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Abstract. In the introduction the author outlines the scope of the present possi-
bilities to control internal parameters of internal climate in buildings. As an ex-
ample the author analyzes the relationship between the systems applied in MGP 
office building in Katowice, Poland and the quality of work environment, com-
paring at the same time the financial aspects of using building management sys-
tems in public and residential buildings.   
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1 Introduction 

Deep analysis of human-computer interaction in a building, which nowadays is an 
artificial environment of life, leads to the observation, that in this particular area a 
computer is a tool, which scope of activity is focused on controlling and regulation of 
conditions of life to ensure the required parameters. This artificial environment is 
nowadays increasingly controllable. We can adjust the temperature, the amount and 
intensity of light, humidity, we provide inflow of fresh air and control noise reaching 
from outside, assure security against trespassers or fire hazard. Tools to achieve the 
above-mentioned parameters are the final link in the chain, because technology ad-
dresses the needs of modern man and is not an end in itself. This is a special group of 
tools (devices or systems together with appropriate software) meant strictly for con-
trolling and influencing the above-mentioned parameters and not for the intangible 
culture or interpersonal interaction. However, back it has an impact on physical and 
mental health of man, his well-being as well as finances, so it has to be carefully  
designed, programmed and used. It is also associated with the specificity of the 
present times, when other spheres of life such as work and commuting take more 
time, and a man needs a tool that would free him from the burden of remembering to 
and spending time on monitoring and maintaining the buildings where he lives or 
works. Examples and discussion of solutions is specific to the territory of Poland, in 
the field of devices or systems for achieving specific parameters of an environment of 
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contemporary building. Modern possibilities to apply these devices or systems  
are closely related to financial capacity, as well as economic, cultural and climatic 
conditions. 

2 Specific Climate of Poland 

“Poland has a moderate climate with both maritime and continental elements. The 
seasons may look quite different in consecutive years. This is particularly true for 
winters, which are either wet, of the oceanic type, or - less often - sunny, of the conti-
nental type.” [1] „The average temperature in the summer ranges between 16.5 ° C 
and 20 ° C, in the winter - between -6 ° C and 0 ° C. The average annual air tempera-
ture in Poland is 7-9 ° C (non-mountain areas).” [2] “Day length at selected locations 
Polish varies depending on latitude. Warsaw longest day is 16 hours 47 minutes, and 
the shortest 7 hours 42 minutes.” [3] As you can see our climate in Poland demands 
buildings to be designed in response to varying weather and solar conditions. 

3 Parameters Which We Control 

As already mentioned, we tend to control as many parameters of inner environment of 
a building as possible. The level of complexity of electronic control depends on the 
type of a building as well as preferences and the wealth of the investor (user). The 
basic group of parameters is temperature of air and service water, the amount and 
intensity/direction of light, humidity, and inflow of fresh air, levels of acoustic and 
thermal insulation. The required (calculation) levels of the-above parameters are spe-
cified in building regulations. Generally speaking, in our country the most popular is 
the use of electronically controlled heating and mechanical ventilation systems, to-
gether with the use of recuperator and safety monitoring. The more complex systems 
one incorporates in a building, the more money it takes but also the more comfort and 
efficiency it brings. This is not very often though, because the purchase and imple-
mentation of advanced equipment and systems often exceed the benefits of saving on 
the cost of building maintenance.  

3.1 Economy: From Air-Conditioner to Intelligent Houses 

Very rarely an investor planning to build a single family house in Poland can afford 
more sophisticated equipment, but if so, then we are dealing with so-called “intelligent 
house”. There are companies offering wired or wireless solutions, in various options. 
Such buildings provide significant cost savings, thanks to the heat management. This 
makes them not only functional, but ecological and less expensive to maintain. Simple 
and intuitive handling of the system according to the author is nowadays not much 
more difficult than operating a single device. In public buildings, such as office build-
ings, we take for granted that the level of adaptation of the system to individual prefe-
rences must be limited to some extent, due to the well-understood and well-being of all 
employees and proper operation of the building, especially because these buildings are 
mostly much larger than single-family houses and thus the system of installations is 
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much more complicated. Example would be office building, so-called MGM named 
after Nobel Prize winner Maria Goeppert-Mayer in Katowice1 Poland.  

3.2 Human–Computer Interaction in MGM Building 

As starting point very important information to find the man's place in this high-tech 
environment: „The Upper Silesian Industrial Park (“Gornoslaski Park Przemyslowy”, 
GPP) has celebrated the opening of its first office building erected within GPP Busi-
ness Park.2 This is the first office facility in Poland that uses a green infrastructure of 
the tri-generation system. The innovative system enables a simultaneous generation of 
electricity, heating and cooling from gas*. The energy will be produced in the build-
ing. ‘Thanks to the applied solutions we expect to save up to 40-50 percent of energy 
that is used in a typical A-class office building’ – explains Miroslaw Czarnik, chair-
man of GPP. ‘We decided to apply the tri-generation system as the building has to be 
competitive on the office market in 20 years from now. Also it has to meet future 
requirements of EU directions concerning the policy for low-cost buildings.’ Demand 
for heat energy in the building will not exceed 72 kWh per one square meter yearly. 
[4] „The Goeppert-Mayer building is the first office building in the country using the 
tri-generation” – commented Lukasz Sajewicz, director at Viessmann Polska, a com-
pany that provided the system for GPP. Also, GPP is applying to obtain a BREEAM 
certificate for the building. The initial assessment carried out by Buro Happold proved 
that the project has a chance to achieve a high rating in the assessment method. It is 
possible to obtain the ‘Excellent’ or even the highest available rating – ‘Outstand-
ing’.” [1] The building was named after Katowice-born Maria Goeppert-Mayer, a 
Nobel laureate in physics. She is the second female laureate in physics, after Maria 
Curie-Sklodowska. The building is located at 33 Konduktorska St. It was erected in 
18 months by Budus (construction) and Spec Bau. The usable area of the building 
covers 7 800 sq. meters of which 6 800 sq. meters are designed for lease. 

* The tri-generation system enables to produce the energy by a piston engine in-
stalled in the Goeppert-Mayer building and being powered with natural gas. The me-
chanical energy produced by the engine is transformed by a power generator into 
electric energy. The waste heat received during that process and rejected by the gene-
rator is used for water or office spaces heating. Cooling is achieved by passing the 
waste heat to an absorption chiller. As the network is local there is very little energy 
lost in transmission.”[4] 
                                                           
1 Katowice is a city in Silesia in southern Poland. At the time of Maria’s Goeppert-Mayer birth 

in 1906 Katowice was Kattowitz, a city within the province of Silesia, Prussia - a German 
kingdom from 1701 to 1918. In 1922 it has become Polish territory. Since 1930 Goeppert-
Mayer lived and worked in USA. She was awarded the Nobel Prize in Physics in 1963, 
shared with J. Hans D. Jensen and Eugene Paul Wigner. In 1967 came to Poland as a guest at 
the 100th anniversary of the birth of Maria Curie-Sklodowska but unfortunately she could not 
visit her hometown.  Office complex GPP BUSINESS PARK, dedicated especially for 
companies in the BPO (Business Process Outsourcing) and SCC (Shared Service Center). 

2 September 1, 2012 For more details and to see photographs of the Goeppert-Mayer building, 
and especially of colorful effects of music and light show during the great opening go to 
http://www.katowicethecity.com/ 

  gpp-opens-goeppert-mayer-green-building/ 
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Human interaction with the control system of the building takes place at different 
levels - active: design, technical control and use, and passive - the mere presence of a 
man associated with heat recovery and operating of other installations. Here are the 
details described by the chief architect of the building, Mr. MSc. Tomasz Tumas, in 
an interview with the author of the article, also a practicing architect what is a plat-
form for understanding, choice of what is important and formulation of questions to 
which the answer are the following data: 

The scope and levels of active influence on the systems: „An overriding level - the 
designer who took the assumptions of efficiency throughout. Based on the concept of 
the building computer simulations of thermal comfort were performed by PhD 
Andrzej Baranowski at Silesian University of Technology.  The analysis was to con-
firm the assumptions of operation of the system with the assumed parameters of regu-
lation. Next to that stage were made the exact analysis of the parameters of sources of 
heat and cold along with analysis of the merits of financial investing. Designs presup-
posed the possibility of obtaining a flexible increase or decrease the amount of air, 
heat and cold between floors, depending on the needs of the tenants, as their needs 
differ greatly from each other. Parameters of facade and roof insulation are of highest 
level, there are as well triple glazing windows and external blinds automatically con-
trolled to reduce the impact of external climate on internal conditions. Second stage is 
the implementation of the arrangement of space by tenants and system programming 
according to the guidelines - in this stage parameters of operating of installation are 
defined and it is determined how an object will allow interventions in these parame-
ters to individual users to achieve the assumed energy efficiency parameters. Some 
parameters are assumed as superior - which must be approved by environmentally 
conscious user - e.g. inability to raise the blinds completely in case of extreme tem-
perature outside in the summer and full sun exposure of facades - the user can change 
the angle of slat blinds but the system is to completely block the possibility of raising 
- which would lead to overheating of rooms and excessive heat gains. Then the phase 
of exploitation - technical team is constantly analyzing parameters obtained in the 
premises of individual tenants and the entire building, and the regulation seeks to 
achieve the assumed minimum energy consumption. Training users in the operation 
of systems of the building and how to use them in a way that ensures sustainable use 
is also essential. Supervision of the institution awarding the BREEAM- 4 certificate 
checks to verify the scope of the implementation of the project and the actual perfor-
mance achieved by object.” 

Passive influence on the systems: “Number of people ensuring no need for heating 
is difficult to define without a practical knowledge of how they work, what equipment 
is used, etc. You can specify that number entirely theoretically by doing calculations, 
but they can only be done for reference rooms and not the entire building. Therefore, 
our monitoring of performance of the building in the future will tell what the resulting 
parameters in the various ways of the use of the building space would be. We  
will publish the results after the first full season.”3 Feedback effect on the users of 
systems applied: „The first effect is the awareness of the contractors and Investor that 
                                                           
3 The article was written in February 2013 In Poland so-called heating season due to weather 

conditions of autumn, winter and spring lasts from about middle September till middle April 
depending on temperatures. The length of it shows how important the energy efficiency is. 
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marketing activities are the easiest way to verify in the field of energy efficiency. 
Users, renting office space are also of higher consciousness and ability to control how 
changing of the conditions of the external and internal climate influences their way of 
working, comfort, efficiency and so on.”  Moreover „The concept assumed to create a 
Class A office building, elaborated in every detail in terms of functionality and visual-
ly characterized by efficient energy management and also, and perhaps above all, 
creating a friendly environment for people to work therein. As demonstrated by re-
cently published research by scientists from the UK efficiency of employees working 
in facilities like Green Buildings is 20% higher compared to conventional buildings. 
Meeting the assumptions of the sustainable and energy efficient building required the 
use of the highest quality, ecological building materials, high-performance insulation 
and installing specialized building systems such as: - Tri-generation system used for 
the production of electricity from natural gas, where the waste phenomenon in the 
production of electricity is the production of heat. This heat is then used for the prepa-
ration of hot water, heating the outside air in a ventilation system, as well as for the 
production of cold. - Intelligent lighting and external blinds control system, analyzing 
external and internal illumination, the direction of the sunlight, the sun dazzle and 
glare reflections from neighboring buildings. The entire installation maintains re-
quired light intensity, with a maximum of contribution of daylight from the outside, at 
the same time detecting presence of people in offices. - Highly efficient ventilation 
system with heat recovery, heating, cooling, dehumidification and humidification, 
with smooth regulation of efficiency. - system of heating and cooling beams and 
VAV flow controllers to maintain proper air change and performance comfort. - A 
number of temperature/ CO2/humidity sensors - all to maintain high standards in the 
field of air quality and the optimal distribution. - High Efficiency system of lifts with 
energy recovery, and many other cooperating systems exchanging information, and 
all of this, on the one hand to make optimum use of available media, and on the other 
to be in line with the principles of respect for nature. As Mr. Lukasz Sajewicz, 
Viessmann Sp. z o.o. says, Tri-generation system is an innovative technology solution 
that is ideal for office buildings. With this system devices not only produce electricity 
and heat, but also cold, which in office buildings is required in large quantities, espe-
cially in summer, with high temperatures that often are burdensome. The interest in 
tri-generation shows the number of queries which the company Viessmann receives in 
recent times by the architectural practices. They believe that in the near future that 
type of solution will become common in Poland. The complexity of the systems that 
are in the tri-generation means that the user receives the best economic parameters of 
it. How many things are combined together determines the payback time. Analysis of 
the profitability of a tri-generation system used in the building of the Upper Silesian 
Industrial Park has been made very carefully. On this basis, Mr. Sajewicz says, they 
can conclude that the period of repayment of that investment should close during 4-6 
years. Used by them in this building tri-generation system has another important ad-
vantage for all future users. The system can be powered not just an ordinary natural 
gas, but also other types of gases – biogases, liquid gas and gas mining, which in the 
case of Upper Silesia is of particular importance in view of the industrial character of 
the region. [5] This in the opinion of the author of this article has also an impact on 
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inhabitants of Upper Silesia region which is the aspect of interaction in a wider pers-
pective on a larger scale. 

Swegon Sp. z o.o. is the company that supplied the building of GPP in complete 
air-conditioning system, its control integrated with the Building Management System. 
Swegon GOLD air handling units with full equipment and instrumentation hardware 
AKPiA offers fully automatic operation of units integrated into the BMS system, with 
the functions of monitoring and control. The system contains integrated with each 
other, centrally located temperature and humidity sensors. This will enable the analy-
sis of the level of CO2 in each of the floors, cutting off fresh air and keeping the  
minimum temperature for rooms where there will be no work done. Central air humi-
dification is achieved using a new generation of water humidifier Swegon, whose 
electricity consumption is four times less than traditional steam humidifiers, and the 
work of a system guarantees lack of formation of legionella. The system provides the 
minimum indoor air humidity of 40% and, if necessary, control of moisture can set 
drying of outside air supplied to rooms at the same time regulating the temperature of 
ventilation air and the refrigerant, to avoid vapor out dropping in the cooling beams. 
The system ensures no possibility of legionella bacteria in air duct systems and chilled 
beams. This allowed no necessity for condensation water drainage and pump systems 
and fan units in cooling beams which significantly reduces operating costs and reduc-
es the risk of disease caused by too dry or too humid working environment. Air distri-
bution takes place in single zones by induction fan coil units brand SWEGON (the  
so-called heating and cooling beam). According to Mr. Wojciech Machowski from 
Swegon Sp. z o.o. complete air conditioning system consisting of a GOLD air han-
dling unit, cooling – heating induction beams, refrigerating unit and adiabatic humidi-
fication is a highly efficient system designed to provide optimum air quality while 
minimizing energy costs. It is known that thermal energy for buildings is the largest 
component of operating costs. If we used a heat recovery system and cooling of air in 
a building used more than 80%. [5] 

Here we touch another important aspect of human – computer interaction, which is 
also very important in building industry. Any system applied in objects designed for 
people has to be not only efficient from the point of view of energy consumption and 
economic factors; first and foremost it has to be safe from the point of view of human 
health and ensure comfortable conditions of living or/and working.  

3.3 Ergonomics and Aesthetics 

As the author is also a practicing architect, ergonomic and aesthetic aspects are as 
important as the economic and technical. Ergonomic aspects in the case of this article 
are equal to efficiency of use in terms of comfort of a user - referring both to effects 
and the very act of adjusting – how one can operate it, and the comfort and easiness of 
it. What concerns aesthetics, it is vast topic that deserves a separate study from the 
point of industrial design and trends. What we can say in regard to MGM building in 
Katowice, it is interesting that light-show (mentioned earlier in footnote 2) was pre-
pared for the opening of the building, but active systems of lighting facilities are now 
also being increasingly used, for example, active lighting changing color of surround-
ings. Furthermore, as mentioned in technical information on MGM building, supplied 
by architect Tomasz Tomus, another advantage is the flexibility in the arrangement of 
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the system of open plan or corridor arrangement of premises through the use of fire 
protection valves on the exhaust installation which allows tenants flexible arrange-
ment of space and changes without having to rework ventilation installation in respect 
to fire hazard restrictions. 

4 Future 

Possible scenarios and questions about the future development of technology in the 
construction industry and its impact on human life take us to the world of science 
fiction books and films. On one hand, technology can become means of obtaining 
freedom to allow human to full disposal of one's time. In this case, the technology is 
hidden in the background of human activity. In the second scenario, a technology that 
has reached a high level of development (artificial intelligence) may become a human 
partner, be programmed to be a friend and guardian of man. In this case, the technol-
ogy can play a very important, even a primary role in human life as a being of high 
autonomy. 

5 Summary 

Overview of influences and interactions between technology and its user in architec-
ture, including aspect of the aesthetics of technology leads us to a conclusion, that the 
architect as a unique profession that combines many topics together - architect's re-
sponsibility covers both technical aspects as well as the appearance of the building 
and its installations and control systems. Architect sets the parameters and the corres-
ponding industries provide the tools to achieve and control them, and once again  
selection of these tools lies in the hands of the architect who takes into account the 
aesthetics of them in the context of the building and its interior. As a result of a de-
sign, we expect that the technology in combination with the aesthetics will provide a 
good quality of life for the users of contemporary building. 
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