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WORD OF THE CONERENCE DIRECTOR

A�#NGMUCPFTC�&LWMKȲ
Associate Professor, Ph.D, Faculty of Architecture, 
University of Belgrade Director of the Conference 

This Proceedings from the 7th International Conference Places and Technologies: Keeping up with 
Technology to act Responsively with Urban Environment, which was held in Belgrade in October 
2020, contributes to the discussion about the future of society and places and the role of technol-
ogy in it and discussions with respect to strategy for responsive quality environment. More than 70 
papers from 18 countries were presented during the conference. The organizers of the conference 
were: University of Belgrade (Faculty of Architecture) and Professional Association Urban Labora-
tory (UrbanLab). The aim of the conference was raising the questions about the future of our cities 
and environment, understanding from the critical aspect, the importance and role of technology in 
designing creative ideas to improve places. The stated general objectives point to the necessity 
of a multidisciplinary approach to this matter and comes under the framework of different disci-
plines: engineering and technical sciences, humanities and social sciences that share the same 
visions and goals. However, new urban and building concepts have been created mostly relaying 
on ICT. Furthermore, the main focuses of the articles are related to what extent the technologies 
could provide responsive development of built environment. In contemporary progressive practice, 
XUEDQ�HQYLURQPHQWV�KDYH�EHHQ�GHVLJQHG�WR�DFW�UHVSRQVLYHO\�WR�FOLPDWH�FKDQJH��HQHUJ\�HIͤFLHQF\��
protection of heritage, identity, and the main goal of successful urban development is to provide 
responsive urban plans and urban designs supported with new technologies as the most powerful 
tools for their implementations.

7KH�3URFHHGLQJV�LV�RUJDQL]HG�LQWR�WKH�ͤYH�SDUWV��UHVSRQVLYH�XUEDQ�DQG�WHUULWRULDO�SODQQLQJ��UHVSRQ-
sive urban design, responsive architecture, responsive heritage protection and responsive technol-
ogies in architecture. 

The part with the papers debating about responsive urban and territorial planning is dealing with: 
shrinking cities; the position of towns in digital construction technology environment; public trans-
port; potential of maker movement on sustainable development; the impact of economic factor on 
transforming the urban form;  segregated neighbourhoods and their integration attempts; physical 
planning information system;  relationship between changes in technological cultures and spatial 
development of cities; improvement of life quality using nature based solutions and design of cul-
tural trails. 

The part dedicated to responsive urban design is dealing with: re-invented water-related spaces in 
the built environment; urban form evaluation; shared spaces; the sustainable construction of the 
old communities; spaces that stimulate innovation and creativity and provide a sense of communi-
ty; pedestrian mobility and visual integration; street co-design; inspiration and cultivation of ideas 
in urban design; identity and resilience of open public spaces; security aspects of urban planning 
and design; an urban design technique regarding active aging in outdoor spaces; the challenges of 
dockless cycling;  the use of digital technologies in creating the places of collective memory; tran-
sitioning the public space; the restorative effects of multi-sensory open space design and urban 
living labs for sensitive city.
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The part about responsive architecture has the collection of the papers arguing about: regionalism 
and low-tech in contemporary vernacular architecture; temporary accommodation facility for asy-
lum seekers; BIM based project and digital building model management; rethinking a public insti-
tutes of assistance and charity; cultural, methodological and economic aspects of the laboratory; 
dwelling with the water; architectural analysis of therapeutic canters for drug addicts; human com-
IRUW� LQ�DUWLͤFLDO�SODFH��FROOHFWLYH�KRXVLQJ�DV�QHZ�LGHQWLW\� LQ�UXUDO�DUHDV�WKH�DUFKLWHFWXUH�PDFKLQH�
origins and frameworks of machinic line of thinking in architecture and challenges of designing 
remote communities.

The fourth part, responsive heritage protection is dealing with: digital design techniques to assist 
in the composition of traditional urban buildings;  visualization of architectural heritage; systemic 
approaches in revitalization of old city heritage site; future development of former fortress; a re-
sponsible approach model for regeneration of spatial identity; heritage perceptions; preserving the 
material authenticity; sustainability and resilience in rural areas and revitalisation of the industrial 
heritage along waterfront.

7KH�ͤIWK�SDUW��UHVSRQVLYH�WHFKQRORJLHV�LQ�DUFKLWHFWXUH�LV�GHGLFDWHG�WR��DSSOLFDWLRQ�RI�YHQHHU�EDVHG�
panels in exoskeleton architecture; raising climate resilience in buildings; digital planning, con-
struction submission and approval processes;  integration of architectural and structural aspects 
through the design process; indoor environmental quality; models for contemporary exploitation 
of balneological potential;  nearly zero energy building co2 emissions; open BIM for citizen en-
gagement in sustainable renovation projects; new technologies of construction on Serbian waters; 
evolution of technologies for construction of apartment buildings; origin of citizens and impact on 
city; conventional vs prefabricated buildings; computational method to assess the impact of urban 
climate on the buildings’ energy performance simulations and algorithm-based BIM model analy-
sis methodology at urban level. 

7KH�VLJQLͤFDQFH�RI�WKLV�FRQIHUHQFH�OLHV�LQ�WKH�SUHVVLQJ�QHHG�IRU�WKH�LQWHJUDWLRQ�RI�VPDUW�WHFKQRO-
ogies and contemporary urban concepts which provide sustainable city development. Different 
problems in the domains of urban design and planning, architectural design, building technologies, 
XUEDQ�VRFLRORJ\��,&7��WUDQVSRUW�DQG�WUDIͤF�VWXGLHV��UHVLOLHQFH�RI�SODFH��FOLPDWH�FKDQJH��DGDSWLYH�UH-
use, cities and health, landscape architecture, identity, heritage etc. are presented and discussed in 
more than 70 conference papers made by professors, researchers and PhD students from all over 
Europe and the world.

WH�DUH�FRPPLWWHG�WR�RXU�LQLWLDO�JRDO�WR�LPSURYH�WKH�OHYHO�RI�VFLHQWLͤF�VWDWXV�RI�6HUELD�DQG�WKH�UHJLRQ��
Places and Technologies conference become traditional international event gathering researchers 
all around the world and has provided an opportunity for them to advance their positions in the ac-
DGHPLF�KLHUDUFK\��WR�EXLOG�WKHLU�UHVHDUFK�QHWZRUNV�DQG�WR�GHYHORS�QHZ�VFLHQWLͤF�SURMHFWV��3UHVHQWD-
tion and the quality of the papers that are results of new studies, debates and research strengthen 
our ambition to keep the importance of our conference among many European ones.
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ABSTRACT 

'XH� WR� LWV� JHRORJLFDO� VSHFLͤFLWLHV�� 9RMYRGLQD� LV� DEXQGDQW� ZLWK� YDULRXV� EDOQHRORJLFDO� UHVRXUFHV��
During 2018, an extensive multidisciplinary research was conducted in order to investigate the cur-
rent condition on 50 sites, explore the quality and quantity of relevant resources and offer proposals 
for developing contemporary balneology facilities. The architectural programs spanned from mod-
est drinking fountains to complex developments and resorts with variety of facilities. Throughout 
the process, a series of model units were developed and tailored to match the medical and thera-
peutical requirements with the imperatives of environmentally conscious, sustainable and resilient 
architecture. 

7\SRORJLFDO�DQG�PRGXODU�DSSURDFK�ZDV� LGHQWLͤHG�DV� WKH�PRVW�HIͤFLHQW�ERWK� IRU�HIIHFWLYH�GHYHO-
opment and construction in various circumstances as well as for promoting the balneology as a 
rediscovered potential for healthcare tourism, well-being and revival of some local communities. 
6LWH�VSHFLͤF�DUFKLWHFWXUDO�GHVLJQ� LV�SHUFHLYHG�DV�RQH�RI� WKH�NH\�SUHPLVHV�RI�JUHHQ�DUFKLWHFWXUH��
however, the topology of Vojvodina planes has enabled the development of modular units that 
DUH� HDVLO\� DGMXVWHG� WR� WKH� VSHFLͤF� VLWH�� 7KHVH�XQLWV�ZHUH�GHYHORSHG�DLPLQJ� WR�DFKLHYH�GLIIHUHQW�
functional and esthetical variations using the same basic structure, building principles and com-
ponents. Furthermore, this approach enables seasonal variations and optimisations in facility’s 
capacity, allowing the permanent, year-round operation avoiding unnecessary operation costs and 
maintaining favourable ecological footprint. Finally, by using the optimised units for potential ex-
tensions, maintaining and improving of building performance is secured, while keeping recogniz-
able and uncompromised architectural language throughout facility’s life span. The use of passive 
design features and on-site renewable energy resources (solar and geothermal) was also taken 
into the consideration from the conceptual design phase. The paper systematically presents the 
scope and achieved results of the research process with an overview of selected case study exam-
ples showing the application options in various conditions.

KEYWORDS _ balneology, green architecture, resilient architecture, healthcare, well-being

+0641&7%6+10�

7KH�:RUOG�+HDOWK�2UJDQLVDWLRQ�GHͤQHV�KHDOWK�DV�̸D�VWDWH�RI�FRPSOHWH�SK\VLFDO��PHQWDO�DQG�VRFLDO�
ZHOO�EHLQJ�DQG�QRW�PHUHO\�WKH�DEVHQFH�RI�GLVHDVH�RU�LQͤUPLW\̹��:+2��������VWDWLQJ�WKDW�̸WKH�HQMR\-
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ment of the highest attainable standard of health is one of the fundamental rights of every human 
EHLQJ̹��7KHVH�SRLQWV�DUH�RIWHQ�RYHUFDVW�E\�WKH�GDLO\�FKDOOHQJHV�RI�ͤJKWLQJ�GLVHDVHV�DQG�LQͤUPLWLHV��
coupled with the weaknesses of the healthcare system. Regions rich in thermomineral waters have 
D�XQLTXH�SRWHQWLDO�IRU�DFKLHYLQJ�VXVWDLQDEOH�DGYDQFHPHQWV�LQ�SXEOLF�KHDOWK�ZLWK�YDULRXV�EHQHͤWV�IRU�
the community and local economy (Toth et al, 2015), directly and indirectly addressing a series of UN 
sustainability goals (UN 2015). The paper presents research in sustainable and resilient architec-
tural design models suitable for developments of various balneal facilities in Vojvodina, agricultural 
region in northern Serbia.
%DOQHRORJ\��WKRXJK�NQRZQ�IRU�LWV�PHGLFDO�EHQHͤWV�IURP�WKH�DQFLHQW�WLPHV��FXUUHQWO\�LV�JRLQJ�WKURXJK�
the transition both in terms of its place in formal medical science as well as in terms of being recog-
nized as a valuable asset in context of tourism, development of local and even state economies and 
LPSURYHPHQWV�RI�JHQHUDO�ZHOO�EHLQJ�RI�WKH�SRSXODWLRQ��&RQWHPSRUDU\�GHͤQLWLRQV�RI�PHGLFDO�WRXULVP�
encompass medical travel, recreational travel and traveling for other purposes (Schmerler 2018). All 
of the stated aspects are highly relevant for balneo therapy, which, by its nature, can successfully 
meet the variety of their needs if provided with adequate infrastructure. Serbia is particularly rich in 
mineral, thermal and thermominaral waters with sites recognized and in use ever since the Roman 
Empire (Protic, 1995). The same hydrogeological resources show great potential for use of hydro-
JHRWKHUPDO�HQHUJ\��'RNPDQRYLÉ�HW�DO���������WKXV�SURYLGLQJ�FRQYHQLHQW�HQHUJ\�VRXUFH�WKDW�FRXOG�EH�
XVHG�IRU�DFKLHYLQJ�KLJK�OHYHO�RI�HQHUJ\�HIͤFLHQF\�LQ�DOO�VRUWV�RI�VSD�IDFLOLWLHV�
9RMYRGLQD�LV�SODFHG�LQ�3DQQRQLDQ�EDVLQ��ZKLFK��GXH�WR�LWV�K\GURJHRORJLFDO�VSHFLͤFLWLHV��LV�DEXQGDQW�
with various balneological resources which has resulted in development of various facilities and 
resorts throughout the region, and the current trends have also been a driver for recent research in 
this area aiming to:

- assess the capacity and potential on already known sites, 
- detect new sites, asses their medical and hydrological potential,
- propose contemporary and sustainable models for exploitation of balneological resources.

During 2018, an extensive multidisciplinary research was commissioned by the Provincial Secre-
tariat for Economy and Tourism of AP Vojvodina in order to investigate the current condition on 
50 sites in Banat, Srem and Backa, explore the quality and quantity of relevant resources and offer 
proposals for developing contemporary balneology facilities. The samples, collected as a part of 
hydrogeological research, were analysed in specialised laboratory and the results were forwarded to 
the specialist at the Faculty of Medicine in order to determine the medical potential (healing factor) 
of each resource and propose the adequate balneo therapy options. The research was preceded 
by the study of balneological potential of Vojvodina (Milenic et al. 2017) which involved extensive 
JHRORJLFDO�UHVHDUFK�UHVXOWLQJ�LQ�LGHQWLͤFDWLRQ�RI�QXPHURXV�VLWHV�RI�LQWHUHVW�DQG�GHͤQLWLRQ�RI�]RQHV�
ZLWK�VLJQLͤFDQW�SRWHQWLDO�
The architectural programs, derived from the multidisciplinary research and conceived as illustrative 
proposals for potential developments on the site, spanned from modest drinking fountains to com-
plex resorts with variety of facilities. Since the design proposals referred to on-site use of the balne-
ological resource, the character of the sights also varied greatly, from facilities placed within urban 
or rural settlements, to, sometimes rather remote sites with poor or no infrastructure. Throughout 
the process, a series of model units were developed and tailored to match the medical and thera-
peutical requirements with the imperatives of environmentally conscious, sustainable and resilient 
architecture. The paper presents design premises and methods as well as design strategies devel-
oped for the balneo facilities in Vojvodina and applied on a number of selected cases.

&'5+)0�24'/+5'5�#0&�/'6*1&5

Design premises were based in line with the UN sustainability goals, where sustainable and resilient 
architecture for healthcare and spa facilities was conceived as the driver for circular economy and 
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improved well-being of local population. Design approach was tailored in regard with several fac-
tors, as shown in Table 1.

_ Table 1 An overview of balneo facilities included in the study

 
The core design principles were applied in all cases but the focus of this paper will remain on well-
ness & spa facilities since they show most diversity in terms of urban context, status, offer of (or 
QHHG�IRU��DQ�DFFRPPRGDWLRQ�DQG�VHDVRQDO�VHQVLWLYLW\��7KH�GHVLJQ�VWUDWHJLHV�ZHUH�GHͤQHG�IRU�VLWHV�
SODFHG�ZLWKLQ�WKH�VHWWOHPHQWV�DQG�RQ�WKH�UHPRWH�ORFDWLRQV��QHZ��JUHHQͤHOG��SURMHFWV�RU�SURYLGLQJ�DG-
ditional facilities for existing ones, with or without accommodation and other hospitality functions, 
and with high, medium or low seasonal dependence.
The issues of sustainability and resilience were addressed on several levels:

B�SURJUDP�̰�GHͤQHG� WR�EH�VHQVLWLYH� WR� ORFDO�QHHGV�DQG�FDSDFLWLHV��FRQFHLYHG� IRU�JUDGXDO�
development (reflected on various design aspects);
_ adaptive capacities – aimed to enable year-round functioning having in mind seasonal 
changes, as well as prospective changes (anticipated and unexpected) throughout the fa-
cility’s lifespan; 
_ infrastructural independence – aiming for off-grid functionality, especially for the remote 
sites;
_ carbon footprint - aiming for carbon-neutral developments;
_ local production – supported by the choice of proposed building technology and materials.

:KLOH�UHVRXUFH�HIͤFLHQF\�LQ�WHUPV�RI�PDWHULDO�XVH�DQG�UHIHUHQFH�WR��5��UHGXFH��UHXVH��UHF\FOH��FRQ-
FHSWV�UHPDLQHG�DV�JHQHUDO�GHVLJQ�JRDOV��VSHFLͤF�GHVLJQ�VWUDWHJLHV�ZHUH�SURSRVHG�LQ�WKH�GRPDLQ�RI�
HQHUJ\�HIͤFLHQF\��VWUHVVLQJ�WKH�LPSDFW�RI�DUFKLWHFWXUDO�GHVLJQ�RQ�PLQLPL]LQJ�HQHUJ\�GHPDQG��WKXV�
HQDEOLQJ�WR�DLP�WKH�FRYHUDJH�IURP�RQ�VLWH��UHQHZDEOH��HQHUJ\�VRXUFHV��3URJUDP�VSHFLͤF�HQHUJ\�HI-
ͤFLHQF\�GHVLJQ�VWUDWHJLHV�ZHUH�GHͤQHG�IRFXVLQJ�RQ�D�ZLGH�UDQJH�RI�SDVVLYH�GHVLJQ�PHDVXUHV�ZKLOH�
integrating the technology related to necessary active systems from the conceptual design phase.
Water management in these facilities is very dependent on the water composition, flows and tem-
peratures and yet needs to be dealt with extreme delicacy in order to preserve unique hydrogeolog-
ical characteristics so it needs to be treated on case-by-case basis. All proposals were designed 
with extreme caution to maximising porous surfaces, minimising the potential contamination of 
surface water and recommendations for rainwater collection and use where appropriate.
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Design goals were addressed through a variety of design strategies, which were applied on 20 sites 
with wellness & spa facilities sized from small mobile units for balneal treatments to complex mul-
tifunctional developments. The main design strategies included:

_ modularity
_ sizing and positioning of open-air and indoor features
_ passive design 
_ use of on-site renewable energy sources.

/QFWNCTKV[
Structuring the program into modular units has proven to be a very powerful and effective design 
tool for accomplishing several of design goals set for this study. While easily enabling programmatic 
GLYHUVLͤFDWLRQ�DQG�IOH[LELOLW\��WKH�PRGXODU�DSSURDFK�FRXOG�DOVR�RSHQ�WKH�GRRU�IRU�ORFDO�SURGXFWLRQ�RI�
prefabricated elements, technologically manageable by small and medium enterprises.
&DUHIXOO\�SODQQHG�DQG�SRVLWLRQHG�PRGXOHV�DOORZ�SKDVH�H[HFXWLRQ��VLJQLͤFDQWO\�UHGXFLQJ�WKH�LQLWLDO�
FRQVWUXFWLRQ�FRVWV��7KLV�LV�HYHQ�PRUH�LPSRUWDQW�ZKHQ�ORFDO�FRPPXQLW\�LV�ͤQDQFLQJ�RU�FR�IXQGLQJ�
the facility since the median value of overall costs for 20 proposals included in the study (excluding 
the land, which is already publicly owned) is estimated to be approximately EUR 1,500,000. Only two 
of them were designed as single multifunctional buildings (total area 300m2 and 1000m2) due to the 
VSHFLͤF�VLWH�DQG�SURJUDPPDWLF�FRQGLWLRQV�
Interconnected modules, which can individually be included to or excluded from the facility’s cur-
rent operation, allow very economic operation in reduced capacity as well, which is very important, 
KDYLQJ�LQ�PLQG�WKDW����RXW����IDFLOLWLHV�ZHUH�FKDUDFWHULVHG�DV�VLJQLͤFDQWO\�GHSHQGDQW�RQ�WKH�VHDVRQ��
meaning that with this concept they all may remain open for public all year round with optimised 
operational costs.
Modular approach, sequencing visually and functionally almost isolated open-door and enclosed 
spaces provides layout with high level of privacy, minimizing the contacts between the users of 
different treatments while allowing optimal hygiene and maintenance intervals during the operating 
hours.
Modular design also allows for expansion of the capacities beyond the initial plans whilst retaining 
the original design features, or remaining at the reduced number of constructed modules for long 
period in case of unfavourable economic, social or climate conditions. Figure 1 shows the example 
of rather modest initial development (3 modular units with proper common and utility spaces). Re-
garding the site conditions – area, topology and overall feasibility, the expansions can be anticipated 
mainly along East-West axes in two basic scenarios:

1) Planning the phases (anticipated capacities during the development period), where the 
PDMRULW\�RI�DX[LOLDU\�WHFKQLFDO�VSDFHV�DUH�SODQQHG�DFFRUGLQJ�WR�WKH�ͤQDO�FDSDFLW\�DQG�PRG-
ular units and adjacent programs (medical and/or hospitality) are executed in stages.
2) Open development, where the majority of auxiliary/technical spaces are planned accord-
ing to the initial capacity with the main layout features are designed to support additional 
extensions until reaching the full capacity of a given site.

Simple layout and structure of individual modules makes them very flexible, allowing for partial ad-
aptations, changes of use or even regaining the functionality after extreme catastrophic events and 
severe material damages. 
The general concept allows optional additions of adjacent hospitality and/or medical facilities (Fig-
XUH�����+RZHYHU��VXFK�IDFLOLWLHV�PLJKW�EH�SODQQHG�ZLWK�GLIIHUHQW��SURJUDP�VSHFLͤF�GHVLJQ�VWUDWHJLHV�
and they are not further discussed at this stage of research.
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_ Figure 1: Model for modular wellness facilities

5K\KPI�CPF�RQUKVKQPKPI�QH�QRGP�CKT�CPF�KPFQQT�HGCVWTGU
General placement and interconnections of open-air features and built structures was proposed 
through holistic design approach, taking into consideration functional demands, passive design 
principles, and advantages of modular approach described in the previous section. The presented 
GHVLJQ�VWUDWHJLHV�ZHUH�GHYHORSHG�KDYLQJ�LQ�PLQG�WKH�VSHFLͤF�QDWXUH�DQG�GHPDQGV�RI�ZHOOQHVV�DQG�
spa features that incorporate balneo therapy as well as the hydrogeological potential of those sites.   
Open-air and indoor features were purposely sized and organized in a way that allows shared use of 
auxiliary spaces, i.e. reception, changing rooms, lockers, service rooms etc. (Figure 1). The therapy 
functions are distributed throughout the open-air and enclosed spaces in a way that allows their 
compatibility and provides a continuity of various treatments in different weather scenarios. This 
enables extended operation time, mitigating the sensitivity to seasonal/annual variations in climate 
while optimizing running costs. 
The most of open-air features are rather small in size, following the general concept of modularity 
and phase execution and operation. The width i of intermediate open-air spaces O may vary in re-
gard to the height of the neighbouring modules M (Figure 1), functional and privacy requirements. 
Additional screens may be added for enhanced privacy and additional sun protection of intermediate 
open spaces.
7KH�PRGHVW�FDSDFLWLHV�RI�ERWK�HQFORVHG�DQG�RSHQ�DLU�VSDFHV�DOORZ�ORFDO�SURGXFWLRQ�IRU�OHVV�VSHFLͤF�
types and less demanding maintenance which may be one of the actual preconditions for sustain-
ability of such features in small communities. 
Passive design strategies
6WULYLQJ�IRU�KLJK�OHYHO�RI�HQHUJ\�HIͤFLHQF\�DQG�FOLPDWH�UHVSRQVLYH�GHVLJQ��D�VHULHV�RI�SDVVLYH�GHVLJQ�
strategies were proposed to support the overall design goals.
Placement and orientation: Placement of all open-air features and enclosed spaces was done in 
way that provide optimal daylighting, solar exposure and shading (Figure 1, Figure 2). North-facing 
sections are used for technical rooms, storages, sanitary spaces etc. Circulation corridors connect-
ing the modules are also placed on the Northern side, leaving the South-facing open-air spaces 
between the modules, sheltered and functionally supported by the side volumes. Longitudinal cir-
culation space can be open or enclosed with glazed south-facing walls, serving as buffer space for 
modules.
Massing, solar gains and shading: Modules are compact in shape in order to provide good shape 
factor for each unit. The same principles were applied to all public and utility spaces except for the 
longitudinal circulation corridor. Modular units and corridor are mainly opaque on the North façade 
for improved thermal performance and almost fully glazed on the South façade for maximising solar 
gains. Adequate shading was provided by various design features (Figure 2) tailored to provide un-
obstructed views in various weather conditions and additionally supported with adequate choice of 
glazing and flexible interior shading.   
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Natural ventilation and cooling: Glazed surfaces are designed with the intention to maximise the 
share of operable elements with cross-ventilation provided for all spaces. The basic layout, as de-
scribed previously in this chapter, provides very good preconditions for natural ventilation and effec-
tive application of night cooling, further enhanced by the green areas and water features. In favour-
able weather conditions, the glazed façade of the long corridor can be open along the intermediate 
semi-atrium spaces.

 

_ Figure 2 Solar exposure and shading: all glazed surfaces of wellness modules and circulation volume 
are fully shaded during summer to prevent overheating and almost completely exposed during winter to 
enable direct passive solar gains

Thermal mass and materials: The modules are designed as lightweight structures where low ther-
PDO�PDVV�LV�XVHG�IRU�RSWLPLVLQJ�WKH�FRPIRUW�DQG�HQHUJ\�HIͤFLHQF\�LQ�LQWHUPLWWHQWO\�XVHG�VSDFHV��
(QKDQFHG�WKHUPDO� LQVXODWLRQ�DQG�KLJK�SHUIRUPDQFH�JOD]HG�HOHPHQW�FRXOG�VLJQLͤFDQWO\�FRQWULEXWH�
WR�IXUWKHU�PLWLJDWLRQ�RI�HQHUJ\�GHPDQGV�IRU�FRROLQJ�DQG�KHDWLQJ��7KH�ID©DGH�DQG�URRI�ͤQLVKLQJ�DOVR�
DIIHFW�WKH�HQHUJ\�HIͤFLHQF\�EXW�WKH\�VKRXOG�EH�FRQVLGHUHG�LQ�FDVH�E\�FDVH�EDVLV��,Q�H[SRVHG�VLWHV��
with the peak occupancy in summer season, reflective surfaces or green roofs should be prioritized. 
In more secluded sites, structures surrounded by deciduous trees (naturally shaded in summer and 
exposed in winter), reflectiveness is not so much of an advantage.
Use of on-site renewable energy sources (RES)
6WULYLQJ�IRU�KLJK�OHYHO�RI�HQHUJ\�HIͤFLHQF\�DQG�VHOI�VXVWDLQDELOLW\��WZR�PDLQ�RQ�VLWH�5(6�ZHUH�FRQVLG-
ered: geothermal (hydrogeothermal) and solar (PV). 
The largest number of wells that capture mineral waters in the area of Vojvodina has an outlet 
temperature in the range of 40-600C (Milenic et al. 2017) which enables direct use of geothermal 
energy for space heating and sanitary hot water. Abundance of hydrogeothermal resource on these 
sites might allow instalment of completely independent system, providing a reliable off-grid energy 
source for the entire facility in most occupancy regimes.
Solar potential is rather constant on the territory of Vojvodina, with total annual solar irradiation 
averaging around 1400 kWh/m2/an, and monthly values of over 100 kWh/m2/mo for March through 
2FWREHU��DV�FDOFXODWHG�XVLQJ�39*,6�VRIWZDUH���7KLV� LQGLFDWHV�WKDW�VLJQLͤFDQW�DPRXQWV�RI�HOHFWULF�
HQHUJ\�FDQ�EH�JHQHUDWHG�RQ�VLWH��VXSSRUWLQJ�WKH�ZDWHU�ͤOWUDWLRQ�DQG�RWKHU�WHFKQLFDO�V\VWHPV�LQ�WKHLU�
full capacity (during the main tourist season), thus complete energy independence could be targeted 
on the sites where such approach might be necessary or feasible in given circumstances.
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Balneological resources are recognized for their tourist potential and may be used as drivers for 
development, especially as is the case in some municipalities in Vojvodina. The presented model for 
ZHOOQHVV	VSD�IDFLOLWLHV�IRU�WKH�VLWHV�ZLWK�LGHQWLͤHG�WKHUPRPLQHUDO�UHVRXUFHV�LV�EDVHG�RQ�PRGXODU�
DSSURDFK��GHVLJQHG�SULPDULO\� IRU� LQLWLDO�VWHSV� IRU�FRQWHPSRUDU\�H[SORLWDWLRQ��RIWHQ� WR�EH�ͤQDQFHG�
RU� VWURQJO\� VXSSRUWHG�E\� WKH� ORFDO� DXWKRULWLHV��ZLWK� OLPLWHG�ͤQDQFLDO� UHVRXUFHV�DQG�FDSDELOLW\� IRU�
long-term strategies. Design strategies presented in the paper (modularity, sizing and positioning of 
open-air and indoor features, passive design features), combined with the use of on-site renewable 
energy sources enable high level of sustainability, resilience, energy independence, offering extend-
ed operational options, adaptable to seasonal, weakly and even daily changes in use. The flexibility 
is allowed for construction phases as well, adapting to predicted and unpredicted needs and devel-
opment conditions, use of local manufacturers which is of great importance in less developed areas, 
facing constant depopulation.
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