1s1). Cructema uMmeeT noaseMHyio Tpyoy auamerpom 0,021 M u mmHOM 1,25 M. Beimonnen
9KCIIEPUMEHT JJIS TIATH JUaMeTpoB BcackiBaroero tpybomnposona (0,021-0,063 m) ¢ ¢puk-
cupoBaHHOH mnuHON 0,3 M mpu koddduimentax norpyxkenus ot 0,2 no 0,5. Pesynbrarsl
MOKAa3bIBAIOT, YTO YeM OOJIbIIe JHAMETpP BCACHIBAIOIIEH TPYObI, TEM BBIIIE CKOPOCTh OTKAd-
KM Tpu (PUKCUPOBAHHOM KO3 dunueHte norpyxenus. C qpyroil CTOPOHBI, YeM BBIIIE KO-
3¢ GUIMEHT MOTPYKEHHS, TEM BBIIIC CKOPOCTh OTKAYKH JJsi (DUKCHPOBAHHOIO JUAMETpa
TpyObl BcackiBanus. Kpome Toro, mpu OONBIIOM KOI(DQPHUIUEHTE MOTPYKCHHS BBICOKAs
CKOpPOCTh OTKAYKH JOCTUTAeTCs MpH Oolice HU3KOM pacxojie BO3/AyXa MO CPABHECHHUIO CO
cllydaeM MaiibiX KO3()(HIHEHTOB MOrpyXeHus. Pe3ynbTaTbl IKCIIEPHIMEHTOB ITOKA3bIBAIOT
XOpOIIee COBMAJICHHE C MOJEIbIO, MpeaiokeHHOW CTEHHHHIOM 1 MapTHHOM Ui Omuca-
HUS paOOTHI BO3IYLIHBIX OHEMHBIX HACOCOB.
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ALUMINIUM AND GLASS CONSTRUCTION. ENERGETIC PLANNING

The features take into account the effect of various design parameters of building enve-
lopes on the effectiveness of insulation. The ways to improve the design of window open-
ings to provide a desired heat transfer between the areas of the building and the environ-
ment are discussed.

Sun protection for the building surfaces is the basic technique for the reduction
of thermal charges inside the building in summer. Also, sun radiation is a big
source of heat, which enters through the slits and leaks of the building. Proper sun
protection is the main condition for all types of building lightning, no matter what
light is used: natural or artificial. It contributes to keep the temperature in tolerated
levels inside the building and consequently it improves comfortable thermal con-
ditions. It significantly helps to save energy for the building cooling and to reduce
electric charge in “peak time” and to reduce probability of heatstroke.

Energy conservation.

Building energy efficiency depends on the thermal performance of the con-
structive elements, and specifically in aluminum constructions such as cases and
frames, buildings’ facades, which includes all characteristics which affect their
behavior on energy consumption. Basements, frames and windowpanes play an
active role in factors mentioned above. They are predominant parts of the building
protective cover. Protective covers regulate the energy exchange rate between
external and internal environment, so they affect the common building energy
efficiency [1, 2].
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Building thermotechnical characteristics for energy saving.
Energy efficiency of translucent constructions depends on 3 parameters.
1 U, - coefficient of the window
thern?a.l diffusion (heat transmission S I, Tarfheglass
coefficient). e centre)
It characterizes the ability to pro- U (frame)
. . g (frame contact
tect the internal temperature. Also it \ 5
. . N and divider of the
should be considered as a day-night - insulating glass)
coefficient. Coefficient U,, depends on
three partial coefficients (figure 1):
l{f— glass thermal dlffusmn.coe.ffl- Figure 1 — Coefficient of
cient; U, — frame thermal diffusion the window thermal diffusion
coefficient; W, - coefficient of the
glass and frame contact. New non metallic elements are improving ‘¥, from 0,1 to
0,2 W/m’K in comparison with traditional one [3, 4].

Average day-night
thermal isolation coefficient
U,+U,y:  coefficient  of
thermal diffusion (figure 2).
Presence of outside layer
isolation, such as Persian
curtains, improve general
ability of frame wup to

Figure 2 — Average thermal isolation values U, < approximately
coefficient day-night 0,2 from U,,.

2 8, — glass coefficient of reflection (solar factor).

It characterizes the ability to pass heat, generated by the sun, into the room
(figure 3) [5].

U (glazed window) Uwf(window with exterior shutter)

Sy (solar factor)
S (frame

/. solar factor);" 1 W (glazing

| solar factor)

,
e

I.)ir’e’ct transmi‘sﬁqn
o'f' energy to the interior

Glazing + /

any protection
' \
1 1
1 '
i — .
o ——V /
\ Secondary ]/ ;

t?ausglissioq,f’ E——

Figure 3 — Glass coefficient of reflection Figure 4 — Window coefficient of
reflection
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Window coefficient of reflection (solar factor) S,, (figure 4).

S, X glazing surface area+ S ; X section surface area

" total glazing + frame surface area

Values between 0—1 indicates the ability to miss significant amount of heat.
For a window installed in the interior wall face (> 20 cm), S,, is multiplied by 0,9
in order to take into account the shading.

Two translucent windows with equal dimensions might have different solar
factor according to the frame width.

3 T;: Coefficient of sun light transmitting through the window (light transmis-
sion factor).

Practically it describes the ability of sun light to enter the interior.

Sun light transmitting coefficient 7; for the window depends on the T; coeffi-
cient of the glass casing, surface ratio of the frame/glass casing. The higher value
between 0—1 means that more natural lights pass through the frame.

4 The combination result.

You can easily align the heat loss in cold and warm areas of building by
changing the ratio of the areas of frames and glazed windows.

Thermal resistance coefficient of the window block U,, plays an important role
in the energy efficiency of the whole building. Coefficient of the window profile
reflecting (solar factor S,) also has a decisive role in the energy efficiency. The
best impact for energy efficiency could be achieved with the use of two coeffi-
cients combination: frame thermal resistance coefficient with the value U, = 1,8
and solar factor S,, = 0,45.

Due to the rational coefficients’ combination the increase of the window sur-
faces oriented towards the south direction, will decrease the energy consumption
in all areas.

The choice of the window frame construction should be based on its location
and functionality. The optimal combination of coefficients allows to increase the
frame energy efficiency.

Energy efficiency of frames, glass constructions and glazed windows at the
design stage.

The main purpose of modern constructions is to maximize the diversity of their
use and modification.

During the summer time it can be achieved by following solutions:

— set of sun-protective elements, which prevent the sun rays diffusion in the
environment, and at the same time they have high aesthetic properties inside and
outside the building;

— usage of the open-close elements, which is very important when the tempera-
ture outside is lower than inside the building;
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— presence of ventilated facades with the ventilated air gaps between thermal
insulation and gas insulation and decorative plates.

The thermal performance of the building can be achieved by changing the fol-
lowing parameters:

— thermal resistance (e. g., using effective thermal isolation, or ventilated
facades);

— shade coefficient of facades (using special shading elements, sun shields or
special glass constructions);

— air diffusion (using windows opening and artificial air flow).

To achieve the above-mentioned goals it is rational to use special technical
tools and mechanisms, which allow to vary the efficiency and some characteris-
tics of the frames and windowpanes in the changing conditions.

The protection from the sun impact of the building surfaces is the main action
for reducing the thermal loads on the building during the summer period. Besides,
it is necessary to take into consideration the amount of solar heat, which passes
inside through the wholes and leaks.

The proper sun protection is a fundamental condition, for effective air condi-
tioning and ventilation of premises. It helps to keep the temperature at the accept-
able level inside the building and, as the result, it improves thermal comfort condi-
tions.

These energy-saving measures are very important for creating the favorable
microclimate and allow to decrease the loads in power networks at the peak hours.

Requirements for the main protection of the building.

The fundamental protection requirements are: water and air impermeability,
thermal isolation (figure 5) with environmentally-friendly materials, sun protec-
tion (shadowing), high-lux light protection, fire and smoke protection, high fre-
quencies radiation protection [6].

Figure 5 — Building with the 1,6 W/m’K thermal diffusion coefficient (Semi Structural
Solar Facade Serial ALUMIL M3 alutherm [7])

15



Additional useful functions are: natural ultraviolet light, prevention of reflect-
ing and direct natural light, natural and artificial light control (figure 6).

== o I A

Figure 6 — Building with the natural and artificial light control

Solar energy usage might be passive, if it is used for surface warming and ac-
tive, if it used for electricity and heat production (thermal pump).

Natural air can cool, if it is used in the opposite direction of the wind. If it is
necessary, this process can be mechanized.

General system development based on principle analyses with layers.

Technologies of energy-saving
elements and comfortable conditions
ensuring develop in two directions:
profitability increase by changing the
characteristics (thermal, acoustic, opti-
cal) and development of general sys-
tems, based on the analysis of layers.

Nowadays, a new multifunctional
glass product with modern character-
istics such is spectrophotometer, made
with reflecting over-layer, splice lay-
er, frames glass + membranes / layer
with a special function / holographic /
reflecting membrane, photo element
(figure 7) has been created for glass
facades [8].

Figure 7 — New glass product

Development of glass structures.

Connected elements are glass structures with holes and membranes, thermal
isolation. Also they can have different forms and composition.

Special modern glass structures, which differ from ordinary with thermal char-
acteristics and photometric properties: reflecting glass surfaces; colored, absorb-
ing, selective, thermo-isolated, electro chromic, photo chromic, thermo chromic
and liquid glass structures.
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Double glass with translucent

Single glass Double glass Triple glass insulation (aerogel)

U=54 U=28 U=19 U=10,5-09

Double glass Double glass Triple glass
with Low-E coating ~ With Low-E coating with 2 Low-E coating

and argon gas filling and 2 argon gas filling
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Figure 8 — U values for different types of glass

Glass constructions, stained-glass windows and the importance of the
building energy efficiency (Conclusions).

According to new regulatory requirements the rationality of using modern con-
structions should be obligatory during the planning process of constructing and
operation of high-quality buildings. Besides, the materials, used in constructions,
should be produced from the renewable raw materials.

The main advantages of these innovations are: reduction of the energy amount,
which is used for the building operation; reduction of maintenance costs;
reduction of negative impacts on the environment.

Modern translucent structures have enormous potential, that’s why they should
get massive sales and support in such modern areas as energy and environmental
design, green architecture and etc.

In addition, there are two reasons of the expected increase of the translucent
structures usage within the rapid technological development in the field of energy
saving. Firstly, energy efficiency of buildings will increase sharply by using
modern methods of thermal insulation and environmental design. Secondly, these
constructions will be used as a natural source of energy. So, translucent construc-
tions combine these features and will be the rational elements for the innovative
solutions.
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A. BALIIA, A. IOH]]O

AJIIOMUHUEBBIE U CTEKJIAHHBIE KOHCTPYKIIUN.
OHEPITETHUYECKOE IINIAHUPOBAHHUE

PaccMOTpeHBI 0COOEHHOCTH y4eTa BIHSHHS Pa3IMYHBIX KOHCTPYKTHBHBIX IIapaMeTpOB
OrpaXKIAIOIMX KOHCTPYKIMH 371aHMH Ha 3((EKTHBHOCTH TEIUIOM30SIUM. [IpensoskeHsl
MyTH YCOBEPIIEHCTBOBAHHS KOHCTPYKIMII OKOHHBIX TPOEMOB C IENBI0 OOECTICUEHUs Tpe-
OyeMoli Tertonepenayn MeX1y ITOMEIIECHUAMHE 3/1aHUK U OKPY’KaIoIe cpeson.

Tomydeno 03.04.2012

ISSN 2227-1104. Mexanuka. Hay4Hble uccjieloBaHust
U yueOHO-MeToANYecKHe pa3padoTku. Buin. 6. 'omenn, 2012
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Jnenponemposckuil HAYUOHANbHBIN YHUBEPCUMEM IHCENEe3HOO0POIHCHOO0
mpancnopma umenu axkademuka B. Jlazapana, Ykpauna

COIMPOTUBJIEHUE JIBUXEHUWIO ITPU NEPEMEINEHUUA I'PY30B
HA KATKAX U KOJIECAX

IIpu paccMoTpeHHH HepeMeIIeHns pa3IMYHbIX TPY30B Ha KaTKaxX IOJy4EeHO, YTO COIpPO-
THUBJICHUE NIPH NEepeKaThIBaHUM IHHAPa Ha 30 % Oorbliie, yeM IS IIOCKOro Ipy3a. Tawke

TTOKa3aHO, YTO IPU IPOCKTUPOBAHUU Y3JIOB KaY€HUSA POJIMKOMOAIIUIIHUKAM CIIEAYET OTHAa-
BaThb NPEUMYIIECTBO 11O CPABHCHUIO C HIAPUKOIIOAIIUITHUKAMU.
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