1. INTRODUCTION

This study has for purpose to value and compare different energetic systems
usually used in Europeans building construction. Currently, more the a half of
the total energy production is spend for building’s energetic demand. In
valuation of the economic and environmental world context it's necessary to
save the earth resources. There is several kind of strategies for try to save
energy, the main aim here is to determine which are the more sustainable
solutions to take care at the environment without losses too much of money.
For find some solutions elements it’s can be efficient to take a specific example|
The adaptation of these results in some different countries and conditions will
be discussed at the end. The building chooses in this rapport it’s design for a
wood company it must be situated in Denmark and take in count at the local
requirements. It's particularly interesting because it's contains two main area
the first one is an office and the second one is a storage place. That's why it’s
must to associate two different requirements for find the more suitable
solution in this case. An economical study will be done also for find the
commercial product which can be according at this specific need

The ground floor of the office area is about 390m? that makes ~
780m? in both stories. The storing area of the building is about

The Building is going to be located in Denmark. Specifically the place it will be in the outskirts of Horsens. The future
770m2. It's built in a steel structure. One suitable materials' utilization of this building can be generating some eventual noise. So, the place can’t be situated just near at some
envelope must to be finding for each part inside and outside. i ; residential houses. For the employers and guest accommodations the building must to be easily reachable with

The office area is going to be developed to taking in .5* - e common transportations and have an area for park cars.The climate conditions are cold in winter around 0°C and
account the comfort in all its rooms. And it must be according sweet in summer the temperature rarely exceed 25°C. In this place the energetic demand increase a lot during
with the Danish employments requirements. The external walls ; ‘ winter when the duration of the day is particularly short only 7 hours. The average speed of the wind is 15 km/h it’s
are going to be thicker and will contain more insulation in order ,,,,, ) - it : count in the heat calculation transfer.
to avoid heat losses and create an airtight area. The first floor — — - -
must to be done for receive many guest around 50 persons
during some presentation. At the same time in the second floor
many employers need to work in good conditions. The storing
area will be used for agriculture products. There will be working |-
around 15 persons. It's also divided in two parts: The first one is
for the storage off the products principally wood straw and the
second one is for store the agricultural machine.
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It has been added a wooden finishing with insulation and the insulation
layer is now 200 mm instead of 175 and that allows getting better
U-Value as the table shows

Calculate the Thermal Resistance and U-Value of the roof.(d = Thickness of the layer). In
order to get better U-Value on the green roof it has been added a 50 mm layer of
Polyurethane and the thickness of the sheep wool insulation is changed to 250 mm

Calculate the Thermal Resistance and U-Value of the wall. As this wall has got a
non-homogeneous layer it has to be calculated by Lower limit and Upper
limit.In order to have a better U-Value, it has been added 25 mm of insulation.

R(m*k /wWi[ A(m®) | Total A (m?) % | R% (mK /W) | Rs (m*K /W) _ . » - A (W/imK ltin D e e ]
Wimberfr | 1000 | ooa | = ooes 0,069 p— d(m) | AW/mK) [ R(m*/W) |U(W/mK) (m) (W/mK) | R(m’K/W) |U(W/mK) dim) | Aw/mK) | R(m*/W) |U(W/m)
Insulation 5,128 0,559 0,931 4,774
Reinforced concret 0,300 1,630 0,184 Gravel 0,300 1,210 0,248 Gravel 0,300 1,210 0,248
[Bppectimie " rotalA(m)] A(mY) [ R(mk/w) A/R__ |Ru(mK/W) Insulation: Polyurethane | 0,050 0,023 2,174 Concrete 0,050 1,630 0,031 Concrete 0,050 1,630 0,031
Timber 0,600 0,041 3,783 ool oo insulation; Sheep wool 0,250 0,039 6,410 Misterproolilayer e DI e Waterproof layer 0,001 0,029 0,034
Bisuetion : 0232 2413 L Geotextil layer 0,001 0,035 0,029 el i el 0200 o = Insulation: Sheep Wool | 0,200 0,039 5,128
i _ : L L Geotextil layer 0,001 0,035 0,029 =
_Total Almd)] AlmY) | R(mK/W) AR |Ra (m®K/W)[RL(mK /W) Waterproof layer 0,001 0,029 0,034 S Ed Coltee o T s Geotextil layer 0,001 0,035 0,029
Timber 0,600 0,041 1,538 0,027 4417 6,662 Drainage layer 0,070 0,950 0,074 Polyurethane 0,040 0,023 1,739 Reinforced Concrete 0,200 1,630 0,123
[Insulation 0,559 5,128 0,109 Rsi 0,100 = e Rsi 0,170
Rse 0,040 Rse
Aw/mK) | R{m* /W) | LW/ mPK) 9,045 0,111

Lacquered Aluminium 0,0002 237,000 B8,43882E-07

Polyurethane 0,0450 0,023 1,957

Palyethylene 0,0002 0,550 0,000

Timber Frames 0,2000 0,130 1,538

Insulation: Sheep Wool 0,2000 0,039 5128

Gypsum board 0,0200 0,170 0,118
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; =1 ' Choose which kind of glazing fits better to the weather conditions where the
Harizonal wall building is located. At the appendix it's possible to look at all the characteristics .
m of the window because it has been calculated with an special program that d (m) A (W/mK) | R(m*K/W) [U(W/m’K) d(m) A (W/mK) [ R(m’K/W) | U (W/mK)
g a7 | o | o2 allows mixing different kind of glasses and cavities.
Elw oos it Triple glazed windows perfect unit is 4 + 20 +4 + 20 +4 = 52mm Steel 2,50E-05 16,000 2,50E-05
e Glass Wool 0,1000 0,021 4,830 Glass Wool 0,1000 0,021 4830
T I o o ] o e —— Steel 0,0004 16,000 2,50E-05 Steel 0,0004 16,000 2,50E-05
m {m?) | Total A (m m m’ i ; Thickness (nominal) Weight
|Steel profile | 15,0000 | o.003 os00  |-00% 0,084 5 Fostien . e N Frocess mm kgim? Rsi 0,100 Ral 0,130
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(T s S ST ACTCSTYT YT [Ty o s : ‘ 490 | — L
Steel Profie G266 0,005 2257, 8,001 CEEd Glass 3 Pixington Opttherm GS Annealed 4 10
Insulation i 0,597 65,732 0,083 i Product Code 4GS5-20-4-20A7-GS4 52 30

Totalaim?)| Aimd | Rim*/W) a/R_ |rx (mik /Wil RL (m3K /W)

Steel Profile 0,003 0,013 0,251
0,600 1,562 3,806
0,587 4,487 0,133

Sound Reduction Ry dB (C:Cy) NPD

Insulation

Thermal Transmittance WimeK 0.69 I I I [I
d(m) A(wWimK) R (m?K /W) | U W/ mK)
Fig. XX. Glass window choice
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