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TABLE | CRITERIA FOR EVALUATION OF LIVING
CONDITIONS IN REVITALIZED SUSTAINABLE RURAL
TOURISM BUILDINGS

TABL. |. KRITERIJI VREDNOVANJA ZIVOTNIH UVJETA
U OBNOVLJENIM ZGRADAMA U KONTEKSTU
ODRZIVOG RURALNOG TURIZMA

Criteria Actions and characteristics Elements
1. Bio-climatic factors 1.1 Architectural expression 1.1.1 Facade
(altitude) 112 Roof
1.1.3 Materials used

1.1.4

Facade openings

Location use planning

2.1 Equipment and renewal of location infrastructural
capacities

Pl

Water supply

2.1.2

Sewage

2.1.3

Road infrastructure

Rural settlement
arrangement design

a. Arrangement of rural settlements

b.  Arrangement of rural settlement centers

c.  Planned revitalization of residential buildings

d.  Planned revitalization of commercial buildings

. Architectural-aesthetic

aspects

Preserved architectural heritage
4.1 Revitalized

4.2 Reconstructed

. Technical aspects

5.1. Construction-static characteristics
(depending of construction and material)

5.1.1

Log cabin (wooden house)

5.1.2

Wood cabin (wooden
construction elements

with soil filling)
5.1.3 Stone house
5.2. Construction material 5.2.1 Stone
5.2.2 Brick
5.2.3 Wood
5.3. Fire protection
6. Functional aspects 6.1. Living area — residential standard
6.2. Functional characteristics
6.3. Residential area use
7. Position of building inyard | 7.1. Relation of residential building and commercial
complex — urban setup buildings in the yard
7.2. Preserve architectural heritage or rebuild
the identical houses
8. Interior equipment 8.1. Preserve inherited interior elements 8.1.1 Fireplaces
8.1.2 Mantles
8.1.3 Tile stoves
8.1.4 Old furniture restoring
8.1.5 New furniture according
to the old elements
8.2. 0ld crafts
9. Renewable energy sources | 9.1. Passive energy use 9.1.1  Natural lee
9.1.2 Window size
9.1.3 House position against

ordinal directions

9.1.4

Burying and basement

9.2. Active systems

9.2.1

Solar thermal systems (STS)

9.2.2 Photovoltaic (PV) systems
9.2.3 Windmills
9.2.4 Heat pumps
10. Environmental aspect 10.1. Protection and improvement of environment quality 10.1.1 Water
of location 1012 Soil
10.1.3 Air
10.2. Careful waste management
11. Planned reconstruction 11.1. Residential buildings
11.2. Buildings for commercial activities
11.3. Auxiliary economic buildings
12. Sociological aspects 12.1. Rural autochthonous population
12.2. Guest activities
13. Agro-economic aspects 13.1. Preservation of autochthonous vegetables and fruits 13.1.1 Traditional food and drinks
13.2 Preservation of autochthonous domestic animals
14. Economic aspects Renewal of the existing houses provides for savings

in energy, construction material, land and infrastructure.
Application of the new systems should be planned
in the manner that the investments provide return.




SCIENTIFIC PAPERS I ZNANSTVENI PRILOZI

LjiL)ANA ALEKSIC, VESNA KOSORIC

UNIVERSITY OF Novi SAD
FAcULTY OF CIVIL ENGINEERING SUBOTICA
SERBIA — 24000 SUBOTICA, KOZARACKA 2

BAuLAB GmBH
SWITZERLAND — 4656 STARRKIRCH-WIL, BUMELOCHSTRASSE 1

ljiljana.d.aleksic@gmail.com
info@bau-lab.ch

SuBJECT REVIEW
UDC 725.025.4:728.6:379.8:910.4 (4)”19/20”
TECHNICAL SCIENCES / ARCHITECTURE AND URBAN PLANNING

2.01.03. — ARCHITECTURAL STRUCTURES, BUILDING PHYSICS,
MATERIALS AND BUILDING TECHNOLOGY

ARTICLE RECEIVED / ACCEPTED: 14.2.2016./ 7. 6.2016.

24[2016] 1[51] PROSTOR

SVEUCILISTE U Novom SADU
GRADEVINSKI FAKULTET, SUBOTICA
SRBIJA — 24000 SUBOTICA, KOZARACKA 2

BAuLAB GmBH
SWITZERLAND — 4656 STARRKIRCH-WIL, BUMELOCHSTRASSE 1

ljiljana.d.aleksic@gmail.com
info@bau-lab.ch

PREGLEDNI ZNANSTVENI CLANAK
UDK 725.025.4:728.6:379.8:910.4 (4)"19/20”
TEHNICKE ZNANOSTI / ARHITEKTURA | URBANIZAM

2.01.03. — ARHITEKTONSKE KONSTRUKCIJE, FIZIKA ZGRADE,
MATERIJALI | TEHNOLOGIJA GRADENJA

CLANAK PRIMLJEN / PRIHVACEN: 14, 2.2016. / 7. 6. 2016.

103

BUILDING REVITALIZATION AND INTEGRATION OF SOLAR SYSTEMS

IN SUSTAINABLE RURAL TOURISM

OBNOVA ZGRADA | UGRADNJA SOLARNIH SUSTAVA
U ODRZIVOM RAZVOJU RURALNOG TURIZMA

BUILDING REVITALIZATION

INTEGRATION OF SOLAR SYSTEMS
REVITALIZATION OF RURAL SETTLEMENTS
RURAL TOURISM

SUSTAINABLE DEVELOPMENT

OBNOVA ZGRADA

UGRADNJA SOLARNIH SUSTAVA
REVITALIZACIJA RURALNIH NASELJA
RURALNI TURIZAM

ODRZIVI RAZVOJ

This paper deals with problematic of sustainable development of rural tourism  Ovaj se rad bavi problematikom odrzivoga razvoja u ruralnome turizmu s
with particular focus on building revitalization and integration of solar sys-  osobitim osvrtom na obnovu zgrada i ugradnju solarnih sustava. U njemu se
tems. The relevant principles and criteria are established and functional and  definiraju relevantni principi i kriteriji, razmatraju estetski, energetski, eko-
aesthetic, energetic, economic, social and ecological aspects are considered.  nomski, drustveni i ekoloski aspekti te analiziraju mogucnosti i rezultati. Rad
The possibilities and effects are presented. Several examples of sustainable  prezentiraineke europske primjere odrzive obnove zgrada u odrzivom razvoju
building revitalization in Europe in rural tourism are presented. ruralnog turizma.
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INTRODUCTION
Uvobp

Rural environment as a possible tourist
destination represents significant untapped
potential that may, upon certain investments,
compete with the other tourist destinations.
This paper covers the issues of sustainable
development principles application, at the
level of accountability held by all participants
in the process of revitalizing and creating the
tourism-appropriate architecture in the rural
communities, and integration of solar sys-
tems within the framework in particular.

There is a close connection between the rural
tourism development and revitalizing the ex-
isting buildings, in line with the environment
presentation along with the sustainable de-
velopment of the entire local community. Cri-
teria for living conditions in the revitalized
sustainable rural tourism buildings had been
defined, and meeting those criteria would
provide users with comfortable living, with
rational energy consumption. Great attention
is paid to the environment protection and im-
provement, through environmentally respon-
sible behavior, since the economic-environ-
mental sustainability is an exceptionally im-
portant prerequisite of rural areas renewal
and development.® Rural tourism has three-
fold growth rate against the classical tour-
ism, with the expected annual growth of
20%.? Rural tourism relies on the needs of
urban inhabitants for tranquility and areas
for sporting leisure in the open. Sustainable
development of rural tourism has the task to
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preserve autochthonous masonry and exist-
ing building fund that is being revitalized and
extended or rebuilt as needed, however al-
ways in line with the characteristics of au-
tochthonous traditional architecture, using
local construction material, and employing
local inhabitants. Revitalizing rural environ-
ments greatly depends on availability of
transportation networks, to facilitate efficient
travel from urban centers to the remote rural
settlements.

If buildings in rural settlements have good
sun exposure, not being shaded by the ele-
ments from the environment, they are major
consumers of thermal energy, i.e. electricity,
which is true for numerous residential and
hospitality buildings, they are particularly fa-
vorable to installing solar thermal systems
[STS], i.e. photovoltaic [PV] systems under
the revitalization process. The paper lists the
fundamental principles of integrating solar
systems during reconstruction of a building.
Utilization of solar systems may yield multi-
ple benefits: environmental, energetic, func-
tional and aesthetic. Since the older build-
ings in rural environment are built in tradi-
tional style, special attention should be given
to the aesthetic aspect of integration. The
position, form, type of solar panels must be
carefully chosen and in accordance with the
whole surrounding, building design and build-
ing envelope. Appropriate designed solar
systems may improve energy efficiency of a
building, potentially up to the level of self-
sustainability, and with the quality aesthetic
solution, they may become a new, recogniz-
able architectural designations. Educational
aspect would also be important, since visu-
ally recognizable solar systems directly pro-
mote building awareness about the impor-
tance of energy preservation, renewable en-
ergy sources and sustainable development.
The residential building, 110 years old, in a
Swiss village, was selected as the example,
with its reconstruction being covered by the
authors of this paper, demonstrating poten-
tial problems and principles of integrating PV
systems in rural environment. The possibili-
ties for integration of solar systems in build-
ing revitalization in rural tourism are present-
ed through several other examples in Europe.

SUSTAINABLE DEVELOPMENT
OF RURAL TOURISM

ODRZIVI RAZVO) U RURALNOM TURIZMU

Rural tourism development — Rural tourism
spontaneously occurs in Western and Central
Europe in the early 20" century. Agro-tourism
develops with the agriculture development in
1960’s and 1970’s. It becomes an internation-
al touristic product after 2000, especially in
the countries with developed touristic offer,



SCIENTIFIC PAPERS | ZNANSTVENI PRILOZI

BUILDING REVITALIZATION AND INTEGRATION... LJ. ALEKSIC, V. KOSORIC 102-113 24[2016] 1[51]

PROSTOR

105

Inputs from participants:

— Institutions and companies relevant for permits
and certificates important for Solar System
integration

— Design team [architects, civil engineers, electrical
engineers, mechanical engineers, building
physicists]

— Manufacturers
— Instalers

— Users

—>‘ Intention for Solar System integration into existing building ‘
@ Functional
< aspect
‘ Identification of design strategy/objectives ‘ §
© <
iy i)
]
= N
4{ Estimation of building’s potential for Solar System integration E |« | Aesthetic
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Selection of position of solar elements on the existing 2
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building envelope [roof, fagade, balcony, window, canopy] =
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@ Economic
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—> Generation and optimization of design variants k]
i)
@ 2
=
=
4{ Selection of the optimal design variant ‘ k] .
°
1 =
Ecological
. . . . . aspect
Optimal design variant for Solar System integration
on existing building

Guidlines / Requirements / Constraints:
7 guidlines for ”sustainabilization”:

— Contribution to architecture
— Innovative Design

— Comfort

— Respect constraints

— Energy efficiency

— Economical feasibility

— Motivation

Location / Context
Existing building and its building envelope

Solar System market

considering it an important component of an
integrated, sustainable rural settlements’ de-
velopment. There are between 600,000 and
1,000,000 households in Europe registered
for providing rural tourism services, with 12
million beds and providing 1.5-3 million jobs.3

General terms and definitions — The simplest
definition of the rural tourism is that this is
the tourism that happens in rural environ-
ment. Definition by Swiss professors W. Hun-
ziker and K. Krapf from 1942 was extended by
the AIST [Academy for the International Study
of Tourism] in 1957, focusing on the econom-
ic influences of tourism phenomenon, noting
that "tourism: a set of social and economic
relations, visitor travelling to a destination,
temporary stay of visitor unrelated to visi-
tor's economic benefit (a tourist spends
funds earned elsewhere, usually at the place
of permanent residence)”.# Broader concept
states that ”the rural tourism entails not only
the agro-tourism; it also includes leisure in

1 LANE, 1993

2  Cox RACHEL, 2006: 865-888

3 Jovig, 2015

4  STAHAN, 2014

5 STAHAN, 2014

6  Commission on World Environment and Development,

7  World Bank: Environment, growth and development,

8  ALLEN, 1980
9  PEARCE, WARFORD, 1993
10 The Florida Center for Community Design&Research

the nature, excursions to rural areas, with
touristic stay and service including events,
festivals, recreation, production and sale of
personal crafts, crafting and agricultural prod-
ucts, along with the lodging”. Encyclopedia
of Tourism (2000) states that the rural area is
the fundamental resource for development of
rural tourism, and Rural Tourism in Europe —
Experiences, Development and Perspectives
(2004) publication states that the term of
”rural tourism” is used when the rural cultu-
re is the key component of touristic product
offered”.s

Concept of sustainable development is laid
out in six definitions.

1) Sustainable development is development
that meets the needs of the present without
compromising the ability of future genera-
tions to meet their own needs.®

2) Sustainable development is development
that satisfies the multiple criteria of sustain-
able growth, poverty alleviation, and environ-
mental management.”

3) Sustainable development is development
that is likely to achieve lasting satisfaction of
human needs and improvement of the quality
of human life.®

4) Sustainable development is a process in
which the natural resource base is not al-
lowed to deteriorate.®

5) Sustainability is the optimal balance of
natural, economic, and social systems over
time.®

FIG. 1 GENERAL MODEL FOR INTEGRATION

OF SOLAR SYSTEMS INTO EXISTING BUILDING

SL. 1. OPCI MODEL UGRADNJE SOLARNIH SUSTAVA
U POSTOJECIM ZGRADAMA
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TABLE || SWOT ANALYSIS OF SOLAR SYSTEMS
TABL. Il. SWOT ANALIZA SOLARNIH SUSTAVA

Strengths:

— Green energy generation

— Strong brand

— Standardized and accessible technology
— Integrability into built environment

— Architectural values

Weaknesses:

— Cannot compete with conventional energy sources
— High energy payback for PV (2-4 years)

— Life cycle of =25 years

— High initial costs

Opportunities:

— Fast developing market (=40% increase per year)
— Constant technological advancements

— Increase of fossil fuels price

— Limited sources of fossil fuels

Threats:

— High dependence on subsidies

— Reaching technological advancements limit

— Limitation of rare minerals needed for present PV
technologies

6) An ideal sustainable society would be one
in which all energy would be derived from
current solar income and all non-renewable
resources would be recycled.” According to
them, sustainability should balance the
needs of present and the needs of future,
without reducing quality of life and natural
resources and additionally provide favorable
economic performance. Sustainably designed
buildings aim at reducing negative effects on
the environment, through energy efficiency
and efficient use of natural resources.*

According to the above definitions of tourism
and sustainability, ”sustainable tourism” is
the tourism with minimal impact to the envi-
ronment, while preserving local cultural her-
itage. This provides for development of the
entire rural area, providing new jobs thus de-
creasing population migration, influencing in
general the increase of economic wellbeing
and quality of living, while decreasing the
use of non-renewable natural resources. Sus-
tainable rural tourism is the responsible tour-
ism, to provide wellbeing to future genera-
tions as well.B

CRITERIA FOR BUILDING REVITALIZATION
IN SUSTAINABLE RURAL TOURISM

KRITERI)I OBNOVE ZGRADA U ODRZIVOM
RURALNOM TURIZMU

The development of rural area houses reach-
es the apexin autochthonous construction in
early decades of 20" century. Since then, the
needs arise regarding new capacities in the
houses, such as various sheds, kitchens,
bathrooms, indoor closed stairways, better
installations. Good solutions for yards and
relation of living and other quarters in the
household are specific for scattered rural set-
tlements, with yards being divided into func-
tional zones: living area, economic part, and
yard, with separate entrance to living and
economic parts. Where this is not the case,
revitalization of yard entails separation of
housing and economic part, thus improving
the quality of living.* For the reconstruction
and rehabilitation of houses in rural areas
architectural and aesthetic aspects are em-
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phasized through the respect of the princi-
ples of indigenous folk architecture. The ele-
ments which are especially considered are
form and storey height of houses, materiali-
zation and purpose of the attic and the base-
ment space, openings size, used materials,
materialization of the facade and form of the
roof. Interior equipment mostly utilizes au-
thentic furniture, made of natural material,
with authentic interior elements: fireplaces,
tile stoves, etc; being refurbished or rebuilt.

Bio-climatic construction is already sponta-
neously inherent to the traditional rural envi-
ronment masonry. The houses were built in
lee. Position of residential building is such
that the construction takes care about the or-
dinal directions, appropriately sized windows
are being placed, terrain slope is used for
burying houses, and functional concept of the
building is such that the basement is com-
monly used. Using the traditional construc-
tion characteristic, sustainable construction
criteria are defined: minimum use of non-re-
newable energy sources, use of materials
from the environment, minimum use of toxic
material and environment improving. Ecolo-
gical aspects of the site are reflected through
the protection of water, soil and air with care-
ful management of waste which should lead
to environmental sustainability. For the soci-
ological aspect in rural areas the motivation
of the local population and local government
for responsive waste management is very im-
portant. The planned disposal and recycling
would result in minimized emission of CO,,
the better quality of drinking water and air.
Revitalization of architectural fund and rural
environment sustainability may be under a
set of urbanism and designing criteria, with
their multidisciplinary approach providing ar-
chitectural solutions that do not violate the
environment (Table I).

INTEGRATION OF SOLAR SYSTEMS
IN SUSTAINABLE RURAL ENVIRONMENT

UGRADNJA SOLARNIH SUSTAVA
U ODRZIVOM RURALNOM OKOLISU

Potential of solar systems integration in sus-
tainable rural tourism — Because of weak-
nesses mainly related to economic perfor-
mance of solar systems, under an exclusive
condition of careful design and responsible
decision-making in every phase of designing
process, integrating solar systems can be a
quality solution from the aspect of sustaina-
ble development principle in general, as well
as in particular case of revitalizing a building
within the rural tourism setup. Proper under-
standing of the solar system application in a
given project requires realistic comprehend-
ing of solar systems’ strengths, weaknesses,
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opportunities, and threats (Table Il). Solar
technologies have very strong brand of green
energy and additionally can contribute to ar-
chitecture, but they are usually expensive.
These issues can question application of ac-
tive solar systems in architecture as sustain-
able technology.

Taking into account all the issues related to
integration of solar systems, it is possible to
define seven guidelines that contribute ,,sus-
tainabilization” of solar technologies:

1. Contribution to architecture: The solar ele-
ments should contribute to architecture
through their multifunctionality.

2. Innovative design: The solar technologies
should be presented in good light through in-
novative designs.

3. Comfort: The use of solar technologies
should increase comfort in the building.

4. Respect constraints (shadows of buildings,
trees, vegetation, unfavorable orientation,
angles): In rural environment the building
density is lower and regarding constraints of
shadows, the potential for solar integration is
higher.

5. Energy efficiency (optimal tilted angles,
improvement of envelope insulation): Simul-
taneously with designing, simulation soft-
ware should be used for analyzing energy ef-
ficiency of different design variants.

6. Economic feasibility: STSs are generally
economically feasible, especially when ap-
plied on building with high hot water con-
sumption, which is true for many touristic
objects. With increase of fuel and electricity
prices, STSs become even more competitive
to conventional energy sources and become
less expensive with market growth.

11 PIRAGES, 1977

12 STEVOVIC, VASILSKI, 2010

13 GEORGE, MAIR, REID, 2009: 177-198
14 RIBAR, 1994

15 ALEKSIC, KOSORIC, 2015

16 GoLi¢, Kosori¢, KrRsTIC, 2011

17 Kosori¢, WITTKOPF, HUANG, 2011
18 KRsTIC, KOSORIC, GOLIC, 2012
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7. Motivation: Motivation implies positive
mass spreading effect of design for people to
support energy savings and sustainable de-
velopment, and can be exceptionally impor-
tant as a tool to ”sustainabilize” solar tech-
nologies in architecture.”

Itis clear that saving fossil fuels, reduction of
CO, emissions and decrease of solar sys-
tems’ prices make integration of solar sys-
tems an appropriate solution to be applied in
the building revitalization process in the rural
environment. Apart from contributing to the
environment protection, integration of solar
systems in the existing building envelopes
would directly improve envelope insulation
properties and would demonstrate a concept
of active building envelope. Creative and care-
ful design would improve aesthetic aspect of
the entire building.

Design principles of integration of solar sys-
tems in revitalization of rural buildings — Ac-
cording to given seven guidelines, it can be
concluded that the success of ”sustainabili-
zation” of solar technologies fully depends
on design. Some general guidelines for de-
sign principles of both STS* and PV systems
can be proposed.

Figure 1 systematically presents simplified
general model with several basic phases. The
integration requires a comprehensive ap-
proach with consideration of many aspects.
The entire process starts with intention to in-
tegrate solar system into design and the
complex integrative design process ends
with finding the optimal design taking into
account inputs from the project participants,
and relevant requirements and constraints.
Evaluation and selection of optimal design
are very subjective; however, this can also be
done with the assistance of mathematical
methods.*®

PV integration in 110 year old residential
building in the village ”Starrkirch-Wil” in
Switzerland — 110 years old residential build-
ing with 250 m? of living area, in the very
center of Starrkirch-Wil at the northwest of
Switzerland was completely refurbished in
2014 (Fig. 2).
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FIG. 2 HOUSE IN STARRKIRCH-WIL:

BEFORE RECONSTRUCTION, AFTER RECONSTRUCTION,

SOUTH BALCONY WITH PV PANELS FENCE

SL. 2. KUCA U STARRKIRCH-WILU:

PRIJE REKONSTRUKCIJE, NAKON REKONSTRUKCIJE,

JUZNI BALKON S OGRADOM OD FN (FOTONAPONSKIH) PANELA
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FiG. 3 THE FARMHOUSE ”"CASA ROSA”;

PV PANELS ON THE ROOF OF THE PARKING PLOT
SL. 3. SEOSKA KUCA ,,CASA ROSA”;

FN PANELI NA KROVU PARKIRALISTA

FIG. 4 CINQUE TERRE SETTLEMENTS
SL. 4. NASELJA CINQUE TERRE

FIG. 5 "BRAEUER” GUESTHOUSE HOTEL;

STCS ON THE ROOF OF THE HOTEL

SL. 5. HOTEL ,,BRAEUER”;

STS (SOLARNI TOPLINSKI SUSTAVI) NA KROVU HOTELA

In order to increase comfort, and extend the
living area, the winter garden was built on the
southern side, covered by the balcony with
PV modules integrated in the fence. In line
with the requirement of Construction Com-
mittee and the opinion of the Chamber for
Settlement Cultural Values Protection, the PV
modules had to be designed as glass, trans-
parent modules without a frame, that do not
excessively cover the facade specific for this
area, taking care of the solar cells size, spac-
ing and matching them with the rest of facade
materials. It was permitted to install 7 cus-
tom-made PV panels, with total installed ca-
pacity 0.8746 kWp, dimensions 1200x1110x
X17.52 mm, each with 42 dark mono-crystal
solar cells. Apart from benefits regarding
electricity production, this PV module fence
exquisitely fits the entire project and the fa-
cade; solar cells give aesthetic freshness and
nice contrast to the facade woodwork, pro-
viding partial privacy to the persons sitting
on the balcony, hiding them from the street
sights. This is the first solar facade integra-
tion in this village, which was nicely received,
being a motivator and a caveat to the persons
passing by and promoting the use of energy
from renewable energy sources.
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SUSTAINABLE DESIGN
IN SUSTAINABLE RURAL TOURISM
— EUROPEAN EXPERIENCES

ODRZIVO PROJEKTIRANJE
U ODRZIVOM RURALNOM TURIZMU
— EUROPSKA ISKUSTVA

According to the evaluation by the Organiza-
tion for European Cooperation and Develop-
ment [OECD], rural areas cover some 90% of
the EU territory. More than half of the EU citi-
zens live in these areas, and over 40% of do-
mestic products are manufactured there. The
trend in 1970’s was to renew rural areas; in
1980’s, the institutions were passing the pro-
grams to protect nature, eco-systems and
develop leisure facilities in rural areas. By the
end of 20™ century and in 1990’s, funds were
allocated for rural development, particularly
focusing on integral rural development.

Cinque Terre, "The five lands”, Italia — Cinque
Terre area consists of 5 littoral villages in Li-
guria coastline. Shoreline with five villages
and surrounding hills are a part of Cinque
Terre national park, being the UNESCO world
heritage since 1997, for harmonious interac-
tion between human and nature, creating an
exquisite site”.”

This area is special because of the villages’
position on the steep terrain, with sea view,
picturesque houses in pastel colors, littoral
charm, a network of walking paths and climb-
ing cliffs, linking small villages with meander-
ing roads, intersecting by hilly terraces of
vineyards and olive groves. Paths, trains, and
ships link the villages that are not accessible
by cars, from the outside, and on that way is
the CO, emission reduced to a minimum. In
1998, the Italian Ministry of Environment had
announced protection of littoral area Cinque
Terre.? Architecture fits the terrain, becom-
ing a part of sloped cliffs. Architectural as-
pects were adhered to in reconstruction of
buildings to adjust them to the new func-
tions. Houses are built on the hillside, pro-
tected from the wind. Local inhabitants take
strong participation in tourist activities to
develop the entire region, through agricul-
ture, gastronomy, and nourishing the old
crafts. (Fig. 4).

The ”Casa Rosa” in Marche region, Italy —
The ”Casa Rosa” is an ancient farmhouse
sitting in the hills of Marche Region (Fig. 3).
Using only natural materials, the farm was
renewed with techniques of sustainable ar-
chitecture. The renewable resources were
used in order to save on energy costs and to
remain respectful to the earth and atmos-
phere. The renovations have maintained his-
torical and geographic characteristics of the
farmhouse. The PV system has been installed
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made up of 56 single-crystal silicon panels
of 175 W each. The PV panels cover the roof
of a 70 m? parking lot (Fig. 3). The STS made
up of two modules were installed in 2008,
one for the production of sanitary hot water
and the other for the swimming pool heating.
The geothermal drill has been placed on the
property and the plant will recover the heat
stored by the swimming pool in the summer
season and utilize it during colder seasons.
The PV panels, the solar heating and the
geothermal drills make the whole building
self-sufficient.?

”Braeuer” guesthouse in Weisskirchen, Au-
stria — The ”Braeuer” guesthouse hotel is
situated in Weisskirchen. This traditional
house was refurbished with the aim of energy
efficiency improvement (Fig. 5). As the build-
ing is mostly furnished with wooden furniture
in rural style, the refurbishment was done
with natural materials, such as wood, stone,
bricks and cellulose fiber materials for insula-
tion. The STS with the total area of 39 m? of
solar thermal collectors was installed provid-
ing hot water to 16 hotel rooms. The existing
windows were renewed with new old-style
windows; the additional insulation of roof-
top and external walls was performed, keep-
ing the traditional appearance of the whole
building. These refurbishment measures
have resulted in annual energy saving of
65,48 MWh and 65,4 tCO, is avoided per
year.”?

The Lutheran Conference and Mission Home
in Balatonszarszo, Hungary — The Lutheran
Conference and Mission Home constructed in
1930 is situated in Balatonszarszo and today
is able to host 84 guests at one time. Major
expansions were made in 2004 resulting in
the creation of a modern hotel.

A complex set of actions were implemented
during 2010 and 2011. The solar thermal wa-
ter heating system with total area of 40 m? of
solar thermal collectors is installed which
covers 80% of the hot water demand of this
building. The PV panels and pellet boilers are
installed (Fig. 6). The wall-cooling system is
applied with the circulating liquid which is
cooled naturally by the local well. The rele-
vant measures in water and waste manage-
ment were taken and elective waste collec-
tion and recycling are organized. Water-sav-
ing equipment is installed and the rain water
is collected and used for toilets and gar-
den watering. These refurbishment measures

19 https://www.google.rs/?gws_rd=cr,ssl&ei=hFjeVey
0CYKksAGCioGoBQ#qg=cinque+terre [10.8.2015.]

20 https://www.google.rs/?gws_rd=cr,ssl&ei=hFjeVey
0CYKksAGCioGoBQ#qg=cinque+terre [10.8.2015.]

21 LIEBERT, 2011
22 Agenzia per I'Energia..., 2013
23 Agenzia per I'Energia..., 2013
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have resulted in annual energy saving of
43,38 MWh and 18,34 tCO, is avoided per
year.”?

Sumecani village, Zagreb county, Croatia —
Sumecani village is situated on the hilly ter-
rain of Moslavina, 40 km from Zagreb. The
example used is Kezele family household,
wine and brandy producers, rearing domestic
animals with the horse stables, preserving
autochthonous values through revitalizing
architectural buildings and ”farmer type” of
rural household organization. Their house-
hold had covered several traditional houses,
and the other buildings were transported
from other locations, revitalized with the new
functional organization.

Residential and operational buildings are log
cabins, characterized by traditional architec-
ture that fits and joins the ambiance (Fig. 7).

The household location is fully utilized, so
the cars are being parked outside the family
household, so that CO, emission is zero;
areas used by the restaurant are separated
from peaceful business area with a meeting
room at the ground floor and apartments up-
stairs, followed by the areas with playground
for children and stable with horses.

During the reconstruction and revitalization,
the buildings were adjusted to the new func-
tions, namely: service, rest, leisure and busi-
ness part; using authentic buildings that al-
ready existed at the subject location, or that
were transported from other locations. Cer-
tain principles of bio-climatic construction
are recognizable, which mind ordinal direc-
tions, size of openings and construction ma-
terials. Having that this is Kezele family prop-
erty, the entire family is invested in touristic
activities, agriculture and wine production,
gastronomy and developing old crafts for
souvenir production, thus socio-economic
aspect is adhered to, having that the entire
family is engaged in business.

Chalets in Switzerland — The numerous cha-
lets in Switzerland are good examples of both
energetically and aesthetically successful
integration of solar technology into these
traditional wooden style buildings. The Kiwi
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FIG. 6 STCS ON THE ROOFS OF THE LUTHERAN CONFERENCE
AND MiSSION HOME IN BALATONSZARSZO; PV ON THE ROOF
SL. 6. STS NA KROVOVIMA LUTERANSKOG KONFERENCIJSKOG
| MISIONARSKOG DOMA U BALATONSZARSZU; FN NA KROVU

FIG. 7 BUILDING WITH TRADITIONAL ARCHITECTURE
ELEMENTS IN SUMECANI VILLAGE

SL.7.ZGRADA S TRADVICIJSKIM ARHITEKTONSKIM
ELEMENTIMA U SELU SUMECANI
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FiG. 8 KIWI CHALET IN SWITZERLAND
SL. 8. KIWI CHALET U SVICARSKO)

FIG. 9 CHALET IN VAUMARCUS IN SWITZERLAND
SL. 9. CHALET U VAUMARCUSU U SVICARSKO)

FIG. 10 RESIDENTIAL BUILDING IN STARO SELO
SL. 10. STAMBENA ZGRADA U STAROM SELU

chalet (Fig. 8) in the Bernese Oberland built
in 1940s has been renovated in 2013 with the
goal of eliminating greenhouse effects and it
has achieved Zero CO, emissions. Through
the building revitalization solar panels are in-
stalled on the roof; new high performance
thin insulation is performed inside the build-
ing envelope and the heat pump is installed.
The Swiss solar panels carefully integrated
on the roof and geothermal heating now pro-
duce all the energy needed for heating the
chalet on-site, as well as the hot water and all
other domestic electricity. The building now
produces more energy than it needs, and the
surplus is sold to local electricity company.

On the beautiful chalet in Vaumarcus (Fig. 9)
above the Lake of Neuchatel 40 PV panels
with the annual production of 11770 kWh are
installed on the south oriented part of the
roof in order to produce maximum energy.

Sirogojno ethno villages, Staro selo, Serbia
— Sirogojno village is situated 34 km from
Uzice. Significant cultural center of the vil-
lage is outdoor museum Staro selo, with
some 40 buildings made of woodworks. Resi-
dential wooden type buildings consist of two
parts, built on stone basement, with high,
four-sided roof, covered with shingle. Next to
the house, there are cabins for young cou-
ples and other auxiliary buildings: milk shed,
bread furnace, beehive, and plum dehydra-
tor. Stables for cattle are separated, built
outside the yard. Under Staro selo revival,
some of the buildings were repurposed, thus
extending the functions to: workshops for
production of folk craft items and souvenirs,
souvenir shops and lodging buildings.

The architecture fits the environment and
sloped terrain, using mountain architecture
elements. Parking for cars is provided at the
village entrance, so that CO, emission is zero.
Reconstruction and revitalization had adjust-
ed the buildings to the new functions, how-
ever retaining architectural expression using
local construction materials, with character-
istic facade elements. The buildings are
placed on the hillside, simultaneously pro-
tecting them from the wind and utilizing sun
radiation to the maximum, with small win-
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dows that prevent unnecessary loss of heat.
Local inhabitants take maximum participa-
tion in Staro selo development activities
through agriculture, hospitality, gastronomy
and nourishing old crafts (Fig. 10).

CONCLUSION
ZAKLJUCAK

Sustainable rural development is among eco-
nomic, social, and environmental priorities in
the modern society. Process of planning and
managing sustainable development of rural
settlements, with particular focus on recon-
structing the existing architectural buildings
and active involvement of local population in
this process is of exceptional importance for
development of the entire rural environment.
The integral policy involves holistic approach
to managing sustainable tourism, fully en-
gaging local government and educating local
population, with the necessity of responsible
behavior of all participants.

Tourism economy should take protection, im-
provement, and rational use of rural space as
the priority task, along with the role of the
state, which would take a leading role by de-
veloping infrastructure to improve all levels
of communication. Sustainable tourism is a
good foundation for improving inter-sectoral
cooperation throughout all domains and lev-
els, while focusing attention to protected ar-
eas, cultural heritage, etc. Participation of
local population, with reconstruction and re-
vitalization of both residential and hospitality
buildings and buildings for the nurturing of
old crafts, creates the ambiance of social and
economic sustainability, proving that such
strategy may provide positive economic bal-
ance and sustainability of the entire ambi-
ance in the future.

Rural tourism buildings and other types of
buildings in the rural environment have great
potential for integration of solar systems, es-
pecially STSs because of high hot water con-
sumption of these buildings, and this re-
quires comprehensive approach and complex
integrative design process. Final solution
must be balanced, and maximize creativity
and technical performance of the design. The
heritage-protected buildings in the rural en-
vironment are very specific. The visibility and
aesthetics of solar elements and the tech-
nique of integration are the key aspects for
integration of solar system. The architects
must find ways to ”sustainablize” solar tech-
nologies, with careful application, using all
tools to prove application sustainable, and
avoiding mistakes that can shed harmful rep-
utation on efforts of architects to contribute
to sustainable future.
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[Editor and translator:
DARINKA PopPoVI¢, BA in Philology,
English language and literature]
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OBNOVA ZGRADA | UGRADNJA SOLARNIH SUSTAVA
U ODRZIVOM RAZVOJU RURALNOG TURIZMA

Ruralni je okolis kao moguca turisticka destinacija
znacajan, ali jos nedovoljno iskoristen potencijal
koji bi mogao, uz odgovarajuce investicije, kon-
kurirati mnogim drugim turistickim destinacijama.
Ljudi zele pobjeci iz zagadenoga urbanog okolisa
i provoditi odmor u ekoloski ¢istim podrucjima te
se upoznati s tradicijom i kulturom ruralnih po-
dru¢ja. Ovaj rad analizira mogucnosti primjene
principa odrzivoga razvoja u ruralnom turizmu, s
posebnim naglaskom na analizi obnove zgrada i
ugradnji solarnih sustava, tj. solarnih toplinskih
sustava [STS]i fotonaponskih sustava [FN]. S obzi-
rom na slozenost i multidisciplinarne aspekte ove
problematike, u radu se razmatraju funkcionalni,
estetski, energetski, ekonomski, socijalni i ekolos-
ki aspekti.

Odrzivi turizam je turizam s minimalnim utjecajem
na okolis, dok se istodobno nastoji ocuvati lokalno
kulturno naslijede. Odrzivi ruralni turizam omogu-
cava razvoj citavih ruralnih podrucja, potice otvara-
nje novih radnih mjesta — smanjujuci tako potrebu
za migracijama, te opcenito utjece na povecanje
ekonomskog blagostanja i kvalitete zivota, a isto-
dobno smanjuje koristenje neobnovljivih prirodnih
izvora.

Postoji snazna povezanost izmedu razvoja rural-
nog turizma i obnove postojecih zgrada u kontek-
stu odrzivosti gospodarstva i okolisa cijele lokalne
zajednice. Odrzivi razvoj u ruralnomu turizmu ima
za cilj ocuvati autohtoni gradevinski fundus, koji
treba obnoviti i prosiriti ili adaptirati prema potre-
bi, no uvijek u skladu s karakteristikama autohtone
tradicijske arhitekture — koristenjem lokalnih gra-
devinskih materijala i zaposljavanjem lokalnoga
stanovnistva.

Bioklimatska gradnja inherentna je tradicijskoj
gradnji u ruralnim krajevima. Kuce su gradene u
zavjetrini. Stambene se zgrade vec prilikom grad-
nje pozicioniraju u odnosu na sporedne strane svi-
jeta, ugraduju se prozori odgovarajuce velicine,
nagib terena koristen je za ukop, a funkcionalna je
koncepcija kuca takva da se podrum uobicajeno
koristi. Na temelju tradicijskih gradevinskih karak-

BIOGRAPHIES
BIOGRAFIJE

LJILJANA ALEKSIC, PhD, Dipl.Ing.Arch. is an architect
and Assistant Professor at Faculty of Civil Engineer-
ing Subotica. Her research interests include expert
systems in architecture, management of production
technical documentation, rural development.
VESNA KOSORIC, PhD, Dipl.Ing.Arch. is the architect
and founder of Swiss company BaulLab GmbH. In
the core of her work is interconnectivity between
design, space, sustainability, technology and qual-
ity of life.

teristika u ovome se radu definiraju kriteriji koji se
odnose na minimalno iskoristavanje neobnovljivih
energetskih izvora, koristenje lokalnih materijala,
minimalno koristenje toksi¢nih materijala i pobolj-
sanje okolisa. Obnova gradevinskoga fundusa i
odrzivost ruralnog okolisa trebala bi biti u skladu s
urbanistickim i projektantskim kriterijima u sklopu
interdisciplinarnog pristupa sto pruza arhitekton-
ska rjesenja koja ne degradiraju okolis.

Mnoge postojece zgrade u ruralnom okolisu zah-
tijevaju obnovu. Ako su k tome u velikoj mjeri izloze-
ne suncu, tj. nisu zaklonjene nekim elementima u
okolisu, tada mogu biti dobri korisnici toplinske i
posredno elektricne energije, sto vrijedi za brojne
stambene i turisticke zgrade koje su osobito pogod-
ne zainstaliranje STS, tj. FN sustava u procesu njiho-
ve revitalizacije. U radu se naglasava da su solarne
tehnologije snazan primjer ekoloske energije, no
problemi povezani s njihovim gospodarskim ucin-
kom dovode u pitanje njihovu primjenu kao odrzive
tehnologije. U radu se daje sedam smjernica koje
pridonose odrzivosti solarnih tehnologija, a poveza-
ne su s njihovim doprinosom arhitekturi, inovativ-
nom projektiranju, udobnosti, postivanju ogranice-
nja, energetskoj ucinkovitosti, ekonomskoj izve-
divosti i isplativosti te motivaciji kao znacajnom
cimbeniku koji utjece na to da stanovnistvo aktivno
podrzi koncepciju odrzivoga razvoja.

STS sustavi opcenito su ekonomski provedivi i is-
plativi, osobito kad ih se koristi na zgradama s ve-
likom potrosnjom tople vode, sto je slu¢aj u mno-
gim turistickim objektima. S povecanjem cijena
goriva i elektricne energije ovi sustavi postaju sve
konkurentniji konvencionalnim energetskim izvori-
ma i pojeftinjuju s rastom trzista. Osnovni principi
ugradnje solarnih sustava tijekom rekonstrukcije
gradevine takoder su opisani. Koristenje solarnih
sustava moze donijeti brojne pogodnosti u kontek-
stu okolisa, energetike, funkcionalnosti i estetike.
Pomnjivo i odgovarajuce projektiranje solarnih su-
stava moze poboljsati energetsku ucinkovitost
zgrade i izolacijska svojstva njezine ovojnice, tako
da, u kombinaciji s kvalitetnim estetskim rjese-

Dr.sc. LJILJANA ALEKSIC, dipl.ing.arh., zaposlena je
kao docentica na Gradevinskom fakultetu u Subo-
tici. Bavi se znanstvenim istrazivanjima u arhitek-
turi, organizacijom izrade tehnicke dokumentacije i
ruralnim razvojem.

Dr.sc. VESNA KOSORIC, dipl.ing.arh., osnivacica je
svicarske tvrtke Baulab GmbH. Bavi se interdi-
sciplinarnim aspektima povezanosti projektira-
nja, prostora, odrzivosti, tehnologije i kvalitete
Zivota.

PROSTOR 113

njem, one mogu postati nove, prepoznatljive arhi-
tektonske destinacije u ruralnom okolisu.
Obrazovni i motivacijski aspekti takoder su vrlo
znacajni. Kao ilustrativni primjer u radu je prikaza-
na stambena zgrada u svicarskom selu, koje su re-
konstrukciju izveli autori ovoga rada ukazujuci na
potencijalne probleme, principe i korisnost ugrad-
nje fotonaponskih sustava u ruralnom okolisu. S
obzirom na to da je to bio prvi slucaj ugradnje so-
larnog procelja u tome selu, takva je intervencija
bila dobro primljena i moze posluziti kao primjer
koristenja energije iz obnovljivih izvora.
Naselja Cinque Terre u ltaliji, sela Sumecani u Hr-
vatskoj i Sirogojno u Srbiji analizirani su u ovome
radu kao primjeri revitalizacije gradevina u odrzi-
vomu ruralnom turizmu. U naseljima nema auto-
mobilskog prometa, tako da nema emisije CO,.
Komunikacijski su pravci pjesacke, biciklisticke ili
jahacke staze. Arhitektura je prilagodena konfigu-
raciji terena, vidljiva je primjena bioklimatske grad-
nje, koja vodi racuna o sporednim stranama svije-
ta, velicinama otvora i gradevinskim materijalima.
Tijekom rekonstrukcije i revitalizacije gradevine su
prilagodene novim funkcijama, no ipak su zadrzale
karakteristican arhitektonski stil koristenjem lokal-
nih gradevinskih materijala i karakteristicnim fa-
sadnim elementima. U svim tim selima lokalno
stanovnistvo u potpunosti aktivno sudjeluje u raz-
voju agronomije, turizma, gastronomije i starih
zanata. Sudjelovanje lokalnoga stanovnistva, uz
rekonstrukciju i revitalizaciju stambenih i turistic-
kih objekata, stvara klimu drustvene i ekonomske
odrzivosti, dokazujuci tako da ta strategija moze
osigurati gospodarsku ravnotezu i odrzivost cijelo-
ga podrucja u buducnosti. Primjeri starih seoskih
kuca, kao sto su ,,Casa Rosa” u talijanskoj regiji
Marche, ,,Braeuer” hotel u Weisskirchenu u Aus-
triji, Luteranski konferencijski i misionarski dom u
Balatonszarszu u Madarskoj i dvije kuce u Svicar-
skoj, ilustriraju potencijale, kao i estetske, ekolos-
ke i energetske ucinke ugradnje solarnih sustava u
procesu revitalizacije zgrada u odrzivomu rural-
nom turizmu.
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