vysledky vyskumu a vijvoja podporovaného stitom

PHARE PROJEKT ¢&. 11 ,RESIDENT" bol zamerany na
pripravu a implementéciu postupov znizovania spotreby
energie uskuto¢nenych v piatich partnerskych mestach:
SABINOV, Praha - Juzné Mesto, Dublin, Belfast a
Glasgow. Ugast zahraniénych partnerov EU sa
uskuto€riovala cez program OUVERTURE. Podmienkou
pre spracovanie navrhu zniZovania spotreby energie bol
podrobny rozbor spotreby energie vybranych budov na
byvanie. Rozbor sa zameral na zistenie spotreby tepla na
vykurovanie a pripravu teplej uzitkovej vody, spotreby
plynu a elektriny.

Cielom kazdého c¢iastkového projektu bolo najst’ potencial
mozného znizenia spotreby energie o najmenej 30 %.

Hlavné ciele Phare projektu SABINOV (€. 577 610/1101)

boli:

o ZlepSenie tepelnotechnickych vlastnosti stavebnych
konstrukcii budovy na byvanie a tym odstranenie
tepelnych mostov a zatekania,

e vsucinnosti so zabudovanim meracej a regulacnej
techniky dosiahnut’ zniZenie spotreby energie o 30 %,

e pOsobit na energetické vedomie obyvatelstva,

e stanovit’ podiel jednotlivych druhov energii na celkovej
energetickej naro¢nosti bytového domu,

e uskutoCnit vymenu poznatkov z realizacie
demonstraé-ného projektu a preukazania zlepSenia
energetickej efektivnosti bytového domu.

Nositelom Phare projektu bol Mestsky urad Sabinov.
Riegenie projektu zabezpedoval VVUPS-NOVA Bratislava
v Uzkej spolupraci so spravcom bytového fondu mesta
SABYT Sabinov. Zahrani¢énym partnerom bol ALEMBIC
RESEARCH Glasgow. Stavebné prace vykonal Stavbar
Poprad.

DEMONSTRACNY PROJEKT

Na realizaciu uprav navrhovanych s cielom znizenia
spotre-by energie bol vybrany bytovy dom Ruzova 43, 44,
ktory je postaveny v konstrukénom systéme BA NKS v roku
1980.

A Stary a novy vzhlad bytového domu
The original and new look of the refubished
dwelling house

The aim of the PHARE PROJECT N°11 ,RESIDENT*
was focused on the preparation and implementation of
energy saving proceedings in residential buildings in 5
partner cities: SABINOV, Prague (Juzné Mesto), Dublin,
Belfast and Glasgow. The partners from the EU countries
have partici-pated through the OUVERTURE. The
prerequisite for elabo-ration of an investment energy
saving project was a detailed energy consumption analyse
of selected residential buildings. This was orientated at
determination of actual heat consumption for heating and
for preparation of hot water, the consumption of gas and
electricity. The aim of partial projects was to find a potential
for a possible energy savings by at least 30 %.

The main objectives of the PHARE project SABINOV

(No.11- 577 610/1101) were the following:

e Improve of thermal properties of building structures of
the dwelling house and subsequent removal of thermal
bridges and leak points,

e Achieve 30% heat consumption savings by installation
of measuring and control equipment,

o Disseminate energy awareness among inhabitants,

e Determine the shares of individual energy types on
total energy balance of the dwelling house,

e Exchange the knowledge gained by implementation of
the pilot project and demonstrate the energy efficiency
improvement on this particular dwelling house.

The beneficiary of this PHARE project was the municipality
of Sabinov. The technical solution was provided by the
consulting company VVUPS-NOVA Bratislava in close co-
operation with the housing authority SABYT in Sabinov. As
foreign partner was selected the consulting company
ALEMBIC RESEARCH Glasgow. The local contractor
Stavbar Poprad performed the reconstruction works.

PILOT PROJECT

The dwelling house which has been selected for
reconstruction aimed at energy savings was the panel
block house located on Ruzova Street No.43 and 44, built
in modular construction system BA NKS in the year 1980.
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Budova ma dve sekcie (dva vchody) a pévodne Styri
nadzemné podlazia s dvoma bytmi na kazdom podlazi.
Celkovy pocet bytov bol 16.

Obvodovy plast pdvodného rieSenia je z vrstvenych
obvodovych dielcov s tepelnoizolaénou vrstvou z penového
polystyrénu hrubky 80 mm s projektovanou hodnotou
tepelného odporu R = 1,082 m?’K/W. Strecha je
jednoplastova odvetrana s projektovanou hodnotou R =
2,518 m?K/W. Okna su zdvojené s dvojnasobnym
zasklenim. Vypoctovo stanovena hodnota potreby tepla pri
uvazovani skutoénych tepelnotechnickych vlastnostiach
stavebnych konstrukcii 200 kWh/(mZ.rok).

Skutoéna  tepelnotechnicka  kvalita  stavebnych
konstrukcii nezodpovedala projektovanym parametrom. Na
zaklade termografickej diagnostikacie, vykonanej TSUS
Pracovisko Tatranska Strba, sa zistili miesta tepelnych
mostov a tepelnoizolaénej nehomogenity. StreSnym
plastom zatekalo. Na oknach sa zistila zvySena infiltracia a
zatekanie.
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A Termovizne meranie — juzny stit, detail dielcov
Thermovision diagnostics — sotherm gable wall,
detail

Projekt riesil zateplenie obvodového plasta kontaktnym
zateplovacim systémom. Uplatnil sa systtm GRANOLAN
s tepelnou izolaciou z penového polystyrénu hrabky 60 mm
s vyslednou hodnotou U = 0,377 W/(mZ.K). Plocha strecha
sa nahradila nadstavbou s vystavbou Styroch novych
bytov. StreSné vrstvy povodnej konStrukcie sa odstranili.
Nova stredna konstrukcia bola navrhnuta s reSpektovanim
poziadaviek na tepelnotechnické vlastnosti stavebnych
konétrukcii novych budov. Sikma strecha so sklonom 35 °
je navrhnutd s hodnotou U = 0,211 W/(mZ.K).

Pbévodné okna a balkénové dvere sa vymenili za
plastové s izolatnym dvojsklom a hodnotou sucinitela
prechodu tepla U = 2,35 W/(mz.K). V nadstavbe sa pouzili
plastové streSné okna ROTO, ktoré sa skombinovali
s vertikdlnou otvorovou vyplfiovou konstrukciou. Hodnota
sucinitela prechodu tepla streSnych okien je 1,8 W/(mz.K).

This building object consists of 2 sections (2 entrances)
and formerly, of 4 storeys with 2 flats located on each
storey. The total number of flats in the dwelling house was
16.

Outer jacket of the original building object was
constructed from multi-layered panel walls with thermal
insulation layer from foam polystyrene of 80 mm thickness
with designed value of thermal resistivity R = 1,082
m?.K/W. The roof was formerly designed as flat ventilated
roof with the designed R = 2,518 m“.K/W. The house was
equipped with double glazed windows. The rated heat use
value based on the real thermo-technological values of the
building structure was 200 kWh/(m?Z.rok).

The real thermal quality of building structures did not
corres-pond to the designed parameter values. Based on
the ther-mography measurements done by TSUS T. Strba,
the actu-al points of thermal bridges and insulation
inhomogeinities were located. The original roof had several
leak points. The original windows were characterised by
high infiltration.
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A Priebeh teploty vnutorného a vonkajsieho vzduchu
Presentation of the internal and external air
temoerature

The project provided solution for a contact insulation
system of the building outer jacket by using of system
GRANOLAN with thermal insulation layer from foam
polystg/rene of 60 mm thickness, with final U-value = 0,377
W/(m*.K). A roofing superstructure inside whith 4 new flats
have been constructed. All layers of the original roofing
structure were removed. The new roofing structure has
been designed with respect to the required thermal
properties, which are imposed on the new buildings. A
saddle roof with pitch of 35 ° has been designed with U-
value 0,211 W/(m?.K).

The original wood window and doors frames were
replaced by plastic frames with thermo-insulating double-
glazing with U-value 2,35 W/(mZ.K). For the new flats were
installed plastic frame roofing windows of ROTO brand,
which were combined with the vertical opening fill-up
structure. The calculated U-value of the roofing windows is
1,8 W/(m? K).
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Cely dom sa vybavil termostatickymi ventilami a
meranim spotreby tepla na vstupoch.

Architektonickym rieSenim sa mal bytovy dom
prisposobit podmienkam blizkosti historického namestia
mesta.

A Pohlad na zatepleny dom s nadstavbou
View on insulated house with the roof  super
structure

Okno v nadstavbe (pohlad na referenény dom)
A window in the roof super structur (view on the
referencial house)

>

ENERGETICKE VEDOMIE OBYVATELOV

S obyvatelmi zateplovaného, ale aj referenéného
bytového domu sa uskutoCnilo niekolko stretnuti, pocas
ktorych boli oboznamovani s postupmi prac a suvisiacou
efektivnostou v oblasti znizovania spotreby energie.
Oboznameni boli s vyuzivanim termostatickych ventilov,
ale aj spravnym vetranim bytov.

Pre uzivatelov bytov bola vydana brozurka ,Spotreba —
potreba ?“ podrobnejSie informujuca o mozZnostiach
znizovania spotreby energie v domacnostiach.

SPOTREBA ENERGIE

Na hodnotenie spotreby energie na vykurovanie sa
denne uskutoc¢rioval odpocet stavu spotreby z meracov na
vstupoch v zateplenom a nezateplenom bytovom dome.
Podrobné meranie (podla metodiky STN 73 05 51) sa
uskutoCnilo vo februari a marci 1997, kedy nebola
dokon&ena nadstavba s novymi bytmi. Vplyv zateplenia sa
prejavil znizenim spotreby tepla stanoveného vypoctovo
17,6 %, v skutoénosti z mesiaca na mesiac 20,3 — 28,2 %,
€o bolo ovplyvnené pracovnou c&innostou v nadstavbe. Je
vSak mozné konStatovat vyrazné zvySenie vnutornej
teploty vzduchu v miestnostiach bytov zatepleného domu,
zatial o v nezateplenom dome teplota vzduchu za
rovgakych podmienok dodavky tepla dosahuje hodnét pod
20 °C.

Efektivnost komplexne vykonanych stavebnych uprav
je mozné hodnotit zacdinajuc vykurovacou sezdnou
1997/98.

In all apartments were installed thermostatic radiator valves
and heat meters at the house entry points.

Through architectonic solution the house should match to
the conditions of nearby historic square of the old town.

ENERGY AWARENESS OF OCCUPIERS

There were organised several meetings with tenants of the
reconstucted and referential dwelling house to inform them
about the progress of works and with the relating effectivity
for to reduce energy consumption. The tenants were
trained on proper use of thermostatic radiator valves and
on ventilation procedures with lowest accumulated heat
loss.

For the tenants the consultant has published a leaflet with
the title ,Heat consumption — a real need?“ informing in
detail about the possibilities for savings in heat energy
consumption in households.

ENERGY CONSUMPTION

To evaluate the energy used for heating the measured
data from the heat meters installed at the buildings entry
points have been read on daily basis in the insulated and
the refe-rential house. A more detailed measuring has
been conducted according to standard in Febr. and March
1997, by the not completed new flats conditions. The
influence of thermal insulation brought savings in heat
consumption with calculated value of 17,6 %, the real
month-to-month energy savings value 20,3 — 28,2 %, which
was due to the working activites in the roofing
superstructure. An increase of the indoor air temperature in
rooms was significant for the insu-lated house, whereas in
the referential one the indoor air temperature under the
same heat supply conditions attains only values below 20
oC.The effectiveness of the performed comprehensive
reconstruction works can be properly evaluated starting
from the 1997/98 heating season.
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Na zaklade merania spotreby tepla na vstupoch
teplonosného média a vyhodnotenia z mesiaca na mesiac
je preukazana efektivnost vykonanych uprav za mesiace
november az december 1997 v rozsahu 34,9 az 37,3 %.

Based on the measurements of heat consumption at
the building hot water entry points and the month-to month
evaluation, the effectiveness of the upgrading in the period
November — December 1997 ranged from 35,5 to 37,9 %.
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Spotreba tepla v upravenom a referenénom bytovom dome v rokoch 1994 az 1997
Measured heat consuption in thermally insulated and in referencial dwelling house through 1994 — 1997 period

Po uskutoCneni stavebnych uprav poklesla skutoéna
spotreba tepla na vykurovanie vroku 1997 (vplyv este
prebiehajucich prac v prvom polroku) na 133,6
kWh/(mZ.rok) a vyrazne sa zlepSili podmienky tepelnej
pohody v uzivanom priestore bytov.

Znizovanim spotreby tepla na vykurovanie sa znizuje jej
podiel na celkovej spotrebe energii v domacnosti.
Vykonané bolo hodnotenie spotreby energie na pripravu
teplej uzitkovej vody, spotreby plynu a elektriny. Aj napriek
edte nie kone€nému vplyvu tepelnej ochrany a nadstavby
vroku 1997 na zniZenie spotreby tepla doslo, k poklesu
podielu spotrebovaného tepla na vykurovanie zo 67 % na
64 % a k zvySeniu ostatnych druhov spotrieb 0 1 %. Podiel
spotreby energie na pripravu teplej Uzitkovej vody je 23 %,
plynu 6 % a elektriny 7 %.

After completion of reconstruction works the real heat
consumption in year 1997 decrease on 133,6 KWh/m? per
year (influence not yet finished works in first half of the
year) and the conditions of thermal comfort of the dwelling
house occupiers have significantly improved in the indoor
rooms of the apartments.

By reducing the heatconsumption for space heating we
significantly reduce its share in total energy bill of
households. We have conducted evaluation of heat
consumption for heating of hot domestic water, the
consumption of electricity and natural gas. In spite not yet
finalised influence of thermal protection and new roofing
super structure during the year 1997 on total energy
consumption it should be noted that share of energy
consumed on space heating has dropped from 67 % to 64
% and the other shares of energy consumption in the
household energy bill has risen by 1 %. The percentage
proportions of the energy consumed for heating of hot
domestic water was 23 %, for natural gas it was 6 % and
for electricity it was 7 %.
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