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LINDIHANA GOXHA

DOKTORSKE DISERTACIJE I DOCTORAL DISSERTATIONS

ODREDIVANJE MODELA NISKOENERGETSKIH ZGRADA S PRIMJENOM OPTIMALNIH
RJESENJA KORISTENJA FOTONAPONSKIH SUSTAVA INTEGRIRANIH U DVOSTRUKE FASADE

DOKTORSKA DISERTACIJA [SAZETAK]

DETERMINATION OF THE MODEL OF LOw ENERGY BUILDINGS WITH THE USE OF OPTIMAL
SOLUTIONS USING PHOTOVOLTAIC SYSTEM INTEGRATED INTO A DOUBLE FACADE
DOCTORAL DISSERTATION [SUMMARY]

Integration of photovoltaic panels into new
and existing architecture offers an opportu-
nity to design energy-efficient and environ-
mentally friendly buildings. Building enve-
lope is the main element responsible for
energy needs within a building. This study
investigates integration of photovoltaic sys-
tems into double fagades in the existing pub-
lic facilities in northwest Macedonia, in pub-
lic administration buildings and educational
institutions. While reconstruction, the double
glass with integrated photovoltaic placed on
the existing structure, taking into account the
need for daylight and natural ventilation. As
far as Macedonia is concerned, this issue has
not been sufficiently explored, especially the
integration of photovoltaic systems into dou-
ble-glazed facades.

Optimal photovoltaic systems that will inte-
grate into the double facades of the Regional
Local Administration and the Educational in-
stitutions will consider four systems of double
construction as vertical walls with integrated
photovoltaic modules (system A), vertically-
toothed walls with integrated photovoltaic
modules (system B), accordion wall (system C)
and horizontally-toothed wall with integrated
photovoltaic modules (system D). Each sys-
tem has variations depending on the position
of the photovoltaic modules and the angle of
inclination, which are important factors for the
conversion of solar radiation in which the in-
stallation of double facades planned as an ad-
ditional layer during the renovation in order to
increase energy efficiency.

Using scientific methods as well as the mod-
eling process provided by the computer pro-
gram, all system of envelopes analyzed at
three local Regional Administration buildings
and three educational institutions, settled in
different topographic environments, differ-
ently oriented at six municipalities in north-
western Macedonia. The computer program
offers a broad meteorological database and
data of photovoltaic components using two
methods of analysis — preliminary design of
the project and project design method. The
optimal model of the double facade will be
determined. The optimal model of double fa-
cade, i.e. the optimal orientation of the build-

ing and the inclination angle of photovoltaic
modules are among the most important is-
sues when designing a photovoltaic system
used in double facades. The final architec-
tural solution, i.e. accordion profiled curtain
wall with integrated transparent and semi-
transparent photovoltaic modules offers an
adequate orientation, using the material
such as amorphous hydrogenated silicone
(@-Si: H triple) filled in 100% in non-transpar-
ent parts of a double facade and 50% in semi-
transparent photovoltaic modules. The mod-
el consists of semi-transparent modules that
are integrated in newly designed double fa-
cades in the window area or under the roof
rails 9o cm high, tilt at 120° (-60°) to 50%
transparency, giving the impression of solar
glazing. The use of solar glazing produces
electrical energy while simultaneously pass-
ing a certain amount of light inside the build-
ing and provides the possibility of sanding.
Visibility through semi-transparent modules
reaches about 50%. The glazed part has a
height of 120 cm below the semi-transparent
part, which is designed without photovoltaic
modules, because building categories such
as educational and administration, require
constant daily light and non-transparent inte-
grated photovoltaic modules tilted at a 60°
angle, set in the opaque facade walls, repre-
sent the opaque facade wall coating.

The buildings with the newly-designed enve-
lope and its tested parameters will be de-
signed as a low energy building. Durability of
the system guaranteed by aesthetic, high-
quality integrated modules, as well as by ac-
companying equipment. The model thus ob-
tained can be implemented in other buildings
as well. The concept of low energy buildings
represents a modern way of managing life
processes based on energy efficiency and en-
vironmental protection.

The key scientific contribution and achieved
results give a great contribution to environ-
mental conservation by using unlimited (sus-
tainable) energy resources and economic
sustainability. Multidisciplinary approach
and cooperation of all professions needs to
achieve the desired results.

[Translated by author]
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U radu se istrazuje obnova ovojnice postojecih
objekata javnih namjena u sjeverozapadnoj Ma-
kedoniji. Prilikom obnove postavlja se dvostruko
stakleno procelje s integriranim fotonaponskim
sustavima na postojecu konstrukciju. Konacno ar-
hitektonsko rjesenje, odnosno ovjesena fasada
profilirana kao harmonika s integriranim netran-
sparentnim i polutransparentnim fotonaponskim
modulima, omogucava adekvatnu orijentaciju. Zgra-
da s novoprojektiranom ovojnicom projektirana je
kao niskoenergetska zgrada. Tom se prilikom do-
biva model primjenjiv i na ostale zgrade. Koncept
niskoenergetske zgrade zasniva se na energetskoj
ucinkovitosti i zastiti okolisa.



