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During the last decade, steel framed/drywall lightweight buildings became increasingly 
widespread due to their economic efficiency and ecological performance. One of the main 
issues that affect the energy performance of such buildings is related to the heat 
losses/gains through their envelope due to the strong thermal bridges introduced by the 
steel skeleton. An effective way to increase the insulation level and minimize the thermal 
bridges of load bearing drywall assemblies is the use of a new generation of insulation 
materials – vacuum insulation panels (VIPs). 
In this paper, we study the impact of VIPs on the thermal bridges, the insulation level and 
the energy consumption of drywall constructions by means of simulation and numerical 
approaches. The individual walls and the whole envelope assembly of a two-storey steel 
framed/drywall lightweight building insulated with VIPs are examined. All types of thermal 
bridges (repeated and geometrical) are calculated using dedicated numerical tools and 
standardized techniques. Their contribution to the overall thermal transmittance (U-value) of 
the building shell is determined and improvements on the current insulation practices are 
proposed. The energy simulation of the buildings carries out by means of the Energy Plus 
software. A methodology is proposed for the introduction of thermal bridges in the software. 
The energy performance of the building is then investigated for various climatic conditions. 
The results showed that at the building level, the additional layer of the VIP at the external 
walls can reduce the total annual energy consumption by approximately 21.5% for all 
climatic conditions. For the examined building, this value can be translated into energy 
savings up to 34.2 kWhr/m2 annually for the climatic conditions of Northern Europe. Finally, 
the proposed improvements on the current insulation practices can additionally reduce the 
energy consumption up to 9%, for the examined envelope. 
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