vysledky vyskumu a vijvoja podporovaného stitom

PHARE PROJEKT C. 277610/0601 STARY
SMOKOVEC bol zamerany na aktivity smerujuce k
znizovaniu spotreby energie pri prevadzke budov na
byvanie. Vyuzival transfer poznatkov v oblasti
regionalnej energetickej politiky  zahrani¢ného
partnera. Ugast  zahraniéného partnera sa
uskuto€niovala cez program OUVERTURE.

Hlavné ciele PHARE projektu boli :

o ZzlepSenie tepelnotechnickych vlastnosti staveb-
nych konStrukcii budovy na byvanie,

e 2znizenie energetickej naroCnoti vyuzitim merace;j

a regulacnej techniky,

e pdsobenie na energetické vedomie obyvatelov -
uzivatelov bytov v bytovych domoch,

realizacia demons$tracéného projektu,

preukazanie zlepSenia energetickej efektivnosti

bytového domu.

Nositelom PHARE projektu bol Mestsky urad
Stary Smokovec. RieSenie projektu zabezpecoval
VVUPS-NOVA Bratislava. Zahraniénym partnerom
bol ALEMBIC RESEARCH Glasgow. Na realizaciu
demonstratného projektu sa vybral bytovy dom
nachadzajuci sa v sprave Bytového podniku
Tatranska Lomnica.

DEMONSTRACNY PROJEKT

Pre realizaciu uprav navrhovanych s cielom
ZniZenia spotreby energie sa vybral bytovy dom Pod
lesom 1/52, Dolny Smokovec, ktory je postaveny
v konstrukénom systéme T 06B KosSice v roku 1970.
Budova je trojsekciova. Pévodné rieSenie budovy je s
troma obytnymi podlaziami s 18 bytmi (po 6 bytov v
kazdej sekcii) a Ciastone pod uroven terénu
zapustenym technickym podlazim s rozvodom
ustredného kurenia napojeného na plynovu kotolfiu.

A Bytovy dom Pod lesom — pévodné rieSenie
The flat house Pod lesom —the original design

PHARE PROJECT No0.277610/0601 STARY
SMOKOVEC was focused on energy savings at
operation of the dwellings.It utilized the transfer of
know-how in the regional energy policy by the fo-reign
partner. The participation of the foreign par-tner was
mediated through the OUVERTURE program. The
main aims of the PHARE project were the following
ones:

e the improvement of thermal-technical properties of
building structures of the dwellings,

¢ the decrease of the energy demand by utilisation of
measuring and control system,

¢ the influencing on the energy awareness of tenants
in residential houses,

¢ implementation of the demonstration project,

e demonstration of the improvement of the energy
efficiency of the ressidential houses.

The administration of the PHARE project was do-ne
by the City Council Stary Smokovec. The im-
plementation was provided by VVUPS-NOVA
Bratislava. ALEMBIC RESEARCH Glasgow was a
foreign partner. There was selected for the de-
monstration project a house which is adminis-tered by
Dwelling Enterprise Tatranska Lomnica.

DEMONSTRATION PROJECT

To implement the adjustments with the goal to
decrease the energy consumption we have selected
the flat house Pod lesom 1/52, Dolny Smokovec which
was built in the System T 06B Kosi-ce in 1970. The
building consists of three sections. The original design
of the building has three flat floors with 18 flats ( 6 flats
in each sec-tion) and, partially, the technical floor
sunken un-der the level of the terrain with the
distribution of the central heating connected to the gas
boiler.

A Realizacia nadstavby a zateplenia
The implementation of the superstructure and
insulation
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Ako referenéna buova sa pre uskutoCnenie
merani a porovnanie efektivnosti uprav vybral
rovhako postaveny bytovy dom Pod lesom 1/55,
nachadzajuci sa v bezprostrednej blizkosti budovy
upravovaného v ramci PHARE projektu.

Cielové parametre stavebnych konS&trukcii boli
ovplyvnené navrhovanym projektovym rieSenim.
Upravy stavebnych konétrukcii sa tykali najma
vytvorenia bytov v nadstavbe, aplikacie zateplenia
obvodoveého plasta a vybranych vnutornych deliacich
konstrukcii, vymeny otvorovych vyplni, zasklenia
lodzii, upravy vstupov a zabudovania meracej a
regulacnej techniky.  Architektonické rieSenie
prispdsobujuce sa tatranskému prostrediu vytvara
zmenu vzhladu pévodného panelového domu.

Navrh projektového rieSenia je spracovany pre
uroven tepelnotechnickej kvality novej vystavby
bytovych domov.

Obvodovy plast je rozdielny v prieceli a na
titoch. Stity su  vytvorené z celostenovych
jednovrstvovych dielcov z expanditbetonu hrubky
240 mm s vonkajSou omietkou hr. 35 mm.
Zelezobeténové prie¢ne steny st hrubky 150 mm.
Skutoéna objemova hmotnost expanditbetonu je
(podla zisteni TSUS Tatranska Strba) 1320,5 kg/m?.
Tepelny odpor bol stanoveny hodnotou 0,632 m?

‘K/W. PrieCelie je celkovej hrabky 300 mm
vymurované z pérobetdnovych tvarnic hr. 240 mm
skuto&nej objemovej hmotnosti 608,4 kg/m3. Hodnota
tepelného odporu obvodovej konStrukcie bola
stanovena na 0,856 m? K/W.

StresSny plast povodného rieSenia bol vytvoreny ako
dvojplastova, cez otvory v atike odvetrana
konstrukcia. Tepelny odpor streSnej konstrukcie bol
stanoveny uvazovanim iba dolného plasta hodnotou
1,38 m? K/W.

Ako otvorové konStrukcie boli v bytovej Casti
pouzité drevené zdvojené okna a balkénové dvere.
Pre pbvodné otvorové konStrukcie je mozné
uvazovat hodnotu sucinitela prechodu tepla 2,9
W/(m? K)-

StreSna konstrukcia je na demonstraénom objekte
projektu PHARE vytvorena ako nadstavba Sikmou
strechou s vyuzitim priestoru pre vystavbu 6 novych
bytov. Podmienkou vytvorenia Sikmej strechy bolo
odstranenie pdévodnych streSnych vrstiev az po
uroven pévodného stropu posledného podlazia.

Nadstavba je rieSena stojatou stolicou vytvorenou
v kombinacii drevenych a ocelovych prvkov.
Vzdialenost' krokiev 80/220 mm je osovo 900 mm.
Tepelna izolacia z mineralnovlaknitych dosiek
NOBASIL celkovej hribky 220 mm je kladena medzi
krokvy. Stredné okna VELUX su s izolaéhym
dvojsklom 8/19/4 mm s hodnotou U = 1,8 W/(m2 K).

To implement the measurement and to make the
comparisons as the reference building was selec-ted
the house Pod lesom 1/55 which was built equally, and
which was in the close vicinity of the building adjusted
of the PHARE project house. The final parameters of
building contructions were affected by the proposed
design. The adjust-ments of the building constructions
were connec-ted, especially, with the construction of
flats in the superstructure, insulation of the external
wall and selected internal bulkheads, the exchange of
the whole fillings, glazing of loggia, adjustment of the
entrance, installation of the measuring and control
systems. Architectural design was adjusted the Tatra
environment, and it creates the change of the
appearance of the previous panel house.

The project design was prepared at the level of
thermal-technical quality of new buildings.

The external wall of the building was different at the
facade and at the gable. Gables were made of the
wall-wide single-layer panels of expansion concrete
with the 240 mm thickness and the external plaster of
35 mm thickness. Reinforcing internal walls have the
thickness of 150 mm. The real density mass of the
expansion concrete is (according to the analyses of the
TSUS Tatranska Strba) 1320.5 kg/m®. The thermal
resistance was set to the value 0.632 m2K/W. The
facade has the total thickness of 300 mm, and is made
of porous-concrete moulded bricks with thickness 240
mm, and the real density of 608.4 kg/ms. The value of
the thermal resistance of the external wall was
determined to 0.856 m2K/W.

The roof of the original design was made as the
double structure ventilated through the holes in the
attic. The thermal resistance of the roof structure was
set up in such a way that only lower shell was
taken in consideration, and the value was set up to
1.38 m2K/W.

As the opening constructions were installed in the
living part duble windows and balcony doors. For the
previous opening constructions was set of U- value
2,9 W/(m? K).

The roof structure at the demonstration house of
the PHARE project was made as the super-structure of
the sloping roof with the utilization of the space for the
construction of the 6 new flats. The condition for the
creation of the sloping roof was to remove the original
roof layers up to the level of the original level of the last
floor.

The superstructure was created by standing roof
truss which was made as a combination of wooden
and steel elements. The distance of 80/220 mm rafters
is 900 mm in the axis. The insulation made of
NOBASIL fibre-boards of total thickness 220 mm has
been put between rafters. The roof windows VELUX
with the insulation double glass 8 / 19 / 4 with the
value U =18 W/m*K).
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Tepelny odpor streSnej konstrukcie je stanoveny
hodnotou R = 5,038 m2K/W.

Otvorové vyplne sU vymenené za drevené z
lepenych profilov typ IZOKOMA-E s izolaénym
dvojsklom  4/16/4 s hodnotou U  zaslenia 1,3
W/(m?K) a celoobvodovym kovanim ROTO. Suginitel
prechodu tepla otvorovych konstrukcii je U= 2,0
W/(m°K).

Obvodovy plast zatepleny po vyske dvoch podlazi
kontaktnym zateplovacim systémom GRANOLAN s
tepelnoizolatnou vrstvou z penového polystyrénu
hrubky 80 mm s vystuznou vrstvou a povrchovou
farebnou Upravou. Tepelny odpor je v Stite 2,492 a v
prieCeli l.a Il. podlazia 2,653 m?K/W. Posledné
podlazie a Stit nadstavby su zateplené obkladovym
suchym systémom. Tepelnou izolaciou su mine-
ralnovlaknité dosky NOBASIL LF hr. 100 mm
vkladané medzi dreveny vertikalny nosny raster.
Obklad je vytvoreny z dreveného tatranského profilu
je hr. 22 mm. Tepelny odpor je v prieCeli 2,75 a v
Stite 2,834 m2K/W.

Lodzie su uzavreté presklenym systémom v
drevenych ramoch. Konstrukcia je otvaratelna,
zabezpecCujuca dostatoénd  vymenu  vzduchu.
Zasklenie je jednoduché.

Meranie a regulacia pozostava zo zabudovaného
merania na vstupe teplonosného média do sekcie
52/1 a 52/2 a zabudovania termostatickych ventilov
na vykurovacie telesd. Pre meranie tepla boli
inStalované merace fy. ZENNER s vodomermi MTHI
40 a WPI 50. Ako vlastny mera¢ spotreby tepla je
zabudovany typ SUPERCAL pre nastennu montaz.

ENERGETICKE VEDOMIE OBYVATELOV

S obyvatelmi zateplovaného a aj referenéného
bytového domu sa uskuto€nilo niekolko stretnuti, na
ktorych boli oboznamovani s postupmi prac a
suvisiacou efektivnostou v oblasti znizovania
spotreby tepla na vykurovanie. Pre uzivatelov bytov
bola vydand brozira o mozZnostiach zniZovania
spotreby energie v domacnostiach.

MERANIE SPOTREBY TEPLA

Na hodnotenie spotreby tepla na vykurovanie bol
denne vykonavany  odpoclet stavu spotreby =z
meraCov na pate jednotlivych domov (objektu
PHARE ¢&.1/52 a referenéného objektu ¢&. 1/55).

Meranie, ako podklad k vyhodnoteniu efektivnosti
Uprav sa uskutocnilo v Case, kedy eSte v nadstavbe
v désledku prebiehajucej stavby bytov, nemohli
byt zaru€ené poZadované podmienky. Zaverecné
vyhodnotenie spotreby tepla sa uskutocnilo aj na
zaklade meranie teploty vzduchu v miestnostiach
jednotlivych bytov.

The thermal resistance of the roof structure is set
up to the value R = 5.038 m? K/W.

The opening fillings have been changed to wooden
ones made of stuck profiles, IZOKOMA-E type with
insulating double-glass 4/16/4 with the value of glazing
13 W/(m2 K), and all circumfe-rential fittings ROTO.
The k-value openings structures 2.0 W/(m? K).

The external wall is insulated in the height of 2
floors with contact insulation system GRANOLAN with
thermal insulation layer made from foam polystyrene
with thickness 80 mm, and with reinforcing layer and
surface color adjustment. Thermal resistance is 2.492
in the gable, and 2.653 m2K/W in the facade of the first
and the second floor. The last floor and the gable have
been insulated by lining dry system. The thermal
insulation was made of mineral-fibre boards NO-BASIL
LF, thickness 100 mm, inserted between wooden
vertical carrying raster. The lining has been created of
wooden Tatra profile of 22 mm thickness. The thermal
resistance is in the facade 2.75, and in the gable 2.834
m2K/W.

The loggias have been closed by glazing system in
wooden frames. The structure can be open, and
sufficient exchange of air is possible. The glazing is
simple.

The measurement and control consists of built-in
measurement at the input of the thermal medium for
the section 52/1 and 52/2, and built-in thermostatic
valves for heating bodies. The measuring units of
ZENNER company for heat measurement were
installed with watermeters MTHI 40 and WPI 60. There
is built-in SUPERCAL which is installed as the own
meter of the heat consumption.

ENERGY AWARENESS OF TENANTS

We have made several meetings with inhabitants of
both, the insulated and the reference flat house where
they were informed with procedures of the work
relating to the efficiency in the field of the heat
consumption decrease for heating. The booklet was
issued for the flat users on possibilities to decrease the
energy consumption in households.

HEAT CONSUMPTION MEASUREMENT

In order to evaluate the heat consumption for
heating we have metered daily the consumption on the
meters at the bottom of individual houses (PHARE
building No. 1/52, and the reference building No.1/55).
The measurement, as the basis for the assessment of
the efficiency of the adjustment was made in time
when the required condition could not be provided in
the super-structure. The concluding assessment of the
heat consumption was made on basis of the air
temperature measurement in rooms of individual
houses.
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A
Denna spotreba tepla jednej sekcie referenéného
domu (Pod lesom 1/55)

Daily consumption of heat in one section of the
reference house (Pod lesom 1/55)

Potreba tepla pdvodného riesenia bola stanovena
teoretickym vypoctom na 178 a po upravach na 85
kWh/(m2.rok). Meranim zisteny pokles v spotrebe
energie bol 47,3 %.
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Rozdiel v potrebe a spotrebe tepla na vykurovanie
Difference in the heat use and consumption for heating

Celkové naklady na zateplenie (1), zastreSenie (2)
a vystavbu novych bytov (3) boli 248,5 tis. ECU.
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A
Denna spotreba tepla jednej sekcie objektu PHARE
(Pod lesom 1/52)

Daily heat consumption of one section of the PHARE
building (Pod lesom 1/52)

The heat use of the original design was determined
by the theoretical calculation to 178 and after the
adjustments to 85 kWh/(m2.year). The decrease of the
energy consumption was 47.3%.
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A
Rozdelenie nakladov na realizaciu Uprav
The division of costs for implementation of ad
justments

The total costs for insulation (1), roofing (2), and
construction of new flats (3) was 248.5 Thousand ECU.
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