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Abstract 

Global trends indicate that the industrial development of countries requires increasingly larger energy resources. Energy resources 
that are most wildly used in industry are non-renewable natural resources. Therefore, the energy savings and the energy efficiency 
are given greater consideration. The advancement of information technology enables more frequent use of computer software tools 
such as BIM for this purpose. Computer-aided modeling makes it possible to simulate buildings and processes needed to achieve 
the result before they actually take place. According to this principle, the article presents an assessment model for an analysis of 
design variants of multi-storey office building. 
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1. Introduction 

Over the past few decades, the increase in temperatures at the Earth's surface and in oceans, known as universal or 
global warming, has been recorded. Human activities contribute to climate change by burning minerals for energy 
production. Global trends make that the industrial development of countries requires increasingly larger energy 
resources, the same trend is typical of the buildings sector. A reckless need to use one or another kind of energy and 
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materials is evidenced in each individual stage of the life cycle of the building (design, manufacture, construction, 
operation and demolition) [1,2]. In order to bring the situation under control, the needs for enormous energy 
consumption and the savings of the energy resources are given more serious consideration in developing the legal 
framework and using of  instruments such as building information modelling (BIM) [3,4]. 

The European Union and non-EU allies are working in cooperation to develop the legal framework and find possible 
solutions for the prevention and mitigation of global warming-related effects to ensure resource conservation and 
reduction of carbon dioxide emissions into the environment during activities such as mining, manufacturing, etc. 
thereby reducing greenhouse gas emissions. Furthermore, new buildings must meet exceptionally strict requirements 
in order to increase energy efficiency and renewable energy on the overall energy balance sheet and to reduce 
greenhouse gas emissions [2,5,6]. 

The aim of this article is to develop a building assessment methodology and to establish dependencies of the 
parameters of office buildings related to energy efficiency in the early design stage. 

2. Methodology 

The hypothesis of the research is that the high level of the building energy efficiency is not (or not always) proportional 
to the investment, i.e. additional investment does not (or not always) bring benefits from economic and environmental 
points of view. An assessment model for an analysis of design variants of multi-storey office building is presented in 
Figure 1. 

 

Fig. 1. Model for assessment of research project. 

Three design variants of the office building are analyzed in this article. Therefore, the first design variant of the 
building is made according to the technical design solutions made in 2008 (energy efficiency class C). The second 
design variant is made according to class B energy efficiency solutions and the third design variant is based on detail 
design solutions made in 2013 (energy efficiency class A).Each design variant of the case study is evaluated in terms 
of the selected assessment criteria such as construction cost, construction duration, energy efficiency, environmental 
impact and comfort [4,5]. 

Construction cost is used as criterion in order to assess the cost of general construction works and installation of 
engineering systems, expressed in thousand Euros (x1). All costs calculated as at 10/2013 because the project was 
carried out in that period. Construction duration is used to evaluate the total duration for installation of load-bearing 
structures, ventilated and glass façades, roofing, and engineering systems, expressed in months (x2). An amount of 
annual primary energy is used as the energetic criterion, expressed in kWh/m2 (x3). An amount of annual CO2 
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