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Abstract 

In the current European and national context, it is very important to design and implement energy-efficient buildings with low 
energy consumption, low CO2 emissions (low carbon footprint) and low impact on the environment. According to the European 
Directives, until 2020 all the European Union member states must achieve several constraining targets and for 2030 the targets 
are even harder to reach. Also, from 2020 all the buildings constructed must be nearly zero energy (nZEB). This desiderate can 
be achieved by implementing very good combined active and passive strategies, but sometimes the indoor environmental quality 
(IEQ) can be hard to reach in an energy-efficient building (with high insulation, low infiltration rates etc.). EFdeN prototype is an 
energy-efficient house which represented Romania at Solar Decathlon Europe 2014 from Versailles, France and now it is placed 
in the courtyard of the Faculty of Engineering for Building Services from Bucharest, Romania. The house is opened for public 
tours, for social awareness in the green and sustainable buildings domain, for research matters and also for educational purposes. 
The house has several passive and active strategies implemented and because of this multitude of systems, the IEQ can be 
achieved only by optimizing the house functioning. The purpose of this paper is to assess the IEQ parameters values (indoor 
temperature, CO2 and relative humidity levels) through experimental campaigns during one winter month (February) and also to 
correlate the results with the energy consumptions. At the end of this study it will be determined that the indoor parameters, in 
case of the EFdeN project, are achieved with minimum energy consumption during the winter period and this house could 
represent a model of a sustainable building which could be widely implemented. 
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1. Introduction 

According to COP21 climate conference organized by United Nations, all the world states must assume a      
long-term goal of keeping the increase in global average temperature to well below 2°C above pre-industrial levels 
[1]. The World Meteorological Organization (WMO) [4] emphasize that in 2015 the critical threshold of 1 °C above 
the pre-industrial level was reached and the CO2 global average level reached 400ppm concentration. So, according 
to the 2030 European climate and energy framework [2], all member states of the European Union must achieve: 

 at least 40% cuts in greenhouse gas emissions 
 at least 27% share for renewable energy 
 at least 27% improvement in energy efficiency 

 
Furthermore, according to 2010/31/EU Directive of the Energy Performance of Buildings [3] all new buildings 

must be nearly zero-energy (nZEB) by the end of 2020.  
Therefore, whether it is willingness or a legislative obligation, in order to reach these goals and to prevent the 

global warming it is imperative to build energy-efficient and sustainable buildings with highly efficient materials 
and systems.  

EFdeN (which comes from f(n) function in Romanian language) is a highly efficient house prototype (figure 1) 
which has several passive and active strategies implemented [5]. In order to achieve the indoor environmental 
quality with minimum energy consumption it is very important to optimize and correlate all these solutions. 

Fig. 1. EFdeN house in the courtyard of Faculty of Building Services from Bucharest, Romania 

The objectives of this paper are to: 

 analyze the indoor environmental quality in an energy-efficient building through experimental campaigns 
(EFdeN study case) 

 analyze the impact of the passive and active strategies implemented on the IEQ 
 assess the energy consumed in order to maintain indoor environmental parameters (correlation).  

2. Building characteristics 

Figure 2 presents the ground floor plan (a) and the first floor plan (b). The house was designed to be a residential 
building and also an exhibition pavilion. The footprint of the building is about 96 m2, the net surface area is about 
133 m2 and the total volume is about 400 m3 (200m3 conditioned volume).  
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