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WAYS OF REDUCING THE NEGATIVE INFLUENCE OF HEAT 

CONDUCTING INCLUSIONS DURING A BUILDING RENOVATION 

 
Ocheretnyi A. M. 

Deputy General Director 

Concern «Podillia» 

 
Ratushniak G. S. 

Candidate of Technical Sciences, Professor, 

Dean of the Faculty of Power Engineering 

and Heat and Gas Supply 

 
Materynska O. Yu. 

Postgraduate Student at the Department 

of Engineering Systems in Building 

Vinnytsia National Technical University 

Vinnytsia, Ukraine 
 

The global share from residential buildings towards energy usage have been 

increasing constantly reaching and in developed countries it has surpassed other major 

sectors. Energy demand reduction in the building sector is important for Ukraine, as 

it contributes to the achievement of national energy aims for reduced energy use in 

the future. For this reason, energy efficiency measures in buildings today is one of the 

main objective for energy policy towards 2020 goals [1]. Over the last years, the 

requirements for the thermal insulation of buildings in the Ukraine have been 

increased. Current Ukraine energy efficiency policies have focus on insulating 

external fencing structures in order to bring their energy efficiency to regulatory 

requirements [2]. However, the normative documents do not provide effective 

technical solutions for reducing heat losses due to the thermal heterogeneity of the 

external enclosing structures of buildings. Therefore, the zones of heat conducting 

inclusions cause a decrease in temperature on the surface of the construction, which 

contributes to the deterioration of the sanitary-hygienic regime of premises [3, 4]. To 

constructively determined of the cold bridging includes: 

– the window and the door adjoining to the brattice; 

– the concrete joists and overlap; 

– the enclosing structures of basement floors above ground level; 
– the seams between panel sand other similar knots. 

This type of the thermal bridging can be avoided with a improvement an enclosing 

structures [5]. 

During a building renovation or refurbishment, the applied thermal insulation 

must provide a high level of thermal resistances to the building envelope, in order to 

lower the energy demand as far as possible. With the purpose of the theoretical 

substantiation of energy efficiency potential, the energy audit of existing buildings 

was performed. Measurements have been made for one of the houses of Vinnitsa 
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buildings on the street Academician Yushchenko 4. The results in the form of 

thermograms of the external facades of the house are presented on Fig. 1. 
 
 

 

Fig. 1. Thermograms external facades of a residential building in Vinnitsa 

 

According to the thermal imaging survey, the presence of nodes of individual 

elements of structures that require architectural and structural improvements to reduce 

heat losses in the cold bridging zones [6]. Еnergy retrofits analysis showed that 

combination of the following energy efficiency measures is the most effective and 

profitable: extra insulation (walls and roof), windows replacement in the buildings. 

One way to decrease the heat losses is to use insulation with lower thermal 

conductivity. To increase the thermal resistance of the adjoining nodes, a new design 

schemes of thermal insulation, which will increase the thermal resistance of the nodes 

and the temperature inside the room. The method of insulation of the site of adjacency 

of the base of the technical cellar, in which on the wall panel is imposed layer of 

insulation from the extruded polystyrene, after that – the reinforcing net and the finish 

layer, and on the inner side of the wall of the base of the technical underground are 

waterproofing in the form of a layer of ruberoid, protected cement-sand plaster. In the 

method of insulation of the site of adjoining the ceiling in the attic on the vertical 

surface of the inner side of the wall is placed insulation, protected by a putty on a grid 

of fiberglass. In the method of thermo-modernization of the site of the connection of 

the window to the outer wall impose a insulation, then the reinforcing net and the 

finishing layer, as a heat insulation material, use heat-insulating mixture «Teplover». 

Тhe methods of constructive insulation of the assemblies of the adjoining of the 
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building envelope proposed, allow to increase the thermal resistance in the adjacent 

nodes and increase the energy efficiency of the building [7]. 

Hence, it is important to choose the most suitable one from today’s existing 

traditional and state-of-the-art thermal insulation materials and solutions, 

continuously improve today’s existing traditional insulation constructions. 

Implementation of the recommended energy efficiency measures will increases the 

thermal resistance and reduction in district heating and electricity energy use 

respectively. 
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