIKA pUTIAVGN VO UITOPOUV va SLATUTIWCOUV TIG EVOTACELS TOUG.

E3.9 Moio civai To kdoTo¢ ayopdc piac pikprg A/T;

To k6otog tNg A/T avd eykateotnuévo kW efaptdrtal anod tnv texvoloyia Kat To HEyeBOg TG Kat Kupaivetat
petafl 2.000 € kal 4.000 €. ¥to mapandvw neptAapBAavetat To KOOTOG OyopAc TOU CUCTAUATOG, KaBwE Kal
TO KOOTOG peTadopdg, tonmobETnong kat ocuvdeong pe to Siktuo (Tooutoog kat Toupvakn, 2010a). H
OLKOVOULKA Blwolpotnta twv pikpwv A/T e€optdatat and to Sltabéoipo atoAikd Suvauko tg meploxng. O
vroPridlog emevdutic Oa TpEMeL va €XEL KATA Vou, TiwG N eykatdaotacn A/l Ba mpémel va yivetal ot
TEPLOXEC e péon TaxUTNTA avépou peyalutepn amnod 5,5 m/s (oe UPog 10 m). AkoAoUBw¢ mapouatdleTal
£VOEIKTLKO Ttapadetypa yia pkpn A/T 10 kW.

—
—
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Muwpn A/T
Etriola Napaywyn Evépyelag 24.000 | kWh/étog
ApXLKO KOGTOC (OLVOpOLQ Kalt 40.000 € *uwkpry A/l 10 kW, émou n Stduetpog potopa eivat nepinou
EVKaTdGTGGHC) ’ {on pe 8 m kat to UYog Tou mMUpyou mepimou oo ue 10 m
ETI"]OL(I EﬁOLKOV(')LlI’]O'I’] 3.840 €/ét0q **ya pgon taxutnta avéuou 7 m/s, n etjola anodoori tne

eivat 24000 kWh/10KW
XpbOvog AOTANPWHLAG 10,4 £1n **rr kWh 0,16 €

E3.10 Mnopouv o1 pikpég A/T va eviax0oGv GToV EVEPYEIXKO CUPYNPIOHO;

Me to NoOpo 4414/2016, n automapaywy HE evepyslako ouppndlopd enektddnke Kal o GANEC
texvoloyieg AME, Onwc oL HIKPEG avepoyevwnTpLeg (<50 kW), mou Ba cuvdéovtal oto Siktuo. Avapévetal
WOoTO00 OXeTkn Ymoupylkn Amodaocn mou Ba kobopllel TIC OXETIKEG AemTOoUEpeleg edapUOYNC TOU
ouotnuatog net metering amod toug apuodloug dopeic. H AEAAHE oe oXeTIKN avakoivwaor] tng opllet otL
npoodopEg cuvdeong Sev Ba xopnyouvtal £wg TNG €KS0oN TNG OXETIKAG YIOUPYLKNG Altodaong, evw HETA
v €kdoon tng, ta urtoBAnOEvta attiparta, ta onoia kotaBaAAovtat and tig 15/01/2014, Oa s€etdlovtal
KOTA O€LpA TIPOTEPALOTNTALG.

E3.11 T €idouc Gdeicg omaimouvTa yick TIC HIKpEG A/T;

H Stadwaoia adslodotnong sykatdotaong KPAC A/l elval oXeTIKA ormAr KoOwWE oL UNXaveS NAEKTPLKAG
LoxVog pLkpotepng ard 100 kW e€atpolvtat:
» amod TNV umoxpiwon £kdoong adslog mapaywyns NAEKTPIKNAG evépyelag | AAANG SLATLOTWTLKAG
anodaong
» OO TNV UTIOXPEWGON £kooNG ABELOG EYKATAOTAONG KaL AslToupylag.
A/l mou n cuvolikn toug oxuc Sev umepPaivel ta 20 kW amalddoocovtal and tnv uToxpEwon £kdoonc
Anodaong Eykplong MeptBaArloviikwy Opwv, wotdoo amatteital n xopnynon BeBaiwong amaAlayng anod
™V appodia meptParloviikr apyn tng okeiag Nepldépelag. E€apouvtal oL MEPUTTWOELG:
> egykatdaotoaong A/l os meploxég Natura 2000 1} opAKTLEG {WVEG TTOU aTEXOUV Alyotepo twv 100 m
QIO TNV OPLOYPOUI TOU ayloAoU
» gykatdaotaong A/l o andotaon <150 m and &AAo aloAko mapko, toxvog >20 kW, mou €xel ekboBel
adela mapaywyng n anodaon E.NM.O A mpoodopd cuvdeonc.
Meta tnv avakoivwon tng AEAAHE avaBdMetal n Stadikacio katdBeong artnpatwy A/T €wg 60 kW péxpt
Vv £€k6oon Tou €L8LKOU TIPOYPAATOC EVTOC Tou 2018.

Xprioipol ZUvdeopol

» http://eletaen.gr, ENM\nvikn Etatpeia AtoAikng Evépyetag (EAETAEN)
> http://www.esema.gr/, EAAnVLKOG 2UvSeopoc Emevéutwy Mikpwv A/T

~
(W

12



http://eletaen.gr/wp-content/uploads/2018/05/2012-03-13-odigos-mikron-anemogennitrion.pdf
http://www.esema.gr/

nterreg

| TECHNICAL UNIVERSITY OF CRETE (TUC)

; /Vlediterranean
-9} SCHOOL OF ENVIRONMENTAL ENGINEERING i
4 RENEWABLE AND SUSTAINABLE ENERGY @ COMPOSE
i SYSTEMS LABORATORY Project co-financed by the European

Regional Developrment Fund

4. Mikpéc Movadec ®/B cuompdrwy

H a&onomon ™™g HAIAKHZ ENEPTEIAZ sival pa Buwopn Aoyl mMopaywyng EVEPYELOG OE HEPN MUE
vPNAG NALako Suvapko Kad’ 6An tn Stdpkeia
Tou €toug, Onwg n Kpntn. Zuvenwg, n
dwropoAtaiky (P/B) texvoloyia, pnropsei va
BpeL peyalo mnedio edappoyng Kol otov
owok6 topéa. Ta @D/B  cucthpata
HETATPEMOUV QECA TNV NALOKK EVEPYELA OF
NAEKTPIKNA.

' Avawwc Ewodva 6. Eykataotaon @/B oe otéyn
P u i ~ [nyr: TooUtoog k.a., 2008

MeTpriric Tpapodasiat; _

Metpniq avapopd

E4.1 Ané T e€axprdTou n ocmédoon evog ®/B cuomiparog;

H anodoon evog O/B ekdpdletal and tnv etiola mapaywyrn oe kWh kat to k60T0g mapaywyng. Ma tnv
Kpntn, éva ®/B clotnua pe BEAtiotn kAion kal BEATLOTO MPOCAVATOALOUO UTTOPEL VA TTAPAYEL KOVTA OTLG
1.600 kWh/étog/kWp. H anddoon evog @/B otnv Kprtn e€aptdrat and:

» TNV KAlon Kol Tov MpooavatoAlopto Twy avel (n BEATotn anddoon elval Pe VOTLO TPOCAVATOAGUO
Kal kAlon mepimou 30°)

» v nAkia twv @/B mhaloiwy, kabwg ta mAaiola €xouv {wn 25-30 £tn pe anddoon mepinou 80% yLa
ta npwta 20 (Tooutoog kat Toupvakn, 2010a).

E4.2 Eivoin umoxpewTiko To &/B olotnpa v eykabioTaral o€ oTéyn KTipiou;

‘Eva @/B cVotnua propei eite va tomoBetnBei otnv tapdtoa evdc Ktiplou eite vo evowpatwOdel os auto
KOTA TOV QLPXLTEKTOVIKO OXeSLAOUO, OTOTE KAl N TOMOBOETNON TOU yiveTal mapAdAANAQ Le TNV KATAOKEUT TOU
olkoSounpartog. Me autov tov tpomo ta O/B evowpatwvovtal oto ktipto (PBEK) kot amotelolv mAéov
Soukd UAkG Ttou. OL Suvatdtnteg evowpdtwong eival amepldploteg, kabwg ta O/B pmopolv va
EVOWUOTWOOUV 0g OTOLOSATIOTE OLKOSOLKO

£pyo, amo Véa KOWOTOHA KTipla €wg 5 B Evoustraen o oposi (@asar
MAAQLOTEPA  OLKOSOUAUATO  TIOALTLOTLKOU S~

evlladépovtog. oL ouvnBéotepeg Evowpéraon oy npdooyn
edapuoyéG adopolv TNV EVOWUATWON TWV e s

O/B oe okenég, mpooodelg, okiaotpa/ Sirua i e A

OTEYQOoTPa Kol pwtaywyoug (Tooutoog k.a.,
2009).

Evowpdrwon wg atoieia
enmKAAugInG

Ewkova 7 Avvatotntec evowudtwong @®/B oe I !

K'L'lplO peTpNThG QVTIOTROMEDS

Inyn: Tooutoog k.a., 2009 KaTavahweng
pelpateg

—
—
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E4.3 Npénel va eipon guvdepévog pe ™ AEH yiax va a&lomoirjom v nAiaki evépyeia;

Aev eival amapaitnto. Eva @®/B clvotnua pmopsi va sival autovopo cUoTNUO. KAl va KOAUTITEL TO
HEYOAUTEPO TUAUA TWV EVEPYELAKWV OVAYKWV EVOC
Ktlplou. Qotdoo, o0 QUIAV TNV TNeplmTwon, n
gykataoctacn Oa mpémel va meplAapPavel  Kal

@ Xe opelvég eploxég otnv Kpitn evdeikvuTai n
eykar&oToon autévopou ®/B CUCTAPATOC YIa
UImaTapleg, auéavovtag onUOVTLKA TO apXLKO KOOTOG KGAUWN TOU PEYOAITEPOU PEPOUG TWV EVEPYEIXKOV
¢ enévduong. EmumAéov, o katavaAwtng Ba mpémel QAVOYKOV!

va yvwpllel mwg mBavov KATOLEG ATO TG AVAYKEC VOl “

unv propolv va kaAudBouv amo ta O/B kat va

amatteital Kat xpron npocBetwv texvoloylwv AME (r.X. nAlokd Bepuikd yla mopaywyn {eotol vepoul
xpnong). EvaAhaktikd, éva clotnuo Unopet va xpnowtomnotnBel oe cuvduaouo pe to Siktuo tng AEH. Itnv
TepiMTwon auTr, 0 KATavaAwTAC XpnoLUomolel evépyela amo to Siktuo otav 1o O/B clotnua Sev pmopet
va apayel (r.y. otn SLdpKela TNC VUXTOG) Kal «ETMLOTPEDELY €VEPYELQ OTO SikTUO OTAV N TapAywyn
UTLEPKOAUTITEL TIC QVAYKEG TOU, OMWG TLX. TIC NALOAOUOCTEC NUEPEG N otav Sev amatteital Asltoupyia
OUOKEUNC oto ktiplo (Tooutoog kot Kavakng, 2013).

E4.4 Yndapxel Kivduvog omé Tnv nAektpopayvnTiki} akTivoBolic mou ekmépmouyv Ta d/B;

H aktwvoBolAia amd éva O/B eival avtiotowyn pe ekeivn AAAWV cuokeuwv. Kabwg T Ukpd HAKN KOUATOG
glval kat ta 1o emikivéuva yla tTnv avBpwrvn uyeia kot Ta O/B ekméUnouv o peyaho o kivbuvog givatl
OUCLOOTIKA aVUTIAPKTOG. 2€ UEAETN OXETIKA UE TA NAekTpopayvnTikd media mou sudavilovrtal (Safigianni
and Tsimtsios, 2013) yUpw amnd owiaka O/B, oL petproelg £6eav emnineda aktvoBoliag MOANEG opEC
KATW OO To VOUOBETNUEVA EMUTPEMOUEVA OPLA.

Ewkova 8 O/B oe KTnvoTpo@LKi) TIEpLOxXN
Mnyn: http://www.o2Zenergies.com

E4.5 Yndapyxouv Aol Kivauvol yio TV avBpwivi) uysia oo T uUMIK& Karaokeung Twv ©/B;

H moootnta kot to £(60¢ TWV XNULKWV TIOU XpnoLgomolouvtal otnv katacksunp svoc @O/B mAatciou
g€aptdTal amno tov TUmo tng KUPEANC Kal to pHéyebog Tou mAakidiou rupttiou.

Mo mponyuéva, TEXVOAOYLKA, TTAVEA €XoUV CUVABWG TEPLOCOTEPEG eMIKIVOUVEC ouoiec. MNa mapadeyua, To
thin-film ®/B mepléyouv meplocdTeEPEG TOELIKEG oUaleg amo TI¢ mapadoolakeg KU ENeg Tou Baacilovtal oto
Tupttio, cuumepAapBavopévwy tTwv: apoevidlo tou yaAAiou, xaAkog, tvdlo, yaAAlo dioehnvidio (CIGS) kat
teMouplovxo kaduwo (Tooutooc kat Kavakng, 2013). Qotdco, 0 umapktog kivbuvog eival pndapwvog,
KaBwc ta evdexopevwe emtPAapn UAKA sival e€atpetikd SUOKOAO va eAeuBepwBoUv.

Y& mepimTwon mupKayLdg, to ekKAuopeva agpla Ba pmopouacav va anoteAéoouv kivbuvo yla tov dvBpwrto.
AopBavovtag wotoco urtodn, T KPR SLAPKELA TNE TIUPKAYLAC KAl TO YEYOVOC WG Ta AaveA Bplokovrtal
O£ avoLKToUG KaAd aepl{OUEVOUC XwpPou¢g oL Kivuvol autol dev eival ouclootikol. Metd to mépag tng {wng

~
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twv O/B, epocov ta Soulkd TOoug UAKKA Oev SlateBolv ocwotd, Ba pmopoloav eVOEXOUEVWG Va
QIMOTEAECOUV CNUAVTIKI ATEAn yia to epLBAAAov i Tn dnudacia vysia. QOTOC0, Ol KATAOKEUAOTEG EXOUV
£€va LoYupO OLKOVOULKO KivnTpo yla va dltaodpaiicouv OTL auTd To MOAUTIUA KAl CUXVA OTIAVLO. UALKA
avokukAwvovtal kat Sev amoppinrovral.

E4.6 Moio To kGoTOC ayopdc Kai oUvdETNC EVOC HIKkpoU ®/B o€ VOIKOKUPIO;

Katd péoco opo 14.000 kWh (KAME EASTAT, 2012) katavaAwvel KABe volkokuplo otnv EAAGda yia tnv
KAAUN TWV EVEPYELOKWY TOU QVayKWV, €K TwV omoiwv oL mepimou 10.000 kWh adopolv Beppikr evépyela
Kat ot 4.000 kWh nAektpikny. Eotw Aoutov nmwg eykabiotatol cUoTNUA TIPOKELUEVOU VO KAAUYPEL TIG
QMOLTNOELG O NAEKTPLK evépyela kal emumAéov 1.000 kWh. Edav BewpnBel yia tnv KpnAtn evepyelakn
anddoon: 1.560 kWh/kWp eykateotnuévou @/B, éva pikpo cuotnua 3,1 kWp Ba elval apketo.

DwtoBoAtaikéd TUoTnHA
Etiola Mapaywyr Evépyelag 4.860 kWh/£tog
ApxkO KOoToG (ayopdg Kot EyKaTAoTOONG) 5.100 €
Etola E€okovéunon 630 €/¢€t10¢
XpoOvog ATIOTIANPWLLAG 7,4 £Tn

*Me tnv eykatdotaon 3 kW, yia 97% kaAudin Twv avaykwyv, Le cUoTNpa net metering
**0,16 €/kWh n péon T tng NAEKTPLKAG EVEPYELOC YLa TO B e€dunvo tou 2017

E4.7 NoG pmopouv va eykaraoTa@olv Ta /B GUOTIIIOTX PIE EVEPYEIRKO CUPYNPIONO;

Ta ®/B ocuotiuata urmopolv va eykoabiotavtal eite oe Kripla (KTNVOTPOPIKEG MOVASEG, amoBrKeg
VEWPYLIKWV TPOIOVIWY, KATOLKIEC KAT.) eite oto €6adog, OMOU EMTPEMETAL KOL N XPNON CUOTNUATWY
xvnAdtnong. H péylotn woxug evog O/B cuotnuatog, mou Ba eykataotabel otnv Kpntn dev pmopel va
unepPaivel to 6plo twv 50 kWp. E€aipson amoteholv ol meputtwoelg sykatdotacnc @O/B otabuwv and
VOULKA mpoowra dnpooiou f dlwtikol dikaiou (AEAAHE, 2018). Neploodtepeg MANPOPOPIEG OXETIKA LE
™V adelob0TNON UIKPWY CUCTNUATWY UMOPEITE va avalnTrOeTe OTLG LOTOOEAISEC TOU ALAXELPLOTH TOU
EMnvikoU Awktoou Awavoung HAektpikng Evépyelag (www.deddie.gr) kat amd tnv totooeAiba tou
Yuvbéopou Etatpswwv O/B (www.helapco.gr).

Xprioipol Zovdeopiol

» http:/www.spef.gr/index.php/el/, 0vdeouog MNapaywywv Evépyelag pe Qwrtofoltaikd
» www.helapco.gr, Z0véeopog Etatpelwv QwrtoBoAtaikwy (ZED),
»  www.pasyf.gr/, MaveAAfviog Z0vdeopog Enevdutwv QwtoBoAtaikwy (MAZYOD)

~
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5. Ogppika HhoKa ZuoThpoma

H oapxn Aswtoupyiog OAwv twv nAlakwv Ogppikwv
cuotnuatwv eivat amAr: n nAwakn oktwoBolia
UETATPENETOL O OgppdTnTal TMOU OUAAEYETOL KOl
uetadépetal o €va Pevotd. O OXESLAONOG TWV
cUOTNUATWY, N amédoon KoL N afLomoTia TOUuG
OUVEXWG BEATLWVOVTAL KOL TO KOOTOG LELWVETOLL.

H Oéppavon vepol xpnong amoteAei ot peydlo
Too0oTO TN To OSLadedopévn edappoyn nALOKWY
OEPIKWV CUOTNUATWY TIAYKOOMiWG. ISlaitepa e N
Hopdn Twv OeppooitPwVIKWV CUCTHUATWY, OTWG ival
YVWOTA KOlL 0T XWPO LALG.

Ewova 9 Xprion nAto9eputikou yia apaywyry ZNX

Mnyn: www.jmrenewables.co.uk

E5.1 Mol givail n onpavTIKOTEPN EQAPHOY TWV NAIGKWY OEPHIKWV GUGTNHATWY;

To ocuotnua mopaywyng (eotol vepol xpnong N nAlakog Bepupoocidwvag sival n TMAEOV EUPEWG
XpnoLuomnoloupevn texvoloyia AME otov eAANVIKO OLKLOKO TOHEd. To ocUOTNUA QUTO amoteleital amo
eninedoug ouvnBwW¢ NAlakoU¢ oUMAEKTEG Tou TomoBetolvtal cuvnBwg otnv opodr Tou Krtipiou, pia
Se€apevn amobrkeuong yla to {e0TO VeEPO KOl TIC QAMOPALTNTEG CWANVWOELS. Itnv Kpntn, ot nAtakol
Bepuooidwveg eival daitepa Stadedopévol, kabBwe Aoyw g uPnAng nAtodavelag, oL xprioteg eival
Suvatov va €xouv otn 81aBeon Toug {eoTo VEPO £WG KaL EMTA E OKTW UAVEG TO XPOVO. Eva TUTIKO NALAKO
oUotnuo Beppootdwvikoy tUmou amoteAeitatl and eninedouc cUANEKTEC pe epBadov mepimou 3-4 m? kat
Soxelo amoBrkevong vepoL 150-200 L.

E5.2 Ti givau o1 nAiakoi Beppooipwve avoIKTol KUKAWPGTOC;

Ot nAwakol Beppoocidwveg Slakpivovtal os: OVOLKTOU KUKAWUATOG, OTOUC OTMOLOUC TIPAYUOTOTOLE(TaL
aneuBeiag Bépuavon tou vepou xpnong, dSnAadn to Bepuatvopevo péco eival to (Slo to vepd mou Ba
xpnotpomnotnBel. AvtiBeta, otoug KAeloToU KUKAWUATOC, To Bepuatvopevo péco kukAodopel os Wblaitepo
KUKAWLO TO oTtoilo Bepuaivel To vepod xpriong xwpig va yivetatl avaulén Toug, Léow evalldktn Bepuotntog.

OL Beppooidwveg KkAelotol KUKAWHATOG elval To ‘ u\m/w
avOektikol o  yaunAég Beppokpacieg,  KaBwG "'ﬁ

AettoupyoUv pe aviluKTIKO ylo Tipootacio Tou — ' .

OUM\EKTN, WOTO00 oL BOepupoocidwveg 0voLKTOU 6:];- \ @

KUKAWMOTOG €ival amAouaotepol kot ¢pBnvotepoL Kal
KaBw¢ oL xapnAég Beppokpaacieg otnv Kpntn dev sival
dlaitepa ouxveg, ouvnBwg ol Ttexvikol mpoteivouv
Touc Beppocidpwveg auTol TOU TUTIOU YLO KOTOLKIEG.

i . poro-anoppopnTky emupdveta
petaAducs mepiAnpa _ )
) . a owAy
Y

Ewkova 10 ErtineSoc nAtakog cUAAEKTNC povernci wivd
Mnyn: Tooutoog kau Kavakng, 2013
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E5.3°0Moi o1 TOmo1 GuMeKT@V €ival KATGAANAoI yix OAEC TIC XPIOEIC;

Yrapxouv OSladopetikd £(6n oUAAeKTwY, TOU eveikvuvTal KOTA TEePMTWONn Xpnong. AladopeTIKES
Texvoloyleg NAlaKwV CUAAEKTWVY, TPOTEIVOVTOL AVAAOYWC TIG AVAYKEC TIOU Xpeldaletal va KaAudpBouv
(Tooutoog kat Toupvakn, 2010y).

Texvoloyia Andéoon
> ZUMEKTEC Ywplc KAAuppa: omoteAolvral  omod ) kWh /m?/ | Turuwkni Xprion
, , , , ZUAAEKTN e
poUpoug mMAaoTikoUG cuvnBwg cwAnveg, mou Oev XP
StaBétouv poévwon omou kot KukAogopel To peuoTo. Yooic K 200 e —
H péylotn Bepuokpacio mou emtuyydvouv eival wete Ratupua Toivac
nmepimou  20°C mavw amod 1w Ogpupokpacia
, Eminedo Oépuavan vepou
niepBaAlovtog. =006 650 ACBATEEY
GUANEKTNG Toivog
Eminedog oo 100
VO wpou
ETUAEKTIKOG 700 p’u nxee
, O¢gppavon ZNX
OUAAEKTNG
HALaKko¢
, i KAtpatiopog
ZUAAEKTNG KEVOU 850 ,
Blopnyavikeg
edopuoyEg

\_ Ewkova 11 HAlakO¢ OUAAEKTNG UE CWARVEC KEVOU
= Mnyn: Kopoytavvakng k.a., 2009

» Eminedol GUAAEKTEG: amoTteAoUvTaL oo eninmedo POVWHEVO TTAAIOLO, TO OToilo KOAUTITETAL Ao TN HLa
mMAeupd pe Sladavég kAAuppa ouvABwg amd Ttapl. To mAaiolo mepléxel pla okolpa ¢wto-
amoppodnTIKr MAGKA Tou SeopeVEL TV NALAKA eVEpYeLa. ETituyyavouv Bepuokpacieg 65-70°C mavw
amnd tn Beppokpacio meptBaAAovtod.

»  ZwAAVEC Kevol: amoteAouvTal and oElpd YUAALVWY CWANVWY, OL OTIOLOL TTEPLEXOUV OKOUPA UETAAALK)
TMAGKO TIoU amoppodd TNV nAlakn evépyela. E€autiog TNG HMOVWTIKAG LBLOTNTAG TOU KEVOU, N
Bepuokpacia mou mapayetal pnopet va pracel wg 100°C navw amnod tn Beppokpacia neptBailovrod.

E5.4 Moio To 0peAog amd pia omAi} EYKOTAoTAON NANIGKOUG OEppOoiPuVe;

Ta cuotApata autd éxouv e€alpeTikA XapUnAd Xpovo amomAnpwiUng Kal yla to Adyo autd sudavilouv
aMworte WSlaitepn entuxia otnv EAAGSa.

HAlakog Osppooidpwvag

Etola Napaywyn Evépyelag 2.123 | kWh/£tog
ApxLk6 Kbotog (amoKTtnong Kal
£YKOTACTAONC) 800 € *3 m? euPadov nAtakol cUAAEKTN,
** Sefoapevy 200 L, ylo TETPAUEA OLKOYEVELD, OTNV
Etriola E€olkovounon 340 €/¢€t10¢ KpAtn,
Xpovog ATomANpwWHAG 2,4 £Tn ¥ 64% nAwakn kdAupn

17
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E5.5 EkToc omé ) 0éppavon vepol pmopolv va £xouv GAAN Xprion T CUCTHOTX QUTE;

Mépa amo ta anhd NALoBepULKA cuoThuaTa, N BepuotnTa anod TNV NALaKN evépyela Umopel va aflomolnBel
o€ TOAAECG edapUOYEG, OTwG N BEépuavon Xwpwy, 0 KALWATIONOG, Kot n ¢npavon. H &npavon dtadopwv
QYPOTIKWVY TPOLOVTWY elval pLa KA TIPOGEYYLON, N omola Unopel va mpaypatonoleital eite o Enpavinpla
QUECOU TUTIOU £lTE 0€ €UPECOU TUTIOU, AOYW TNG AIMAOGTNTAG TNG KOTOOKEUN G KAL TNG AELTOUpYLag TOUG.

E5.6 Ti givou T nhioké Enpavmipic;

Ta nAakad &npaviipla amotedolv pia mapaAdlayny tng Guolkic €Rpovong, Omou n nAlakn evépyela
XPNOLMOTIOLEITAL YylO TNV &ENPAVON VEWPYLIKWY TPOoloVIwY. Alakpivovtal oTtoug akoAouBoug TUTIoUG
(Kopwvaiog, 2012):

»  QUECO NALOKA ENpavThpLa: TO YEWPYLKA Tpoiovta tonoBeTouvtal o€ Aaiola amo T{apL Kal ektiBevtatl
anevuBeiag otov AAlo. H kukAodopia Tou agpa yivetal péca oto Enpavinplo ocuvnBwe pLe PuoLKO
OgpLOMO  Kal AlyOTEpo  OuXvA HME  xpnon

QveuLoTpa 1) ) q ;
2 Ze xwpeg TG Meooyeiou amoteAei yvwoTh

) - , ) MPOKTIKA amd axpxaioTéTwyv Xpdvwy n Efpavon
YEWPYIKA Tipoidvia dev extiBevial ameuBelas | §iapbpwv ayporikdv mpoibviwv pe Ty amsudeine

» €UMEcA nAlakd: otnv  mepimtwon oauth  Ta

otnVv nAlakn aktoPfoAia oAAd OTO ECWTEPLKO £k0¢eon Toug oTov fAIo!
KoTaAAnAou xwpou. O af€pag ELOEPYETOL OTO
XWpo adol TPONYOUUEVWG TIEPACEL QMO R

OUMAEKTEG aépal.
> UPBpLOIKA Enpavinplo: oe TeplMTwaon Un emapkolg Bépuavong tou agpa amd TNV nALAKN eVEPYELD
- ' XPNOIUOTIOLEITAL KAl  CUMMANPWHUATIKA  (TeTtpéAalo,
Bopala kAm.). uvnBéotepa, n nAlOKA  EVEPYELa
Xpnolpomnoleital ywa tTnv mpoBEppavon Tou aépa Tou
ELOEPYETOAL OTO EnpavTrnplo.

Ewkova 12 HAtakoc¢ Znpavtnpac

Mnyn: www.nrg.com/

E5.7 Ti eivon To ouoTpara Combi;

Ta nAtakd cuotiuata Combi xpnowwomowolv tn BepuodTnTa TWV NALOKWY CGUAAEKTWY, TOCO yla ThV
napaywyr ZNX ka®’ 6An tn SLdpKela Tou £€ToUg, 600 Kal yla T Oéppavon XWpwv To Xelpwva. Amotteital
WOTOCO0 KOl ePeSPIKN TINYN YL TG NUEPEG He VEDWON, OoMOTe To cuoTnUa Sev pmopel va anodwoel TNV
avaykaia Bepuotnta. Ztnv mepimtwon mou emBupel o emevduTtig va KOAUPEL To 60% TWV AVAYKWY Of
BeplULKn eVEPYELD, N QTIOUTOUUEVN ETUPAVELA TWV NALAKWY CUAAEKTWY OVTLOTOLKEL o mepimou 25% tNng
£MLPAVELNG TOU XWPOU ToU eTBUUEL va Bepuavel.
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‘EtoL Aowutdy, yua katokia 100 m? amattovvral mepimov 25 m? cuMektwv. MapdAAna, amotteital puo
Sefapevr) amobrikeuong Oeppol vepol  OyKou

niepimou 1.000 L (200 L yia to ZNX kat 800 L yia TN Huaxei . e ;
Bépuavon  xwpou). To KOOTOG aQyopag Kal .y 42 '
€YKATAOTAONG Yyla £€va avtiotolyo ouotnua S |
Kupaivetal mepinou ota 8.500 €wg 10.000 supw pe i
XPOVO QITOTANPWHNG ota 6-8 xpovia yla Tnv
nieploxn tng Kprtng.

Bonnrixf
myh

| Bavaavaming

Ewova 13 svotnua COMBI Btppavan xiopuv
Mnyn: Xaoadnng, 2011

E5.8 Ti givau 0 nhickd¢ dpooiopoc; Me oupgEpE! Vo EYKXTHOTI|OW OTO OTITI HOU QXUTO TO OUOTNHC;

‘Eva cbotnua nAtakol 8poctopol amoteAeital amo €va amAd nAloBeppuikd cvotnua (nAtakol cUANEKTEG,
Se€apevn amobrikeuong, CwANVWOELG) aviAleg kat éva Beppokivoupevo Yuktn. H nAlokni evépyela
XPNOLUOTOLE(TAL amd ToUuG OUAAEKTEG yla Tn B€puavon tou peuctol (ouvABwg vepol), to omolo

amoBnkevetat  oe  Se€apevy. O  YUkKIng

.6_ (ouvnBéotepa amoppodnong) xpnotpomolel To
- -~
" Bepud peuotd NG Se€apevng yla mopaywyn
eepusmTa — JuxpoU  uypoU, TO omolo  akoAoUBwg
/ ) s XPNOLUOTIOLELTAL OTNV EYKATAOTOON KALLATIOUOU.
F— _ T Ewova 14 Suotnuo nAtakoU kKAluatiopou

Mnyn: Kopoytavvakng k.a., 2009

MNa k&Be 25 m? NALAKWY GUANEKTWY TIPOKUTITEL E0KOVOUNON NAEKTPLKAC evEpyeLag Tepimou 1.500 kWhe
Katd tn Sldpkela tng meplodou PuENC kal e€owkovopnon metpelaiou, kovtd ota 500 L metpelaiov. Ta
CUCTAMATA AUTA eveikvuvTal KUPLWGE yLa LeYAAEC KTIPLOKEG LovAdEeC (L. Eevodoxeia, KEvtpa uyelog KATL.)
KOlL OXL TOOO yla KOTOLKIEG, KUPLWG AOyw Tou uPnAol KOOTOoUC ayopdc Tou Puktn. EmutAéov, o urmoPndLog
enevduThG Ba TIPETEL va YWWPLIEL TTWE TA CUCTAUATO AUTA ETILITUYXAVOUV Bepuokpaoieg epl Twv 26-27°C,
evw elval avaykaio kot n umapén ocuupatikn edpedpikng mnyng Bépuavong (m.x. AéBntag metpeiaiou), n
omola KaBLotd TN Asttoupyia TG eyKATAOTAONG NALAKOU KALLATIOHOU avefaptntn amd tn Stabeoipotnta
™™g nAlakng aktwvoBoliag (Tsoutsos et al., 2009).

Mia amd T MPWTEC EYKATAOTACELS NALOKOU KALLOTIOHOU otnv EAAGSa ulomow)Bnke oto fsvodoyeio
"Rethymno Village" oto P€Bupvo, Suvapwkdtntag 170 kAwvwv to 2000. To clothua anoteAeitat and 450 m?
NALOKWVY GUAAEKTWY, oL omoiol mapgxouv {eoTto vepd o PUKTN amoppodnong, toxvog 105 kW. H cuvoAikn

KMUATIGOpEVN  eTdAVELR  EVAL | Mapaywyr evépyelac armd To NALakd oUoTnpa 651 MWh
nepinov 3.000 m*. YUVOALko Evepyelakd Doptio 1.498 MWh
Mivakag: Texyvika amoteAéouara yia | HAakn Kdludn 43%
nepiodo avagopdg 12 unvwv E€0LkoVOUNoN TPWTOYEVOUG EVEPYELAG 651 MWh
Mnyn: Kopoytavvakng k.a., 2009 ME’LUJGF] napaywvr']q o, 1.095 kg

Xprioipol Zovdeopiol

» http://www.ebhe.gr, Evwon Blounxaviwv HAlakng Evépyelag (EBHE)

~
(W

19


http://www.ebhe.gr/

f\ initerreg H

TECHNICAL UNIVERSITY OF CRETE (TUC)

/Vlediterranean

| SCHOOL OF ENVIRONMENTAL ENGINEERING -4"(‘—-
REMEWABLE AND SUSTAINABLE ENERGY e COMPOSE

i SYSTEMS LABORATORY Praject co-financed by the European

6. lewBeppikéc AviAiec Ocppomrag

H aBabng yewBepuik VEPYELOL TPOEPYETOL OO TV EKUETAAAEUON TG OEPUOTNTAG TWV YEWAOYLKWV
OXNHOTIORWY TWV ENMLPOVELAKWV KOL UTIOYELWV VEPWV, TIOU Bpiokovtol o€ HKpo BAOo¢. To yewOepLko
cuoTtnua, aflomolel ouoLOOTIKA TIG oTabepég Bepokpacieg KATw amnd thv entpdvela touv e6ddoug. OL
VEWOEPUIKEG avTAieg BeppotnTag
(TA®) xpnowuomolovv 10 €8adog
w¢ mnyn Oeppotntag, oOtav
AELTOUPYOUV WG OEPHULKEG LNXOAVEG
KOTA TN XELUEPLVA TTEPLOSO KOl WG
Sefapevn anobeong ™mg
BeppotnTag otav Asttoupyolv wg
Yuktkég (Tooutoog kat Kavakng,
2013)

Ewkova 15 T[ewepuikéc Avtdieg
BOepuotntag

Aglomoinon MEwBePHIKNG Aglomoinan FewBepPUIKAG Mnyii: Toodtoog kau Toupvdkn, 2010d
Evépyeiag To Xelpwva Evépyeiag To Kalokaipi

E6.1 Ano T ennpedleral  amd00n GUTMV TWV CUOTNHATWY;

OL kUplot mapayovieg mou emnpedlouvv tv anddoon Tou cuothpatog eival (Tooutooc kat Toupvdkn,
2010d):

0 OXE8L00UOC TOU CUOTAKATOG

N anodoTkOTNTA TG avTAlag BeppdtnTag

N TTOLOTNTA EYKATACTACNC

To eninedo Oeppokpaciag oto cloTnpa Slavoung BepuoTnTag

oL amwAE£Lleg BepudTnTAg Ao To KEAUGDOC TOU KTLpilou

oL KALLOTLKEG oUVORKeG oTo onpelo TomoBétnong tng avtAiog Oeppdtnroc.

YV V VYV

Y

Ta MEPLOCOTEPA CUOTNLATA YEWBEPULKWY avTALWV Beppotntag €xouv Babuo amodoong COP amo 3 €wg 5.

E6.2 Ti eivai o Baduoc amodoong piag aviAiog Ocppuomrog;

O BaBuodcg anddoong uiag aviiiog Bepudtntag (Coefficient of Performance) divetal amd TNV MOPAKATW
oxéon:

COP = anobibopevn Bepuotnta i Yukn /

KOTAVOALOKOUEVN NAEKTPLKI EVEpPYELA 2 OBXBL6C AM6B00NC OTA GUBATIKK OIKIGKG

KAIPOTIOTIK& GUOTHUOTO TTIOIKIAE! VEAOYXX PE TNV
evepyelaKi Toug kKAéon (COP 2,4 - 3,6 yix
Kornyopia G kou A avrioToixa!

TIoU KatavaAwvetal, mapayovtal 3 Bepuikeéc kWh. Q

MNna mapadeypa, cuvtedeotric COP 3, onuaivel OTL yla
KaBe pila koBatwpa (kWh) nAektpikol pelpATOC

—
—
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E6.3 Moix n diapop& Tou KaTakGpupou amod Tov opilovrio yewOeppIké evahakmn; Moio va emAéEw;

Avdaloya pe tn dlataén Twv cwANVWoewv oto £€8adog, To cuoThUA XapakTnpiletal ite wg opllovtio ite
WG KABeTO. XTNV MPWTN TEPIMTWON, 0 XWPOG Tou olkomeédou okaPetal oe Padog 1,30 €wg 1,50 m, Ko
toroBetouvtal opllOVTIa Ol CWANVWOEL, HECO OTLG omoiec KUKAodopel peuotd (vepd Kol OVTLPUKTIKO
uypo), evw otn Seltepn ol cwAnvwoelg eykabiotavtol kabeta os Baboc 80 £wg 100 m. Ta kabeta
ouoTnuata €xouv UPNAOTEPO KOOTOC €YKOTAOTAONG KOOWG amaltolv HEYAAUTEPO OYKO XWHATOUPYLKWV
gpyacwwyv. Qotoco, emAéyovtal o€
TIEPUTTWOEL TIOU OEV UTIAPXEL OPKETOC
SlaBéolpog eAelBepog XWpPog yYUpw amo
NV Katolkia. Ta cuothupata autd eival
«KAEOTA» O6nAadn  OTIC  OWANVWOELG
avakukAodopel Slapkw¢ umo Tieon, TO
1610 pevOTO MOV pETADEPEL.

Ewkova 16 Opllovtio yewBepUlkd cuoTnua
Mnyn: Tooutoog kat Toupvakn, 2010c

E6.4 Mote évax oUoTNHO XXPAKTPITETAI GVOIXTO;

OL yewBepuikol eVOANAKTEG OVOLKTOU KUKAWHATOG avtAoUvV emidavelakd 1 umoyela vdata (amo Aiuvn,
YEWTPNON KATL.) WG Tty BepuotnTag Kot Léow evalldktn nmpoobibouv | anoppodolv evépyela oto/amno
TO CUOTNUA TIPLV TO VEPO EMLOTPEYEL OTOV TAULEUTIPO. TO CUOTNUA OUTO EVOEIKVUTAL OE TIEPLOXEG UE PNXO
BaBoc udpoddpou opilovra. Katowia 280 m? amattei mepimou 30- 50 Aitpa avd Aemtd mapoxig vepou.

Y€ MEPUTTWON MOV amatLteital yewtpnon Oa mpémel va €xouv AndOel ol OXETIKEC ASELEC ATO TIG KATA TOMOU
TiEPLPEPELEG, EVW TO VEPO TNC YEWTPNONG META TN Ogpuikn aflomoinon tou amnd tnv avtiia Bepuotntag Ha
TPEMEL va eMIOTPEPETAL oTov USPOoPOoPEN, Ao TOV OTolo AvTANONKE UE yeEWTpnon emavelcaywync. H
Sladikaola auty dev eival mavta eUKOAn Kol omaltel £€elSIKEUUEVO TIPOOWTILKO TIPOKELUEVOU Vv
vAomonBei cwota.

E6.5 Moo To kGoTOC MPOpOgI0g & EYKaT&aTOONC EVOC ouoTipamoc [AG;

To KOOTOG ayopPAC KAl EYKOTAOTOONG EVOC TUTILKOU CUOTNUATOC aVvTAlog Bepuotntog He YEWEVOAAGKTN YLO
PUEn kot Bépuavon katotkiag 220-250 m?, kupaivetal mepinov ota 25.000 €. Eva tétolo cUoTnua €xeL
amnodoon mepinou 30% oe YUEN kal 70% os Bepuotnta. AKoOAoUuBoUV eVOELKTIKOL UTTOAOYLOUOL KOGTOUG Kall
XPOVOU QTOTIANPWLAG.

FewOepuikn avrAia Oeppotntog

Etiola Mapaywyn Evépyelag 62.500 kWh/étog
o , *Ma gtola arattoUpevn evépyela Bépuavong 52.500 kWh
Apxk6 Kootog (amoktnong Kat 28.000 € (35 kW) katt 10.000 KWh (20 kW) Go€ne
EVKaTdGTGGHC) ** T FTAO, TO KOOTOG NAEKTPLKAG EVEPYELOG Yo Béppavon
; . ; eivat: 2.100 € kat yla Ppuén 960 €
Etnola E€otkovounon 4.392 €/¢ét0g *RRECOIKOVOUNGN EVEPYELOG 75% Yl Béppavan Kat 40% yLa
XpOvog ATOTANPWHAG 6,4 étn b08n

~—~
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7. Biopado

«H Biopala oamoteAei SsousUMEVN KAl QIOONKEUUEVN MOP@H TNG NALAKNG EVEPYELNG Kal &ival
anotéAsoua t¢ PWTOCUVIETIKG SpaoTnpLoTnNTaC TWV QUTIKWY opyaviocuwv» (Tooutoog kat Kavdkng,
' ,‘ 1 2013). g MKPAG KAlpakag cuotipata, n Bropala

aflonoieital ocuvnOéotepa pe art' gubeiag kaldon
KOl OMaVIOTEPA Yyl TRV  KAAUYn ovoyKwv
NAEKTPLKNAG eVEPYELOG. Z€ MeyaAUTEPEG daplOYES
UMopEL val peTATpANEL O UYPO KAUOLUO LLE OTOXO
TNV QVTLKOTAOTACN TOU VTileA.

Ewkova 17 Biouala o€ pop@n cuocowuatwudtwy (pellets)
Mnyn: http://www.engineersjournal.ie/

E7.1 Noieg Katnyopieg cuoTudTwv OEpPavong undpyouy;

Y€ peyaAUTepo Babud wpldTnTaG, yio KPES edappoyEG, elval mMAéov Ta cuotipata Béppavong ta onola
taglvopolvtal og U0 KOTNYOPILEG:

»  KEVIPLKNG BEppavong, Omou n BepLKT EVEPYELO TOU KAUGIHOU TIOU ApAYETAL € KATAAANAN €oTia
Kavong, LEow evog dopéa HeTOPOPAG KAL TOU CUOTAUATOG SLAVOUAC, Kataveépetal os Sladopoug
XWPOUG TOU KTLPLOU TTPOKELEVOU VA KAAUWPEL TIG OEPULKEG AVAYKEG TWV XPNOTWY TOU

» TomKNGg Bépuavaong, ota omola n BeppdtnTa mapayeTal Kal mpoodidetal otov Lo Xwpo, Xweig tn
MapEPPacn evog cuOTUATOG HeTadOPAC, OMWG TLY. He TLaKla, BepuaoTpeg KATL. (ZaBB8dkng k.o,
2018).

E7.2 Ti gival T& GUOOWHOTOHOTO KXUGTHWV;

Toa ovoowpatwpata (pellets) «amotedovv tumomoinuévo kUuAwdpiké Blodoyiké kauvoluo Tou
TapACKEVAIeTaL UE TN ouumieon Enpwv mplovidiwv kat Tepoydiwv amo kadapa umolsiuuoata EUAou
Blounxaviwy eneéepyaciac EVAou» (Tooutoog kat Maupoytavvng, 2003c).

E7.3 Epooov o1 AépnTec ouoowpaTOpdTWY amodidouv To id10 KHAK pe Toug ouppamKolc yiari eEaxkoAouBolv
VO UTTGpXOUV AEBNTEC IETPEATiOU;

Oviwg TO KOOTOG ayopdg TtNG mMPpwtng UANG eival Slaitepa €AkUOTIKO, KaBw¢ o TOVOC TwWV
CUCOWMOTWHATWY KooTilel mepimou 250 supw. Qotdoo, n avaloyla mou oXVEL ival WS KAMOLOG TTou
Xpelaletal amoBnkeutikd Ywpo 500 L ywa AéBnta metpeAaiou, oOtnv TMEPIMTWon Tou A£Pnta
CUCOWMOTWHATWY amatteltal amodnkeutikog xwpog 1000 kg mepimou, o omolog pnopel va eival SuokoAa
Sla0éolpog .. og pla moAukatolkio. MoapdAAnAa, ta cucowpatwpa Plopdalog dev sival téco slkoAa
SlaBéotpa otnv ayopd 6co to neTpédato BEpuavonc.

—
—
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E7.4 T givou To evepyelako T{AKI;

To OKETTLKO TOU evepyelakol T{akloU eival apKeTA TOPEUPEPEG E TOU CUMPATIKOU, woTOoo aflomolel
TOAU HeyaAUTEPO TOCOOTO TNG EKAUOUEVNG BepuoTnTag amd TNV Kawon tou EUAou. Mrmopel va Bgpuaivel

elte AAAOUC XWPOUG, EKTOC auTOU OTOoV Omolo EXel

. 5 p . c eykatootabel, eite vepd. Ta evepyelakd Tlakla
¥ 0 Baduog amodoons EVEPYEIRKOU T(AKIOU v P Py ¢

eivail uYPnAGTEPOG ATTG AUTOV TWV CUPPBATIKMV

Slakpivovtal oe Svo
. A
Ko KUpaiveran oo 80-85%! KATNYOPLEG: N _‘ L '

Tl
V K '&/7 Ph'

A

» EVEPYELOKO TIAKL 0€pa, TO omolo oaflomolel tn Bepuotnta mou
TIAPAYETAL OTO XWPO KAUOoNG Kal SLoxeteVEeL Beppd aépa 0To XWPO

»  EVEPYELOKO TLAKL VEPOU TO OTOLO AELTOUpPYEL WG auTovoun povada
napaywyng {eotol vepoU, To omoio SLoXeTeVETOL OTA BEPUAVTIKA
owWMOTA Yylo B€pUavVOon TOU CUVOAOU TWV XWPWV HLAC KATOLKIOG

(TooUtoog kal Toupvakn, 2010e).

Ewkova 18 Neitoupyia evepyelakoU t{akLoU
Mnyn: Tooutoog kat Toupvakn, 2010e

E7.5 Mmopei va xpnoipomnoin0ei To ciompa 0€ppavong pe Blopdia o€ Ocppoknmic;

H Blopalo pmopel va amotelel olkovoplkd cupdEépouca AUon Kol otnv MepIMTwon Twv BgpuoknTaKWY
KOAALEPYELWV. JUYKPLTLKO TIAEOVEKTNLO. ATIOTEAEL TO XaUNAO KOOTOG AstToupylag, KaBwg sival moAl mibavo
0 KaM\epyntng va €xel Slabéolueg peyaleg moodtnteg E0Aou amo yeltvidlovoeg KaAAépyeleg. Ma
napadewyua, otnv mielopnoia twv Bepuoknmiwv otnv Kpntn umdpXouv O WLKPEG QTMOOTACELS Kol
ehalodevipa amo 1o kKAAdepa twv omolwv pmopesl va mpokUPel e€alpetiky Kavolun VAN yia AEBnteg
Blopdloc. To mupnvotulo emiong umopel vo  amoteAéost i KoAn mnyr tpododooiag evog

SN S & N=—\—11 e i A ' ' ' I I '
‘ Y T X KE kavotApa/AEBNTa Kat To mapayopevo Beppud vepo sivat

mbavo va Kukhodopel oe embanédlo ocuoThua
OWANVWOEWV &viog tou edadoug He oOTOXO TN
B€puavaon Tou Ywpou.

Ewkova 19 Emibanedio ovotnua GEpuavonc o€ GepUOKNTILO
Mnyn: www.agenciasinc.es

E7.6 Moo 10 KéPdOC omd TV OVIIKOTGOTOON ouoTpaTog AEPNTa METpeAaiou pE  ovTioTOIXO
OUCOWLOTWLATWV:

~
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To KOOTOG TNG EYKOTAOTACNG CUOTHMOTOG AEBNTA-KAUCTAPO CUCCWHATWHATWY Kupaivetal petaty 3000-

5000 €, avaloya tnv etalpeio Kal to PEyeBOg tou. Eva TéTolo cloTnua €xeL anddoon TMEPL To 85%, evw

OTOV TIOPOKATW TIVAKO TIOPOUGCLATOVTOL KATIOLOL €VOELKTIKOL UTIOAOYLOMOL ylo TNV QMOMANPWUR TNG

enévduong og éva TETolo cUoTNUA.

Kavotinpag-AéBntag pellet

Etnola Napaywyn Evépyelag 7725 | kWh/£tog
ApxLko Kootoq' (amoéktnong kat 3500 €
gykataotaong)
Etnola E¢olkovopunaon 486 €/£10¢
Xpovocg AomANPWUNAG 7,2 £TN

*Ta eTiola katavadAwon nietpehaiouv 1000 L, tou omoiou n
T eANdOet ion pe 1,044 €/L

**Kootog pellet 0,3 €/kg

***Qgpuoyovog Suvaun pellet 4.88 kWh/kg kat andédoon
ouotAhpatog 0,85

*¥*** Qgpuoyovog Suvaun netpehaiov 10,3kWh/L kat
anddoon cuotruartog 0,75

Xprioipol ZUvdeopol

> http://www.hellabiom.gr, EAAnvikn Etatpeio Avamtuéng Blopalag (EAEABIOM)
> http://www.sbibe.gr, YUv&eopog Blokauaoipwy kat Blopdalag EAANGSoc(2BIBE)

24

~
(W



http://www.hellabiom.gr/
http://www.sbibe.gr/

ilerrey B

| TECHNICAL UNIVERSITY OF CRETE (TUC) Mediterranean e

| SCHOOL OF ENVIRONMENTAL ENGINEERING
"\ RENEWABLE AND SUSTAINABLE ENERGY € compPOsE
| SYSTEMS LABORATORY Project co-financed by the European

Regional Development Fund

8. BipAioypopic

> |. Maupoyiavvng, A. Xat{noBavaociou, O. Tooutooc, (emipéAela-cuvtoviopog: O. Tooutoog),
«O£ppavaon KTplwv Kal Katolklwy pe edpappoyég Bropalag. 0dnyog emevéutwyvy», KATE, ALTENER,
2003a

> |. Maupoyiavvng, A. Xat{nobBavaociou, O. Tooutooc, (emipéAela-cuvtoviopog: O. Tooutoog),

«Ofpuovon KTplwv Kol Katolkiwv pe edappoyég Blopdlag. O8nydg TomikAg autodloiknongy,
KAME, ALTENER, 2003b

> 0©. Tooutoog, |. Maupoylavvng (emiuEAELO-OUVTOVIONOG: ©. TooUToog), «@gpuavon KTplwyv Kat
KATOLKLWY UE epapuoyEg Blopalag. Texvikog odnyog», KATME, ALTENER, 2003c

> 0. Tooutoog, Z. Tkolokog, E. Roman, R. Alonso, O. Zabala, J.R. Lopez, «QwtoBoAtaikd cuothpota
EVOWUOTWHEVO oTa KTipla. MpoomTIkEG Kal mAeovektruata», PURE IEE project, 2008a

> T. Tsoutsos, M. Karagiorgas, G. Zidianakis, V. Drosou, A. Aidonis, Z. Gouskos and C. Moeses,
«Development of the applications of solar thermal cooling systems in Greece and Cyprus», Vol. 18 —
No 7b, Fresenius Environmental Bulletin 1, 2009

> 0. Tooutoog, Z. Tkouokog, E. Roman, R. Alonso, |. Eisenschmid, «QwtofoAtaikd cuothuata
EVOWHOTWHEVA oTa KTipla. Texvikdg odnyog kal mapadeiypata BEATIOTwY mpaktikwyy», PURE IEE
project, 2008a

> [. Kopoylavvakng, ©. TooUtoog, A. lkouokog, S. Rugginenti, S. Castaldo, «HALAKOG KALLATIOMOG.
Baolkég apyeg, mapadeiypota edapuoywy Kat mpotacelg», SOLCO IEE project, 2009

> 0. TooUtoog, 3t. Toupvakn, «Miwkpec A/T, Edappoyég otov Owklako Topéa», Evepyslokd Mpadeio
Kunpiwv, Oktwpplog 2010a

> 0. TooUtoog, 2t. Toupvakn, «DwtoPoltaikd Xuotnuata, Edpapuoyéc otov Owlakd Topéay,
Evepyelako Mpadeio Kumpiwv, OktwBplog 2010b

> 0. TooUtoog, 3t. Toupvdakn, «Oepuikd HAlaka Zuotnuata, Edpapupoyég otov OwKLakOd Topéay,
Evepyelokod Mpadeio Kumpiwv, OktwPplog 2010c

> 0. TooUtoog, 2t. Toupvakn, «MewBeputkeég AvtAieg Oepuotntag, Edappoyég otov OwLlakd Topéa,
Evepyelako Mpadeio Kumplwv, Oktwpplog 2010d

> 0. TooUtoog, It. Toupvakn, «Xpnoelg Bioudlog Zuleiag, Edappoyég otov Owklako Topéay,
Evepyelokod Mpadeio Kumpiwv, OktwPplog 2010e

> A. Xoodnng, «uotipata Ofépuavong kat Wuenc YunAnc HAwakng KaAuyng, pe ocuvduooud
Kawotopwv 2toxelwv kat MeBodwv», High Solar Fraction Heating and Cooling Systems with
Combination of Innovative Components and Methods, Building Green Expo, 2011

> X. Kopwvaiog, «Avavewolue mnyég evépyelag”, ABAKTIKEG onuelwoelg, EOBvikd Metodplo
MoAutexvelo, AlemOTNUOVIKO - Alatpunuoatikd Mpoypappo Metamtuxtakwy Irmouvdwv (AMME)
"MeptBaAAov kal avarmtuén», ABriva 2012

> E. Buchanan, University of Minnesota «Guidebook to Small-Scale Renewable Energy Systems for
Homes and Businesses», West Central Research and Outreach Center, July 2012

> 0. Tooutoog, |. Kavakng, «Avavewolueg Mnyég Evépyelag: Texvoloyieg kat NeptBdAlov», EkSOOELG
Manacwtnpiouv, 2013

~
(W

25



ilerrey B

| TECHNICAL UNIVERSITY OF CRETE (TUC) Mediterranean e

| SCHOOL OF ENVIRONMENTAL ENGINEERING

"\ RENEWABLE AND SUSTAINABLE ENERGY € compPOsE
{ SYSTEMS LABORATORY Project co-financed by the European

Regional Development Fund

Helapco, «HAwakég Itéyec Eykotdaotaon O/B OTOV OLKLOKO-KTIPLOKO TOMEQA, ATIOAVIGUE OTIC
EPWTNOELG oaGg», 2015

E. Mmuwvomoulog, M. XoplapodmnouAog, «MeptBAANOVILIKEG EMUTTWOELC TWV ALOALKWY TAPKWVY :MUB0G
Kol TpaypatikotnTay, Kévtpo Avavewotpwy Mnywv Evépyelag, 2016

KAME EAITAT, «Evepyetakr KatavdAwon ktpiwvy, http://www.cres.gr/energyhubforall/2.2.1.html,
2012

AEAAHE, «Xuxvéc Epwtnoelg - Amavinoelg, Ito mAaiolo tng eykatdotaong ¢wrtoBoAtaikwv
OTAOUWY Ao AUTOTAPAYWYOUG UE EVEPYELOKO cupndLopo (net metering)», 2017

YUuvbeopocg Etalplwv QwtoBoAtaikwy, «Net metering, autonmoapaywyn Le evepyelako cupPndLopno
KOl ELKOVLKO evepyelakod cupndlopo», 2017

YMNEN, Ymoupyeio MNepiparovtog kat Evépyelag, «08nyog Edapupoync Mpoypdppatog -
E€olkovounaon kat’ oikov II», 2" Tpomomoinon, lovviog 2018

N. ZapBaxng, 2. Toupvakn, ©. Tooutoog, «Texvikdg 0Odnyog - Xpnoelg Blopalag Euleiag otov
OLKLOKO TOopEan», 2018

~
(W

26


http://www.cres.gr/energyhubforall/2.2.1.html

	D3.10.1_RES SUSTAINABLE SITING_final
	Abbreviations List
	1. Introduction
	1.1 Description of the pilot case
	1.2 The Regional Unit of Rethymno
	2. Implementation steps
	2.1 Methodology for RES optimum siting areas identification
	2.1.1 Application of the sustainable RES siting methodology for PV systems siting on plots in the Regional Unit of Rethymno

	2.2 RES awareness raising and social acceptance
	2.3 Awareness raising and capacity building activities
	3. Lessons learnt and replication
	REFERENCES
	ANNEXES

	D3.10_ANNEXI_RES QA final
	1. Εισαγωγή
	2. Γενικές Ερωτήσεις
	E2.1 Τι είναι η αυτοπαραγωγή με ενεργειακό συμψηφισμό (net-metering);
	E2.2 Τι είναι ο εικονικός συμψηφισμός;
	E2.3 Είναι διαθέσιμες άλλες επιδοτήσεις για μικρά συστήματα σε κατοικίες ή σε χωράφια;
	3. Μικρές Ανεμογεννήτριες ή συστάδες Α/Γ
	E3.1 Από τι εξαρτάται η απόδοση των μικρής κλίμακας Α/Γ;
	E3.2 Ποια είναι τα σημαντικότερα προβλήματα που δημιουργούνται από την ανέγερση ενός μικρού αιολικού πάρκου;
	E3.3 O θόρυβος που παράγεται από μια Α/Γ είναι ενοχλητικός;
	E3.4 Υπάρχει κίνδυνος θανάτωσης πτηνών λόγω πρόσκρουσης στα πτερύγια της Α/Γ;
	E3.5 Πόσος χώρος απαιτείται για την εγκατάσταση μικρής Α/Γ;
	E3.6 Δημιουργούν προβλήματα ηλεκτρο-μαγνητικών παρεμβολών οι Α/Γ;
	E3.7 Έχουν επίδραση οι Α/Γ στις γεωργικές και κτηνοτροφικές δραστηριότητες;
	E3.8 Δημιουργείται αισθητική όχληση από την ανέγερση Α/Γ;
	E3.9 Ποιο είναι το κόστος αγοράς μιας μικρής Α/Γ;
	E3.10 Μπορούν οι μικρές Α/Γ να ενταχθούν στον ενεργειακό συμψηφισμό;
	E3.11 Τι είδους άδειες απαιτούνται για τις μικρές Α/Γ;
	Χρήσιμοι Σύνδεσμοι
	4. Μικρές Μονάδες Φ/Β συστημάτων
	E4.1 Από τι εξαρτάται η απόδοση ενός Φ/Β συστήματος;
	E4.2 Είναι υποχρεωτικό το Φ/Β σύστημα να εγκαθίσταται σε στέγη κτιρίου;
	E4.3 Πρέπει να είμαι συνδεμένος με τη ΔΕΗ για να αξιοποιήσω την ηλιακή ενέργεια;
	E4.4 Υπάρχει κίνδυνος από την ηλεκτρομαγνητική ακτινοβολία που εκπέμπουν τα Φ/Β;
	E4.5 Υπάρχουν άλλοι κίνδυνοι για την ανθρώπινη υγεία από τα υλικά κατασκευής των Φ/Β;
	E4.6 Ποιο το κόστος αγοράς και σύνδεσης ενός μικρού Φ/Β σε νοικοκυριό;
	E4.7 Πού μπορούν να εγκατασταθούν τα Φ/Β συστήματα με ενεργειακό συμψηφισμό;
	Χρήσιμοι Σύνδεσμοι
	5. Θερμικά Ηλιακά Συστήματα
	E5.1 Ποια είναι η σημαντικότερη εφαρμογή των ηλιακών θερμικών συστημάτων;
	E5.2 Τι είναι οι ηλιακοί θερμοσίφωνες ανοικτού κυκλώματος;
	E5.3 Όλοι οι τύποι συλλεκτών είναι κατάλληλοι για όλες τις χρήσεις;
	E5.4 Ποιο το όφελος από μια απλή εγκατάσταση ηλιακού θερμοσίφωνα;
	E5.5 Εκτός από τη θέρμανση νερού μπορούν να έχουν άλλη χρήση τα συστήματα αυτά;
	E5.6 Τι είναι τα ηλιακά ξηραντήρια;
	E5.7 Τι είναι τα συστήματα Combi;
	E5.8 Τι είναι ο ηλιακός δροσισμός; Με συμφέρει να εγκαταστήσω στο σπίτι μου αυτό το σύστημα;
	Χρήσιμοι Σύνδεσμοι
	6. Γεωθερμικές Αντλίες Θερμότητας
	E6.1 Από τι επηρεάζεται η απόδοση αυτών των συστημάτων;
	E6.2 Τι είναι ο βαθμός απόδοσης μιας αντλίας θερμότητας;
	E6.3 Ποια η διαφορά του κατακόρυφου από τον οριζόντιο γεωθερμικό εναλλάκτη; Ποιο να επιλέξω;
	E6.4 Πότε ένα σύστημα χαρακτηρίζεται ανοιχτό;
	E6.5 Ποιο το κόστος προμήθειας & εγκατάστασης ενός συστήματος ΓΑΘ;
	7. Βιομάζα
	E7.1 Ποιες κατηγορίες συστημάτων θέρμανσης υπάρχουν;
	E7.2 Τι είναι τα συσσωματώματα καυσίμων;
	E7.3 Εφόσον οι λέβητες συσσωματωμάτων αποδίδουν το ίδιο καλά με τους συμβατικούς γιατί εξακολουθούν να υπάρχουν λέβητες πετρελαίου;
	E7.4 Τι είναι τo ενεργειακό τζάκι;
	E7.5 Μπορεί να χρησιμοποιηθεί το σύστημα θέρμανσης με βιομάζα σε θερμοκήπια;
	E7.6 Ποιο το κέρδος από την αντικατάσταση συστήματος λέβητα πετρελαίου με αντίστοιχο συσσωματωμάτων;
	Χρήσιμοι Σύνδεσμοι
	8. Βιβλιογραφία


