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Modern construction one of main problems is cost savings on buildings heating.
Most European countries norms are set as general buildings energy efficiency
indicators as well as necessary or minimum permissible enclosing structures heat
transfer resistance. These indicators depend on designation and climatic conditions of
buildings operation. Countries with large territories are divided into zones with
different heat engineering requirements for enclosing. For example, according to the
norms [1], Ukraine territory is divided into two temperature zones, walls heat transfer
resistance minimum required with: Ry = 3,3 M>K/W for first and Ry = 2,8 M*"K/W for
second zone.

Necessary enclosing structures heat transfer resistance in Europe are given in
Table 1 according to [2]. It also shows average January temperature 1., which for the
most countries is year coldest month. In event of significant changes across territory
in table, the largest heat transfer resistance values are listed and close to the smallest
across country’s territory average January temperatures, which must meet the highest
heat transfer resistance.
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Parameters change in rather wide limits is given from table. Average January
temperatures from — 8 °C in Finland to +5 °C in Italy; required heat transfer
resistance walls are installed in range from 141 m”>K/W in Romania
to 5.88 m**K/W in Finland, and the roofs — from 3.03 m*K/W in Romania to
11.11 m*-K/W in Finland.

Table 1
Thermal resistance enclosing structures necessary values in Europe
Norms Average Walls Roofs
. January
Europe introduc temperature R ATR R AT/R
tion year . 0 TR0 0 TR0
Belgium 2008 2 2,00 9,00 3,33 5,41
UK 2010 3 5,55 3,06 6,67 2,55
Denmark 2006 0 5,00 4,00 5,56 3,60
Italy 2010 5 3,03 4,95 3,45 4,35
Netherlands 2011 2 3,45 5,22 3,45 5,22
Germany 2009 -1 3,57 5,88 5,00 4,20
Norway 2007 -7 5,56 4,86 7,69 3,51
Romania 2006 -2 1,41 15,60 3,03 7,26
Hungary 2006 -1 2,22 9,46 4,00 5,25
Ukraine 2013 -5 3,30 7,58 4,95 5,05
Finland 2010 -8 5,88 4,76 11,11 2,52
France 2005 3 2,78 6,12 5,00 3,40
Sweden 2008 -6 5,56 4,68 7,69 3,38

Walls and roofs heat transfer resistance dependence on average January
temperature for countries listed in Table 1 are shown on Figure 1.

Figure 1 dependences show that required walls and roofs heat transfer resistance
have quite logical tendency to increase with decrease in average January temperature.
On both graphs, to bigger side are points that reflect requirements of the UK norms,
and to lesser side — values for Romania. Dotted with large luminous marker, which
reflects Ukraine norms requirements [1], is also on lower bound of both
dependencies, indicating certain understatement of requirements [1] compared with
other Europe.
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Fig. 1. Heat transfer resistance dependence
from average January temperature

Table 1 also shows temperature difference ratio between internal and external air
At = 20°C — 1. to walls and roofs heat transfer resistance required R,. This value is
proportional to heat losses due to enclosing structure and can serve to analyze
compliance of walls and roofs thermal characteristics of their operation climatic
conditions. According to Table 1, values At/R, diagrams, shown in Figure 2, are
plotted and describe buildings thermal insulation relative efficiency in European

countries.
UK e— Heat loss Finland ~ e— Heat loss
Denmark — ee— through walls UK e—— through roofs
Sweden E— Sweden ———
Finland ~ n— France m—
Norway me— Norway m——
Italy ——— Denmark m————
Netherlands m—— Germany IEEE—
Germany S— Italy —S—
France mee— Ukraine —
Ukraine m— Netherlands —m———
Belgium m—— Hungary —
Hungary me— Belgium ——
Romania Romania |
0 2 4 6 8 10 12 14 16 o 1 2 3 4 5 6 7 8

Fig. 2. Heat loss through enclosing structures relative indicators

Figure 2 diagrams indicate some requirements imbalance for walls and roofs. For

example,

France

1S

in 9th place on wall constructions -effectiveness

and

4th place on roofs effectiveness. The smallest heat losses provide Northern Europe
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designing norms, and the greatest heat losses allow Romania norms. Ukrainian norms
for buildings thermal insulation [1] are in the 9..10th place among the
13 countries considered, with relative efficiency. This is confirmed by analysis results
of dependencies in Figure 1 and indicates increasing requirements expediency for
required to enclosing structures heat transfer resistance in Ukraine.

In our work [3], by minimizing total reduced costs for enclosing structures
building and heat energy cost for heating buildings, appropriate dependences of walls

and roofs heat transfer resistance to thermal energy cost Cr: Re=0.16JC; and

Ry =02 1\/6. Calculation according to these formulas shows that minimum required
heat transfer resistance values of walls Roc = 3.3 m>K/W and roofs
Ron = 4.95 m*K/W correspond to thermal energy cost 425...556 UAH/Gcal.

At current heat cost about 1400 UAH/Gcal, walls heat transfer resistance in
accordance with above formulas should be set equal to Roc = 6.0 m*K /W, and the
roofs Ry =7.9 m*K/W. Figure 1 shows that these values are in line with general
trend for Europe. In this case, heat losses relative index through walls is At/Roc= 4.2,
and through roofs At/Rop=3.2. It is evident from Table 1 and Figure 2 that such
indicators show buildings thermal isolation Ukraine norm to third place among 13
considered European countries.

Analysis showed that buildings thermal isolation Ukraine requirements aren’t
harmonized with Europe and require an increase in minimum required enclosing
structures heat transfer resistance.
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