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During early building design stages, decisions are made regarding building’s form, 

orientation, distribution, and size of glazing. Although these features are crucial for 

building energy performance, designers rarely base their decisions on elaborate energy 

simulations. The paper presents a study of the interconnectedness of building form, 

orientation and window area in regard to energy consumption for heating and cooling of 

a generic building in Central European climate. The study showed that for the 

considered climate, an elongated building form is more suitable than the compact one, 

because it allows larger window areas and thus more efficient solar energy harvesting. 

Even though this may be advantageous for the heating period, it represents a potential 

problem during the cooling season. Therefore, appropriate shading must be applied and 

thus the optimum solution is achieved in regard to the building’s cumulative yearly 

energy consumption.  
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1. Introduction 

In the near future low use of energy in buildings is going to become a reality required by 

stringent EU regulations – nZEB goal (EPBDr 2010; EED 2012) and imposed by 

environmental aspects (LGCC 2017). It is generally considered that the most significant 

influence on the final energy performance of buildings can be attained during the early stages 

of building design (Echenagucia et al. 2015). Because the majority of Europe has 

predominantly moderate to cool climate (Kottek et al. 2006), designers tend to choose 

building features that reduce heat losses. At the same time, the influence of heat gains on the 

overall energy consumption is often underestimated (Eurostat 2012; Werner 2016). The same 

goes for legislation, which is in EU mainly focused on heating energy consumption of 

buildings and does not encourage designers to search for optimised and integrated solutions 

(Kunkel et al. 2015). This situation can lead to misguided and non-optimized design solutions, 

which are pronounced in the design of building envelope (Dovjak, Shukuya, and Krainer 

2012). The optimisation can be achieved with the existing energy analysis tolls, but the 

problem is that building form, orientation and openings are defined in the early design stages, 
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