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Slika 6. Postrojenje za odsumporavanje dimnih gasova (PODG) [5, 12] 
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Sava river and the Danube river are frequently visited by both Belgraders and guests from 
home and abroad. These nightclubs on floating rafts become new brand of Belgrade. 

 
 

 
 

Figure 1. Floating rafts locations in Belgrade  
 

 
 

Figure 2. Floating rafts locations in Belgrade (orthophoto) 
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Figure 11. Interior of SNC 

 

 
Figure 12. Interior of SNC 

 

 

Figure 13. Interior of SNC  
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Interior space design presents a complex architectural activity, because creation 
involves integration of artistic, rational and cultural aspects in sustainable solution.  

The way people feel space depends on form, light, colors, materials, and furniture. 
[6] The intense social interaction within clubs provides entertainment, relaxation and 
friendships.  

Nightclub investment planning, interior design and building management are not 
conventional jobs. Reconstruction of existing space and creation of a new one, 
appropriate to modern clubbing requirements, is not simple architectural task. 

Club design plays a critical role in attracting and retaining visitors [1]. Design must 
fulfill requirements of the owner and the clubbers. Each project is different and so should 
be studied, approached and designed. 

The bandstand is placed behind the entrance wall (Fig. 9). That enables new booths 
along the wall opposite the entrance, where the podium for music was before adaptation.  

Entrance with a screen (Figs. 9-10) blocks the view of club interior, and a new guest 
has surprise of SNC ambience and atmosphere after entering the club.  

Response to the space beyond the door is a result of psychological reaction to 
stimuli (sight, sound, smell, touch) [6]. An architect has to create appropriate environment 
that matches site and functions.  

The dressing room and toilet are to the left and right of the entrance (Fig. 9). The 
drinks and belongings pantry is below the bar floor in the box, which floats along with the 
raft. 

The bar in shape of a hollow cross is in the center of club space (Fig. 9). The bar 
counter is surrounded by tables. Elevated booths are along the perimeter of club space.  

One and only access to tables and booths is beside the bar, what provides meeting 
of visitors. There is good visibility between the bar counter, tables and booths.  

SNC has an approximate capacity for 450 people, where 300 places are reserved for 
sitting and the rest 150 places are for standing. 

The idea of SNC interior solution is creation of a square amphitheater (Fig. 9).  

The interior of SNC is designed using standard materials and realized within a 
modest budget. New are furniture, lighting and sound. The club has modern sound and 
visual equipment, air-conditioned space and comfortable seating.  

SNC interior design goal is to enliven club space shell by light [7, 8]. Namely, Bruno 
Zevi (1918-2000), well-known Italian architect and theorist, argues that architecture is 
created when we shell out space, which is a living and positive carrier of humanity and 
wholeness of reality [7]. Furthermore, Renzo Piano (1937), famous Italian laureate of the 
Pritzker Prize (1998), believes that light alives a space [8]. 

The combination of various light sources, created the game of light and shadow 
(Fig. 13), which brings dynamism into the club space (Fig. 14).  
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1. INTRODUCTION 

Indoor climate conditions of the protected heritage buildings are one of the 
parameters that affect interior elements durability and internal (thermal and air) user 
comfort. Global climate change and aging process of the building led to a change in energy 
certification requirements, what also contributed to better understanding of indoor 
climate behavior and air quality. [1] Whether those are requirements of raising the 
comfort level or the interior protection, there is a need to apply technology that must 
respond to the complex physical processes in building itself, which meets challenges of 
preserving buildings authenticity and it is necessary to look for new models of their 
implementation into existing tissue. Since these historic sites enjoy high levels of heritage 
protection, it should be mentioned that new and controlled microclimate conditions will 
change the buildings 'historic climate' [2] - microclimatic conditions at which building 
functioned until the moment of theirs' change. 

It is necessary to explain parameters on the basis of which the interior air quality is 
defined. The basic subjective parameter of air quality is defined by the sense of individuals 
comfort in space that depends on the persons level of perception and sensitivity [3] and is 
expressed by the ratio of temperature and relative humidity (RH factor).[4] In addition to 
the subjective parameters, there are air pollutants that affect air quality (CO2, SO2, CO, 
NO2 i dr.) as well as the pollution from users themselves, which is mainly derived from 
odors, airflow, air exchange coefficients and the amount of water vapor in the air. 
Concentration of these pollutants depends on the source, its dispersion in the space and is 
a direct result of the space ventilation level, which is expressed by olf (degree of pollution 
produced by one user) and decipol (a measure of space discomfort).[3] This paper deals 
primarily with subjective air quality parameters and will analyze principles (passive and 
active) of air quality control and stated parameters in historic protected buildings. 

Table 1. OLF values for specific sources of air pollution; Percentage of dissatisfied users as 
a function of "sensible" air pollution shown in decipoles.[4] 

Polution source Emition                  

 

Persons in sitting 
position 

1 olf 

Active persons 5 olf 

The smoker while 
smokes 

25 olf 

The smoker, usually 6 olf 

Office materials 0-0,5 olf/m2 

It is important to emphasize that relation between temperature and relative 
humidity directly affects thermal and air indoor comfort, and that those two cannot be 
separated. The optimum air temperature in the geographical area of Bosnia and 
Herzegovina ranges from 20° C to 25° C, while humidity is determined by the amount of 
water vapor in air and is always conditioned by temperature. Thus, issue of humidity is 
important for thermal comfort and in general quality of the air in room due to its different 
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characteristics [3]: Dry air has extremely low thermal conductivity and is hygroscopic, 
degree of humidity influences on thermal conductivity of the material and its mechanical 
characteristics. As the most optimal value, a relative humidity between 40% and 60% is 
recommended. [6] 

 

Figure 1. Comfort zone with respect to the set parameters (indoor air temperature - 
average temperature of outer walls; indoor air temperature - relative humidity; indoor air 

temperature - air velocity around the user's body) [7] 

Depending on function and mode of buildings use, different needs and principles of 
solving complex ventilation systems allow controlled indoor conditions occur. Choice of 
the correct solution is also influenced by level of buildings protection, aesthetic 
requirements, structural and design constraints, climatic zone, thermal zones within the 
building, as well as the air envelopes air tightness. [8] Control of indoor air quality is based 
on modifications of the building envelope and its air tightness, or control of air infiltration 
through the envelope; mechanized heating and cooling systems, humidity control systems 
and ventilation systems. From the stated opinions, it is concluded that improvement of air 
comfort or improvement of indoor air quality can be achieved indirectly (by improving the 
energy performance of transparent and opaque building envelope, ie. by energy insulation 
of the building), and directly - by applying air conditioning and ventilating system. The 
following section will outline the process of Banski Dvor Cultural Center reconstruction 
and limitations within this process. 

2. RECONSTRUCTION PROCESS OF BANSKI DVOR CULTURAL CENTER 

Intervention on architectural heritage buildings is always complex process, which 
necessarily implies comprehensive study of all available archival material, historiography 
and, of course, detailed observation of buildings present state. Project of facade repair 
and restoration is entirely based on the relevant exact elements of the facade. [9] 

Many damages occurred during the previous periods - before and after World War 
II and after devastating 1969. earthquake. At the beginning of the Second World War, a 
two-headed eagle sculpture with extended wings about 7.5m in diameter was removed 
from the front of the building, and, during the war, building continued to undergo 
significant changes in decorative plastic. After the war, first renovation of the building 
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occurred, which did not make significant deviations from its original condition. The 
devastating earthquake of 1969. caused significant structural damage and attics should 
have been demolished and rebuilt, which was not performed in its original appearance, so 
significant geometric deviations occurred after the reconstruction..  

   

Figure 2. Significant constructive devastations appeared after earthquake of 1969. [10] 

After mentioned reconstructions, no major building renovation was carried out, 
and new project of restoration and reconstruction of Bansko Dvor began in 2018. 
Buildings envelope was in poor condition - traces of gellers and explosive devices were 
visible on the ground floor pillars (formed during World War II), discoloration was 
noticeable, and damage from atmospheric effects was present in places of bad drainage 
(cantilevers and sims) taht resulted in peeling of facade finishing layer. 

   

Figure 3. Condittion of the main facade before restoration process. [9] 

Although rehabilitation process involved restoration and reconstruction of facade 
plastics and sculptures, this paper presents segments of reconstruction relevant to the 
future behavior of building in terms of energy performance (thermal conductivity, and air 
tightness) and segments significant for the future treatment of heating, air conditioning 
and ventilation systems. In this regard, it implied replacement of all exterior windows and 
doors, which were made according to existing positions - double boiled oak windows with 
a wide box (shutter boxes 16cm), glazed with single glass d = 4mm, flat. Prior to the 
commencement of the works, all positions were numbered in order to make all new 
positions identical to the originals. Carpentry positions on the ground and first floors are 
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with outer shutters made of oak slats. The building envelope walls were not subject to 
energy improvement since protected buildings, under the applicable law, does not have to 
be subject of energy certification and does not have to meet the criteria of a minimum C 
energy class after rehabilitation. [11] The remediation project meant that all air 
conditioners from facades were also removed in order to achieve authentic appereance. 
This requirement in the future stages of interior reconstruction will require finding an 
adequate replacement of the air-conditioning system and ventilation.. 

3. ANALYSIS OF THE POTENTIAL METHODS FOR IMPROVEMENT OF AIR 
COMFORT AT THE CULTURAL CENTER BANSKI DVOR 

All buildings are exposed to the atmosphere in which they are located - primarily to 
the effects of temperature and relative humidity. Rehabilitation, adaptation, and 
reconstruction are restricted by the necessity of controlling these conditions. These terms 
may be explained by term 'historical microclimate' [2] - average climatic parameters over 
buildings life. Introduction of new heating systems will alter historic climate of the 
building, which can lead to potentially hazardous situations for the durability of sensitive 
interior elements. 

 

Figure 4. Thermal zones of Banski Dvor. Source: Authors' illustration. 

Before proposing the solution, it is necessary to consider realistic needs of the 
building - time regime of use and thermal zones. It has been established that in relation to 
the total building usable area, a small part of it is used in standard eight-hour working 
regime, while the lounge areas, main hall, small hall, foyer and large hall are used 
intermittently and mainly in the afternoon and evening. Heat loses can be reduced by 
applying thermal insulation on the panel above the 2nd floor and below the ground floor 
panel and at the transition between the heated and unheated part of the building. This 
measure will also balance temperature differences between heated zones, and thus 
relative humidity. As the reconstruction process has conducted removing of air 
conditioners from the facade, it is necessary to implement new air conditioning and 
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ventilation systems. Two models of installation of indoor climate control devices - central 
and loyal systems - are analyzed. 

 

Figure 5. Schemes of position and functioning of air recuperators. [12] 

Central air-conditioning systems aim to achieve a homogeneous indoor climate in 
all areas of the building. To enable them to function, implementation of the entire system 
- horizontal and vertical manifolds is required, providing space for a boiler or space with 
air conditioners (climate chamber), which can all significantly affect the appearance of the 
interior itself. Also, often these systems are sluggish and need a period of adaptation to 
changes in temperature on daily basis, and their work would significantly alter the 
historical climate of the building. These systems require large amounts of energy, and 
since they have to be implemented in buildings whose energy efficiency is poor (expressed 
heat losses throughout vertical envelope, and especially in horizontal zones trough 
reinforced concrete horizontal beams), it is concluded that their installation is not cost 
effective in terms of energy efficiency. Considering the heat dispersion, expressed heat 
losses in the envelope, installation of central system that would maintain the temperature 
of the entire facility is hardly a cost-effective investment, with the least benefit to users. 
[13] 

 

Figure 6. Air Recuperator Function Diagram. [12] 
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