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Abstract 

The overall goal of the NZEB-Retrofit project is to 
examine the effectiveness of innovative building 
structural elements and systems, regarding their 
structural, environmental and energy performance in 
retrofitting of existing buildings. This will be done with 
the aim of facilitating the emergence of products and 
tools for the development of high performance 
retrofitted buildings in respect of sustainable 
development, in terms of design, consumption, building 
methods, materials, energy efficiency, costs and user 
comfort 
 
1. Introduction 
People spend approximately 90% of their lives indoors 
[1]. However, it is now widely acknowledged that a 
substantial proportion of energy is required to maintain 
safe, healthy and comfortable living conditions in 
buildings. About 40% of the world’s energy 
consumption and approximately a third of greenhouse 
gas emissions are associated with buildings [2]. 

In the European Union (EU), the improvement of 
building sector’s energy efficiency is among the main 
priorities of the Energy Performance of Buildings 
Directive (EPBD) introduced through the legislation in 
2002 [3] and 2010 (recast) [4]. The recast directive [4] 
requires that all new buildings and existing buildings 
that receive significant renovations are nearly zero 
energy buildings (NZEB) by end of 2020. All public 
buildings are required to be NZEB by the end of 2018.  

As the percentage of new buildings relative to 
existing buildings is increasing at a rate of only 1% per 
year [5] and a significant proportion of the old buildings 
stock will still be standing in the future, retrofitting is 
recognised as the most immediate, pressing and cost 
effective mechanism to reduce energy consumption and 
carbon emissions in the building and construction sector 
[6].  
 
2. Main text 

The currently on-going research is focusing on the 
influence retrofitting building envelopes can have on 
achieving nearly zero energy buildings and the thermal 
comfort of its inhabitants.  

The effectiveness of these elements and systems will 
be examined regarding their structural, environmental 
and energy performance, and their influence on health, 
safety and comfort of the building occupants. This will 
be done through a combination of the development of 
numerical models, real-time data provided by operating 
demonstrator buildings and physical laboratory 
experiments. 

The effectiveness of these elements and systems will 
be compared to a currently on-going research case study 
examining the impact of retrofitting typical Irish 
residential houses to a lower energy standard. These 
residential houses, built over the last two decades, are 
currently being monitored through a combination of 
data logging instrumentation and survey questionnaires 
to determine the effect retrofitting has on the energy 
consumption, thermal comfort and human behaviour. 
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