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Summary 

Sustainable Buildings designing covers knowledge of the building material parameters, 
high efficient technologies, quality of processing and practical experience of all 
participants. Designer needs lots of data´s about building structures and future using of the 
building. Energy balance modeling is one of the methods, which can find the best choice 
for designer and stakeholders. Creating of balances can reduce energy demands during the 
Whole Life cycle of the building in pre-realizing phase of the Project. Energy balances 
commonly used mainly in power industry are useful to find and display energy flows and 
losses of the thermal energy and electricity in nets, but also economic parameters. In Civil 
Engineering are mainly used to find heating demands, but there are more opportunities of 
theirs using. The main aim is to make balances of different building parts, create Sankey 
diagrams and compare different variants or find a new solution that is the first step to 
optimize. Contemporary structures analyzing by energy balance method leads to better 
understanding of the process in different periods and quantify all energy and financial 
flows.  
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1 Approach to the Sustainable Development  

Nowadays, there are two basic approaches to the Sustainable Development in Civil 
Engineering, economical and energetic (ecological). Economics deal with how the energy 
demands reflected in economic indicators - prize, rent, savings of heating costs and energy 
sales revenues to the network and forms of subvention. Energy approach seeks to quantify 
the energy demands or other environmental parameters on the search for solutions to 
minimize energy demands of buildings or structures and the possibilities for optimization. 
The energy approach deals with the reducing of primary energy resources influence the 
production of atmospheric CO2 and other greenhouse gases [7]. 

Not always are both two approaches entirely appropriate. Economic approach does 
not include environmental issues of Sustainable Development or expresses it indirectly, 
energetic approach, often does not include all the relevant categories of energy demands 
associated with economic concepts. 

In narrower economic concepts such as the developer we only concerned with 
investments cost and other economic parameters such as the heating costs and recycling of 
materials are important for us only from a marketing point of view [1]. In broad economic 
concepts such as public investment become other cost categories more important. Process 
is based on the LCC analysis or on WLCC analysis [2]. Then the solution starts 
approaching stronger economic solutions to energy solutions. 
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Energy concept normally deals with the energy demands of buildings, heat loss, heat 
gains, and heating demands, hot water and heat sources, including renewable energy 
sources. But all this is just one phase of the Life Cycle of buildings [3]. The solution found 
by evaluating the energy demands of buildings often differs from the solutions created an 
economic approach. 

Why? Neither of the approaches does not include all phases of the Life Cycle 
buildings and does not cover all affects. To achieve the objective results is necessary in 
both approaches economic and energy to deal with problem comprehensively. The 
following calculation deals with the comparing the standard energy approach and 
comprehensive approach. The difference in the standard approach and comprehensive 
approach shows an example of measurement the structure facade under specified edge 
conditions. A simple example of a model approach to square metre facade shows us 
a significant difference in the results. 

1.1 Calculation parameters 

To the standard calculation of heating losses is necessary to use the technical parameters of 
the wall, but take in the calculation parameters of the building and its equipment and 
inhabitants. It is necessary to determine the dimensions of object, its heat gains, losses and 
norms to square metre of construction. The calculations include the heat loss of the facade 
that resulting from the desired internal temperature and external temperatures. The balance 
includes heating energy, heat appliances and metabolic heat. Energy for heating includes 
the primary energy, which depends on the effectiveness of resources [4]. 

1.2 Basic description  

As an example, is used a newly reconstructed family house from the early 20th century, 
situated in northern Germany. Floor space is 372 m2 and the area of the facade over the 
ground is 228 m2. Types of wall construction includes an indoor stucco, ceramic full brick 
300 mm, 60 mm spilled thermal insulation, from the outside 150 mm ceramic clinker brick 
and outdoor stucco [6]. 

 
Fig. 1 Annual energy balance expressed per m2 of the façade 

 
Energy balance shows the basic processes that take place in 1 square meter area of the 
facade. In calculating the balance of the facade are not covered solar gains particularly 
influenced by windows, loss of ventilation, technological heat resources and hot water 
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warming, recuperation, because the balance of the wall does not participate. Balance 
affects the delivery of energy heating system, solar and internal gains. Energy flows affect 
the above parameters of the building and the thermal parameters of the calculation of heat 
losses.  

1.3 Advanced description  

This simplified method of calculation includes all major categories that affect the operation 
of the building. But if we look at the calculation of the economist perspective, we do not 
see acquisition costs of the construction in Fig. 1. In this case, our calculation is incomplete 
[5]. We need to create balance, which will include the Whole Life Cycle of buildings. 
A similar logic applies to the whole building, because missing out all major categories of 
energy significant effects; we cannot get adequate results [8]. 

 
Fig. 2 Energy balance in LC expressed per square metre of the facade 

Energy balance includes the energy flows in various phases of the building, during its Life 
Cycle. The balance shows initially high energy demands during the construction phase, 
continuous flows of energy during the use of energy levels and decrease phase of 
recycling. Energy demands phase of using are multiplied with 75 years of using.  In the 
evaluation process can be inserted as the process of maintenance and renewal. But both 
processes are significantly influenced by the user’s behaviour and strategies. Diagram 
advanced to the next phases of the building, better reflects the technical and economic 
realities. Activity, which includes material demands and economic demands, brings energy 
demands [9]. 

2 Conclusions 

A simple example square metre of the facade shows the relevant energy balance in the 
using phase and the Whole Life Cycle. Energy approach and economic approach to the 
construction are just two distant approaches, which are starting to be closer. Simplified 
vision of the building put off both approaches and their solutions. In recent years, 
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deepening the use of LC analysis of the two approaches became significantly closer. 
Energy-efficient building must become also economically efficient. 
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