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PILOTNY PROJEKT OBNOVY ZAKLADNEJ SKOLY

V ramci vedecko-technického projektu VTP 0402840512 Pilotny
projekt obnovy budovy unifikovanej zakladnej Skoly bola spracovana
databaza zakladnych §kol aostatnych budov vo vlastnictve Statu,
objektivizoval sa fyzicky stav budov unifikovanych zakladnych $kél
aostatnych budov vo vlastnictve Statu a sa spracoval navrh obnovy
vybranych zakladnych §kol. Cielom pilotného projektu bolo poukazat’
na nutnost’ obnovy Skolskych stavieb, ktoré tvoria 54,9 % z celkového
poctu a 62,5% z celkového objemu nebytovych nevyrobnych budov vo
vlastnictve statu. Budovy zakladnych $kol a ich prislusenstva tvoria 20,3
% pottu a291% zcelkového obstavaného objemu. Obnovou
zakladnych $kol sa splni 6 zékladnych poziadaviek na stavby. Ako
pilotny projekt murovanych zékladnych $§kol zo Sestdesiatych rokov
bola vybratd zakladna $kola v obci Klokogov, okres Cadca. Pilotny
projekt - Cast’ zamerand na zefektivnenie spotreby tepla na vykurovanie
—sa uskutocnil od konca 2000 do 2001.

Zékladna skola sa nachadza v mierne svahovitom teréne v Casti
Klokoc¢ov-Klin. Komplex $koly tvoria objekty Skoly, telocviéne a
druZiny. Skola bola odovzdané do uzivania v roku 1962.

Pohl'ad na juhozapadnii fasadu ZS Klokogov v pdvodnom stave

View of the elementary school Klokocov outer southwest wall in the
original shape

Pévodny stav objektu Skoly

Objekt skoly s u¢ebinami je trojpodlazna budova, nepodpivnicena,
rieSena ako dvojtraktova v tvare ,,U*. Skolabola postavena murovanou
technologiou pdvodne s plochou stresnou konstrukciou.

Nosna konstrukcia zvislych stien je murovana z tehal metrického
formatu hr. 375 mm. Strop je z prefabrikovanych panelov. Obvodovy
plast je murovany ztehdl metrického formatu sroznymi hriibkami
obvodového muriva: piliere hr. 500 mm, obvodové murivo hr. 375 a
250 mm. Parapetné murivo je vymurované hr. 125 mm aizolované
drevocementovymi doskami hr. 50 mm. Pri diagnostike obvodovy plast
bol bez viditelnych portch, vyskytla sa vSak degradacia arozpad
povrchovej Gpravy v miestach zatekania zo stre$nych ZI'abov a zvodov.
Obvodovy plast ma nevyhovujice tepelnotechnické vlastnosti.

P6vodna plocha strecha sa zmenila po kratkom ¢asovom obdobi
uzivania na $ikmua so stojatou stolicou sedlového tvaru s valbami na
koncoch. Krytina je vytvorena zpozinkovaného plechu. Tepelna
izolacia strechy bola rieSena Vv povodnej plochej streche Skvarovym
nasypom. Pri diagnostike boli viditelné stopy po zatekani. Nedostatky
drevenej konstrukcie krovu sa nezistili.

Okenné konstrukcie st drevené zdvojené otvaravé.. Vstupné
dvere do sSkoly si drevené viackridlové sjednoduchym zasklenim.
Pévodné oknd maju nevhodné konstrukéné rieSenia detailu. Okenné
kridla su zdeformované, nedolichajice, ¢o sposobuje nadmernit
infiltraciu vzduchu. V ¢asti chodby chybajii vonkajsie Casti kridel.

“The pilot project to upgrade a consolidated elementary school”
was a pilot project aimed at preparing database of elementary schools
and other state buildings, to define conditions of consolidated
elementary schools and other state buildings as well as was made
upgrading design of the chosen elementary schools within the
VTP 0402840512. The main purpose of the pilot project was shown out
necessity to upgrade school buildings. School buildings compose
54,9 % of all buildings and 62,5 % of total capacity non-residential non-
production buildings within the state belongings. Elementary school
buildings and their accessory equipments compile 20,3 % of total
capacity number and 29,1 % of volume capacity. The six main primary
conditions are able to fulfil by upgrading of elementary schools. The
school building choosen for the project, focused on masonry
elementary schools built up at sixtieth years, was located at
Klokocov, district Cadca. The part of pilot project focused on
reduction of heat consumption for space heating was conducted
from the end of 2000 to 2001.

Pohl'ad na severovychodni fasadu ZS Kloko¢ov v pdvodnom stave

View of the outer southwest wall of the elementary school Klokocov
in the original shape

The elementary school is located on mean sloped ground in the
part Kloko¢ov — Klin. Complex of the school is composed of school
objects, gym and object for aftenoon activities. The school was taken to
use in 1962.

Original condition of the school object

The school with classrooms is a three floor object without

basement, designed as two tract in shape ,,U*. The school has been built
up by masonry technology with plane roof originally.
Load bearing vertical walls are masoned from metric bricks a 375 mm
thickness. The ceiling is from prefabricated ceiling panels. Peripheral
overal is masoned from metric bricks in different thickness of
peripheral masonry such as pilasters in 500 mm thickness, peripheral
masonry in 375 mm either 250 mm thickness and sill masonry a 125
mm thickness and isolated by woodcement plants a 50 mm thickness.
Peripheral walls were in good conditions without visual failures during
diagnostics. Surface degradation and destruction appeared at same
places caused by leakege from the roof gadroon and drop pipes.
Peripheral walls are unsuitable from the point of view thermotechnical
characteristics.

Original plate roof was chanced to sloped saddle roof with hipps
at the end of roof. Roof covering is from galvanized tin plate. Thermal
roof protection was designed at the original plane roof by slag made
ground. Leakege marks at roog covering were visuable during
diagnostics. Roof timber wood was at good conditions without failures.
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Schodisko je betonové prefabrikované s povrchovou upravou
z briseného terazza bez viditel'nych poruch.

Deliace priecky su murované z tehal metrick¢ho formatu hr. 125
mm. Podlahy v u¢ebniach a kabinetoch s drevené vlysy, na ktorych je
polozené PVC. Nasl'apna vrstva je miestami poskodena. Na chodbach
je terazzova dlazba. Na prizemi vo vstupe a na chodbach je terazzova
dlazba.

Termogram — Severovychodné priecelie — 3.NP a rimsa

Bod 1 — priemerna teplota muriva +1,2 °C

Bod 2 — priemerna teplota nadokenného prekladu na 3.NP +5,9 °C
Bod 3 — priemerna teplota nadokenného prekladu na 2. NP +5,4°C

Thermograph — The northeast facade — Third floor and a cornice
Point 1 — mean temperature of wall +1,2°C

Point 2 — mean temperature of window cap at third floor +5,9°C
Point 3 — mean temperature of window cap at third floor +5,4°C

Predmety pilotného projektu
- monitorovanie:
Skodlivin negativne pdsobiacich na zdravie,
meranie Cinitel'a dennej osvetlenosti pracovnej plochy,
meranie spotreby tepla na vykurovanie;
- obnova zdkladnej Skoly vrdtane tepelnej ochrany budov:
1. vymena otvorovych konstrukeii,
2. zateplenie obvodového plasta skoly,
3. zateplenie stropu posledného podlazia,
4. vymena rozvodov a zariadeni ustredného kurenia, zonova regulacia
5. vymena socialneho zariadenia,
6. obnova elektroinstalacie,
7. obnova povrchovych tprav.

Vykonali sa merania $kodlivin vntitorného vzduchu v uéebniach
budovy skoly. Merala sa koncentracia radonu, formaldehydu, oxidov
dusika a prachu vo vnitornom prostredi ucebni Skoly. Vysledky
sledovanych toxikantov vniitorného prostredia nevykazuju nadlimitné
koncentracie vyskytu jednotlivych skodlivin.

Zistené priemerné
Skodlivina koncentracie Kritérium
Contagion Measured average Criterion
concentration

Radén/Radon 28 100 Bg/m®
Formaldehyd 0,010 0,035 mg/m*
Oxidy dusika 3
Dioxi};ly of nitrogen 0012 0.1 mg/m
Prach/ Dust 0,045 0,150 mg/m*

Meranie aposudenie Cinitela dennej osvetlenosti preukazalo
dostatok denn¢ho svetla v dosledku priaznivého pomeru velkosti okien
a hlbky ucebni v dvojtraktovej budove Skoly.

Opening structures are wooden, opened and with double glazing
The entrance school door are made from wood with single glazing and
more sashes. Unsuitable detail construction design affected condition of
original windows. The window sashes are demaged an untight that
cause excess air infiltration. External part of window sashes are missed
at the part of the school hall.

Pohl’ad na vstupné dvere na severovychodnej fasade
View of the entrance door at the northeast facade

Stairs are prefabricated with terazzo surface . Visual failures do
not appear at the stair constructions.

Interior separate walls are masoned from metric bricks in a 125
mm thickness. Wooden panels covered by PVC make floor at
classrooms and teacher rooms. The floor is defective partly. Terazzo
paving appears at halls, the entrance and halls on the first floor.

Subjects of the pilot project
- monitoring:
- monitoring of deleterious substances influenced health negatively,
- measurements of daily illumination factor at layout,
- measurements of heat consumption for heating,
- the elementary school upgrading including thermal building
protection
1. exchange of opening structures,
2. additional thermal insulation of the peripheral wall,
3. additional thermal insulation of last floor ceilling,
4. exchange heat wiring and facilietes of heating
5. exchange of sanitary facilities,
6. upgrading of electrical installation,
7. upgrading of facade surfaces.

Measurements of deleterious substance in interior air were carried
out at the classrooms. Measurements were aimed to the concentration of
radon, formaldehyd, nitrogen dioxidy and dust in interior air at
classrooms. Results of the measured toxicants show underlimited
concentration of the each deleterious substances.

Measurement and evaluation of daily illumination factor prove
enough daylighting in consequence of favourable ratio of the window
area to classrooms depth in two-tract school building.

Calculation of the heat use for space heating was performed
following STN 73 0549/Z1. The heat use for space heating of the school
proved 54,32 KWh/(m3rok) that is higher value than the normative
value. Thermal losses are caused by overal building structures.
Peripheral walls in 34%, the roof in 24 %, the floor on the ground in 24
% and opening structures in 18% prove the highest rate of cooling area
of the school.
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Vypodet potreby tepla na vykurovanie sa vykonal v ¢ase navrhu
obnovy podla STN 73 0549/Z1. Potreba tepla pre budovu Skoly
predstavovala 54,32 kWh/(mProk), ¢o je vyssie ako normativna
hodnota. Obalovymi stavebnymi konstrukciami dochadza ku tepelnym
stratam. Najvyssi podiel ochladzovanych ploch na budove skoly maju
obvodovy plast’ 34%, strecha 24%, podlaha na teréne 24% a otvorové
konstrukcie 18%. Z vypoctov vyplyva, Ze priemerny sucinitel’ prechodu
tepla kongtrukcii budovy koly U, = 1,277 WI(M’.K). Z dévodu
nesplnenia energetického kritéria a tepelnoizolaénych vlastnosti bolo
navrhnuté zateplenie obvodového plasta, stropu posledného podlazia
pod nevykurovanym streSnym priestorom avymena otvorovych
konstrukeii.

Pohl’ad na krovovu konstrukeiu v Sikmej streche Skoly
Vief of the slope roof structure timber

Novy stav objektu

Sucasne s realizaciou pilotného projektu sa zrekonstruovala
kotoliia so zmenou tuhého paliva na palivo vyrabané zo spracovaného
drevného odpadu - peletky. Vymenili sa rozvody ustredného kirenia
ainstalovala sa zoénova reguldcia. Sucastou bola aj vymena
vykurovacich telies, na ktorych sa osadili termostatické hlavice pre
miestnu reguldciu.

Povodné otvorové konStrukcie sa vymenili za plastové
Sizolatnym dvojsklom s vetracimi Strbinami. Nové otvorové
konstrukcie su s tepelnotechnickymi vlastnostami so sucinitelom
prechodu tepla ramu Us = 2,2 W/(m2K) aso zasklenim U, = 11
WI(m? K).

Zateplenie obvodového plasta sa zhotovilo kontaktnym
zateplovacim systtmom BAUMIT EPS-F. Tepelnoizola¢nii vrstvu
tvoria fasadne izola¢né dosky z penového polystyrénu hrubky 80 mm.
Na osteniach a nadpraziach sa pouzila tepelna izolacia hrabky 20 mm.
V oblasti sokla sa pouZil extrudovany polystyrén STYRODUR hrubky
100 mm. Povrchovu tpravu v podlaziach tvori omietka GRANOLAN
a Vv oblasti sokla MARMOLIT.

Strop najvyssieho podlazia tvori konstrukciu medzi vykurovanym
anevykurovanym priestorom. Pre obmedzenie tepelnych strat sa
zrealizovalo zateplenie doskami z penového polystyrénu s hrubkou 2 x
90 mm, ktoré sa ulozili na pévodny strop po odstraneni pévodnych
stropnych vrstiev. Na vrstvu tepelnej izolacie sa ulozila ocelova
sietovina s betonovou vrstvou s hriibkou 50 mm.

Skorodované stre$né Zl'aby a zvody, ktoré sposobovali zatekanie
na povrchu fasady sa vymenili. Zrealizovala sa povrchova tprava
plechovej krytiny naterom.

Pocas obnovy zakladnej Skoly boli vykonané dve merania kvality
vnutorného vzduchu snaslednym meranim spotreby tepla na
vykurovanie podl'a STN 73 0550.

Mean transmission heat loss coefficient of school building U,,, = 1,277
W/(m2K) came out from the calculation. Additional thermal protection
of the peripheral walls, the last floor ceiling under unheated roof space
and the exchange of the opening structures were designed because of
failed thermotechnical characteristics and the energy criterion.

New condition of the school object

A boiler reconstruction within the exchange of coal to wooden lap
— pelets was realized in the same time as realization of the pilot project.
Heat distribution pipes were changed as well as the zone regulation has
been instalated.

- .‘ !%’\
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Technologické zariadenie kotolne po rekonstrukcii
Technological mechanism after the boiler reconstruction

The exchanging of heating elements was applied as well as
thermostatic valves were imbedded for the place regulation of the
temterature.

Original opening structures were changed to windows compouned
of plastic sashes, insulation double-glazing and the ventilation gap. The
new opened structures have thermotechnical characteristic of frame with
Uy = 2,2 W/(m?K) and thermotechnical characteristic of glazing
Uy = 1,1 WIm?K).

The thermal protection of the peripheral walls has been applied by
BAUMIT EPS-F contact system. The thermal insulation composes of
foamy polystyrene facade plates in an 80 mm thickness. The thermal
insulation of a 20 mm thickness was used at jamb and cap places.

An extrude polystyrene STYRODUR was applied at the socel places in
a 100 mm thickness. External rendering GRANOLAN has been used on
the floor facade and MARMOLIT has been applied on the socel places.

The last floor ceiling is the construction between heated and
unheated places. Additional thermal insulation of the foam polystyrene
boards in a 2 x 90 mm thickness has been realized to decrease thermal
losses. Thermal insulation boards were laied down to the ceiling that
was cleaned from the original ceiling layers. The steel grid with a
concrete layer in a 50 thickness was put on the thermal insulation layer.

Rasted roof gadroons and drop pipes caused leakage on the
facade surgaces were exchanged. Painting of the surface roof coat was
made.

Two measurements of the internal air quality and measurements
of heat consumption for space heating following STN 73 0550 were
performed during the school upgrading.

Reduction of the heat consumption for space heating was
confirmed by measurements. The heat consumption for space heating
was decreased by the improvement of thermotechnical characteristics in
the transparent and nontransparent structures, the exchange of
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Merania potvrdzuju znizenie spotreby tepla na vykurovanie
vplyvom zlepSenia tepelnotechnickej kvality plnych aj priesvitnych
obalovych konstrukeii, vymeny povodnych otvorovych konstrukeii, ale
aj vplyvom vyuZivania teplotnej regulacie pocas exploatacie budovy.
Vysledky merani dokumentované na obrazku poukazujii na postupné
znizovanie spotreby tepla na vykurovanie pri postupoch obnovy budovy
Skoly. Po celkovej obnove budovy skoly a pri vyuzivani teplotného
utlmu v no¢nych hodinach apocas vikendov sa dosiahla uspora
spotreby tepla na vykurovanie 52,4 % voci spotrebe po vymene kotla.
Z merani uskutoénenych vdecembri 2001 vyplynul rozdiel medzi
teplotou vnitorného vzduchu pocas pracovnych dni adni volna
v triedach akabinetoch 2,4 °C ana chodbe a schodisku bol teplotny
rozdiel 1,1 °C.
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Uspora tepla vplyvom zmeny tepelnotechnickych vlastnosti stavebnych
konstrukcii a regulacie v zasobovani teplom

Heat savings relate to thermo-technical characteristic changes of building
structures and heat supply requlation

Naklady na realizdciu pilotného projektu

Prace na pilomom projekte sa financovali z finan¢nych
prostriedkov Krajského tradu Zilina resp. Okresného tiradu Cadca. Do
konca roka 2002 neboli poskytnuté financie na vsetky uUpravy
navrhované v projektovej dokumentacii. Zo $tatneho rozpoctu doteraz
sa vykonali prace v hodnote 5 449 099,0 Sk bez DPH. Pri obstavanom
objeme budovy skoly 7 399,52 m® naklady na 1m> obstavanej plochy
predstavovali 736,40 Sk.

windows as well as by the using temperature regulation during the
building exploatation. The results documented at the graph show
the heat consumption reduction afterwards the progressive
upgrading of the building. The heat consumption savings
afterwards the total building upgrading within using the nights and
weekends heat reduction were achieved at 52,4 % towards to the
heat consumption after the boiler reconstruction. Temperature
differences of interior air among measured places resulted from
measurements carried out in the December 2001. The temperature
difference measured at the classrooms and the teacher rooms
between work days and weekends reached a value 2,4 °C. The
temperature difference measured at halls and stairs reached 1,1 °C.
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Pohl'ad na juhozapadni fasadu budovy $koly po zatepleni obvodového
plasta a vymeny otvorovych konstrukcii

View of the southwestern facade of the school building after applying
additional thermal insulation at peripheral walls and the exchanging
windows

Costs to the pilot project realization

The pilot project realization was supported from financial means
of Regional distric - Zilina or City council - Cadca. The whole
upgrading project at the designed project documentation was not carried
out because of the financial means. The realise work is worth
at 5449 099,0 Sk without tax. The build-up volume of the building is
7 399,52 m®. Costs for an 1 m® of build-up volume perform 736,4 Sk
without tax.

Rozsah pric na budove skoly Predpold:tzgll(l)e naklady Skutocvn(g Ir(l)aklady
Survey of works made at the school buildings Assumed costes in (Sk) Real costs in (SK)
Vymena otvorovych konstrukeii 2094 005 2150 862
Exchange of the opening structures
Zateplenie obvodového plasta
Additional thermal insulation of the peripheral walls 1416585 1479450
Zateplenie stropu najvysSieho podlazia
Additional thermal insulation of the last floor ceilling 1165745 1759746
Vymena stre$nych Zl’abov a zvodov 59 041 59 041
Exchange of roof gadroons and droping pipes
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