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1. Introduction and aims

This deliverable is a kind of pimevestment report, which contains all information cata about buildings

that allow for a description of the condition of the buildings and the pilot action.

Conducting research and analysis of selected buildings as pilot actions is necessary to ensure the
identification of energyrelated problem areas. Data collected from builgilownersgiven in the chapters

below determine the currentstate of the facilities. lalso provide the information needed to specify the
energy profile of the buildingsnladdition, it defines the measures and actions that wertaken to
implement the pibt action.

The aim of the document ispresentation of planpreparatory activities tanvestment for the PAThs
document describeactivitiesas part of the tasks undertaken for each pilot action.

PILOT ACTIONPA2. PA2 in a school complex in Judenbungdfeld
(AT)- Comprehensive School incl. polytechnical school

2. Description of the PA building(s)

The description of the buildingprovides basic building and admistrative information. Itallows to
determine the location and the prevailing geographical conditions, the surroundings of the building. In
addtion, construction data isn example for similar construction solutions.

Type of buitling: Educational

Owner / investor. Municipality of Judenburg

Year of construction19651966

Year of usdif different from year of construction}:

Gross building aregm?: 6 057

Building volumelm?]: 18213

Building envelope total surface aregfmn?): 6 764

Shape factor (A/V ratiojm™]: 0,33

The shape factor A/V is the ratio tiie total surface area ofll external walls (including windows and
doors), roofs, flooron the ground or ceilings ovéhe unheated basementceilings above the crossings,
separating the heated part of theuilding from outside aito the volume of the heated gt of the building,
increased by the volume of heated rooms in the utility attic or in the basement and reduced by the volume
of separate staircases, elevator shafts, open recesses, laygiagalleries

It is best if the buildingshape factor is as lows possible. This means that the building should be as
compact as possible, similar in shape to a sphere or cube, that iss sblitacterized by the lowest YA/
ratio. Considering energy consyation, a building with a high A ratio "consumes" more energy

Typology (humber of floors)3

Number of building users500

Location Lindfeldgasse-91, A8750 Judenburg

g -
Availabletechnical documentation: Yes No

Energy audit Year| 2010
Technical drawings Year| 1966
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Building project for thermemodernization of the building Yearl

General, technical review of the building

Neue Mittalschuls
Judenburg
L _Kut Renne!

Figurel: Fhotosof building available forthe P 6 adzy A OA LI f AG& 27F Wdz
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Fgure2: Typology of building available for the P@&ource: Municipality of Judenburg).

3. Energy PA building(s) profile

Collecting energy datallowsto determine the energyrofile of the building. lprovidesinformation on the
insulation of external partitions and the comidh of energy systems (heatinggoling, ventilation,
electricity, hot watempreparatior) in buildings.

3.1. Externalpartitions

The technical and construction status of the building envelope influences significantly the heat loss to the
environment. The used construction and thermal insulation material is important. In order to improve
standards, a norm, regulation istablished for each partition in each country. For existing buildings in the
case of low insulation, it is recommended to carry out thesmadernization.

3.1.1. External walls

Walls total surface aregm?): 2091,8
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Envelope materialdifferent layers)

Thermal Heat transfer Defined heat transfer coefficient
No. | Material | Thickness| conductivity coefficientfor for external wall (according to the
[m] [W/mK] external wall norm, national regulations)
[W/m K] [W/m 2K}
1 Brick 0,38 1,2 none
3.1.2. Roof
Type of roof:
[] Flat roof X] Pent roof [ ] Gable roof [ ] Hip roof

] Multi-hip roof

[ ] Tented roof

[] Mansard roof

Roof slopew cl@ in direction: S
Roof total surface arem?): 1 686,40

Envelope materialdifferent layers):
Thermal Heattransfer Defined heat transfer coefficient
No. | Material | Thickness| conductivity | coefficientfor roof | for roof (according to the norm,
[m] [W/mK] [W/m K] national regulations) [W/ntK]

1 tin 0,005 0,55 none

2 wood 0,05

3 Glass 0,10

wool
4 | concrete 0,20

3.1.3.

Floor total surface aregm?:

Ground floor(basement)

1686,40

LIf there are more U coefficients than one in your country, exchange all of them with the division, what they mean

(e.g. recommended, required

etc.)
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Envelope materialdifferent layers):

Total surface aredm?): 1 686,40
Envelope materialdifferent layers):

Thermal Heat transfer Defined heat transfer coefficient
No. | Material | Thickness| conductivity coefficientfor for floor (according to the norm,
[m] [W/mK] floor [W/m K] national regulations) [W/n?K]
1 screed 0,08 1,35
2 | styrofoam 0,02
3 concrete 0,20
3.14. Basement ceiling (if the building has a basement)

Thermal Heat transfer Defined heat transfer coefficient
No. | Material | Thickness| conductivity coefficientfor for floor (according to the norm,
[m] [W/mK] floor [W/m2K] national regulations) [W/ntK]
1 | Concrete 0,2 1,5
2 Screed 0,06
3 wood 0,025
Basement

Is the basement heated ? [X] Yes

[ ]No

Basement valls total surface aregm?: 621,25
Envelope material(different layers)

Thermal Heat transfer Defined heat transfer coefficient
No. | Material | Thickness| conductivity coefficientfor for external wall (according to the
[m] [W/mK] external walll norm, nationalregulations)
[W/m2K] [W/m K]
1 | Concrete 0,39 1,2
3.1.5.  Windows
Type

[ ] single window, single glazed
X] combinedwindow, double glazed
] combinedwindow, three panes

[] singleframewindow, double lowemission glass, argon chamber

[ ] singleframewindow, three glass panesyo (external) glasses are made of ordinary glasd,tae inner
glass of lowemissionglassthe chambers between the glasses are filled with argon

[ ] singleframe window, three glasspanes, all glasses are made ddw-emission glassthe chambers
between the glasses are filled with argon

|:|2 GKSNI 0KI T KOIXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX >
Shading (sun protection):

[ ] curtains

X roller shutters

[ ] wooden shuttes

[ ]internal blinds
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[ ] awnings
[J20KSNJ 66KIFG KO XXXXXXXXXXXXXXXXXXXXXXXXXXXX XXX

Material (PVC, woogdaluminum, wooealuminum): wood-aluminium

Number of windows 260

Windows total surface aregm?: 592

Diffusers in windowqYES or NONO

Heat transfer coefficienfw/m?K]: 1,3

Defined heat transfer coefficien(according to the norm, national regulations) [WA:

Thermomodernization(if carried out)

Year:2008

Type of windowscombinedwindow, double glazed

Material: wood-aluminium

Number of windows (if all windows are not replaced on the new ones):
Windows total surface area [fjn 592

Diffusers in windows (YES or NOD

Heat transfer coefficient [W/riK]: 1,3

3.1.6. Doors

Material (wood, duminum, PVC etc.): glaatuminium

Number of doors 3

Doors total surface arefm?): 36

Heat transfer coefficienfw/m2K]: 1,2

Defined heat transfer coefficienfaccording to the norm, national regulations) [WA):

3.2. Systems energy data

High efficiency of energy systems and the type of energy source determines its consumption. Also
important is the issue of installed control and control systems that helprersptimal thermal conditions.
Energy parameters characterizing the building:

Total ron renewableprimary energy demandGJ/year or kWh/yearjno data

Final energy demanfzJ/yearor kWh/yeal: 762389 kWh/yeanData based on the energgrtificate)

District heating and electricity only from renewable sources

Energy consumption (heatingizJ/yearor kWh/yeal: 688049kWhyear
Efficiency of the heating systelf§o]: 98
Energy consumption (hot water preparationysJ/yearor kWh/yeai: 31 842kWh/year
Efficiency of the hot water preparation systeif#o]: 90
Energy consumption (coolingizJ/yearor kWh/yeai: no cooling system
Type of energy sourcégas boiler, coal boiler, electricity, municipal heating network, biomass boiler,
cogeneration, RES etc.):
heating:municipal heating networkindustrial waste heat from biomass)
hot water: electricity
Regulation and control of systems in the building:
X thermostatic valves
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[ ] heat dividers

X] motion sensors(light, partly)

[ ] electricity meters

[ ] water meters

X]2 G KS NJ ooatélde tempénatifre sensek X X & &

Annual fuel consumptiorjkg or ¥ or kWh or GJK95 031 kWhdistrict heating(real consumption)
Electricity consumptiorfkWh/year]: 75699

Ordered power[MW]: 0,341

Lighting type(traditional incandescent lamps; halogen bulbs; fluorescent lamps; LED ldri@shalogen
bulbs

Power of light bulbgW]: no data

Number of lighting points no data

Ventilation type (according to the table 1)natural ventilation

Ventilation type Short description

Natural ventilation | based on natural processes occurring in the environment (using gravity)
Mechanical air exchange is due to the operation of an electric motor driven ventilator. U
(forced) ventilation| the mechanism gives us the ability to control the system
Mechanical operates on the principle of mechaniceéntilation extended by a recuperatq
ventilation  with | responsible for the recovery of heat from exhaust air from the building
heat recovery
Hybrid ventilation | combination of natural and mechanical ventilation. This system works altern
depending on atmospheric conditions, usindgural forces due to the difference i
temperature and external air movement (wind) and the mechanics of the fg
the ventilation duct improving the ventilation conditions in case of need

Mixing (blasting) based on mixing theontaminated air in the building with clean air and expellin

ventilation out. Fresh air flows through the air diffuser system
Displacement based on the separation of the two zones (the lower zone to about 1.1 m (s
ventilation position) or the 1.8 m (standin position) and the upper part) in which th

different characteristics of the air will be felt
Table 1Description of type ventilation

Building energy profile

The energy consumption in construction is distinguished by three types of en@myary energy (E),

final energy (EK) and utilignergy (EU). Primary energy refers to the energy contained in sources, including
fuels and carriers, necessary to cover the final energy demand, taking into account the efficiency of the
entire chain of aguisition, conversion and transport to the end user. A concept that is important from the
point of view of a sustainable development strategy. The ratio ofremewable primary energy inputs to

the generation and delivery of an energy or energy carrieitdohnical systems is the difference between
primary energy and final energy. The final energy is heat and auxiliary energy, which must be delivered to
the boundary of the heating system (building) with a given efficiency in order to cover the energpadlema
for heating and ventilation of rooms. A concept that is important from the point of view of the building's
user who incurs costs related to the operation of the building. The efficiency of the system is ascamver

of final energy into utilityenergy.The utilityenergy concerns energy for heating and ventilation as well as
for preparing domestic hot water, regardless of the type and efficiency of the heating device. A concept
that is important from the designer's point of view, characterizing thermsuliation and building tightness.

The concepts are presented below.
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EU 143-

EK ¥3%%-

EP

lyydzZ f RSYFYR F2NJy2y NBYySégloftS LINAYIFNE SySNBHe@
District heating and electricity only from renewable sources
Non Non Non renewable| Non renewable | Non renewable Sum
renewable renewable primary energy | primary energy | primary energy| (1+2+3+4+5
primary energy| primary energy| demand for demand for demand for
demand for demand for ventilation preparation of electricity
heating cooling hot water
1 2 3 4 5 6
3,2 0 0 0 0 3,2
LyydzZf FAYlLIE SySNH& RSYFYR 9Y w{2KkYukeé&SI| NB
Final energy | Final energy | Final energy Final energy Final energy Sum
demand for | demand for demand for demand for demand for (1+2+3+4+5)
heating cooling ventilation preparation of hot electricity
water
1 2 3 4 5 6
106,1 0 0 5,7 10,9 1227
Annual utilityenergy demand 8w 1 2 Kk Yu k & ST NB
Utility energy | Utility energy | Utility energy Utility energy Utility energy Sum
demand for demand for demand for demand for demand for (1+2+3+2
heating cooling ventilation preparation of hot electricity
water
1 2 3 4 5 6
4,4 0 0 0 4,4

Energy class of the buildingccording to the table 2P averagenergyintensive building
The EU indicator is a building quality indicator. In general, the smaller the EU, the less energy we lose

through the outer baffles of the building. It refers to the energy which is consumed and goes from the
building's heatingsystem to the individual rooms, and the heat loss (through penetration and ventilation)

to the environment.TheEU indicatorvaluein the table belowincludesonly heating/cooling

Energy clasg Energy assessment EU indicator [kWh/n?/year]
A++ zero-energy building Xomn
A+ passive building up to 15
A low-energy building from 15 to 45
B energysaving building from 45 to 80
C average energy efficient buildin from 80 to 100
D average energyntensive building from 100 to 150
E energyconsuming building from 150 to 250
F high-energy consuming building over 250

Table 2Building energy clagsourceAssociation for Sustainable Development

Electricity price [in your own currency: CZK or EUR or HRK or HUF or PLN]

D.T3.3.1 dPilot actions preparation - Page9
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Alkin-price: 0,109 EUR/KWh

Energy (heating) price [in your own currency: CZK or EUR or HRK or HUF or PLN]
Alkin-price: 0,12 EUR/KWh

Summaryand evaluationof the energy building status

The building is after thersxmodernization in 200&volving the replacement of windoyoinery.

The buildng's energy system includése heating system, the hot water preparation system and pbever
system.The efficiency of the heating system and the preparation of domestic hot vigtegry highThe
building uses annually 795 588Vh,86% of which is for heatindespite installed thermostatic valveghe
energy class classifies it asaerage energyntensive building

The building is not equipped with cooling systems and ventilagaione through windows and ventilation
ducts.

m Energy consumption for
heating

m Energy consumption for
hot water preparation

Electricity consumption

Figure 3Energy consumption balance of the buildfogthe PAZ; Comprehensive School

PILOT ACTIONPAZ2. PA2 in achool complex in Judenburgindfeld (AT) Primary
school Lindfeld

2. Description of the PA building(s)

The description of the buildingprovides basic building and admistrative information. Itallows to
determine the location and the prevailing geographical conditions, the surroundings of the building. In
addtion, construction data isn example for similar construction solutions.

Year of construction1962

Year of us€if different from year of costruction):-

Gross building aregm?: 1 762,8

Building volume[m?]: 6 522,4

Building envelope total surface arefan?]: 2 730,59

Shape factor (A/V ratiojm™]: 0,42

The shape factor A/V is the ratio tife total surface area ofll external walls (including windows and

doors), roofs, flooron the ground or ceilings ovehe unheated basementceilings above the crossings,
D.T3.3.1 dPilot actions preparation - Pagel10
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separating the heated part of theuidlding from outside aito the volume of the heated gt of the building,
increased by the volume of heated rooms in the utility attic or in the basement and reduced by the volume
of separate staircases, elevator shafts, open recesses, layyiagalleries

It is best if the buildingshape factor is as lowas possible. This means that the building should be as
compact as possible, similar in shape to a sphere or cube, that iss sblitacterized by the lowest YA/

ratio. Considering energy consuation, a building with a high A/ ratio "consumes" more energy

Typology (humber of floors)2

Number of building users100

Location Lindfeldgasse 7,-8750 Judenburg

® -
Available technical documentation: ves No

Energy audit Yearl 2010
Technical drawings Yearl 1962

Building project for thermemodernization of the building Yearl

General, technical review of the building

Figure4: Photos of building available forthePA 6 adzy A OA LI t AGe& 2F Wd
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FigureS: Typology of building available for the P&ource: Municipality of Judenburg). ‘

3. Energy PA building(s) profile

Collecting energy datallowsto determine the energyrofile of the building. lprovidesinformation on the
insulation of external partitions and the comidh of energy systems (heatinggoling, ventilation,
electricity, hot watemreparatior) in buildings.

3.1. External partitions

The technical and construction status of the building envelimfleences significantly the heat loss to the
environment. The used construction and thermal insulation material is important. In order to improve
standards, a norm, regulation is established for each partition in each country. For existing buildiregs in th
case of low insulation, it is recommended to carry out thermadernization.

3.1.1. External walls

Walls total surface aregm?): 609,72
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Envelope materialdifferent layers)

Thermal Heat transfer Defined heat transfer coefficient
No. | Material | Thickness| conductivity coefficientfor for external wall (according to the
[m] [W/mK] external wall norm, national regulations)
[W/m K] [W/m 2KP
1 Brick 0,38 1,2 none
3.1.2. Roof
Type of roof:
[] Flat roof X] Pent roof [ ] Gable roof [ ] Hip roof

(] Multi-hip roof

[ ] Tented roof

[] Halfhipped roof

[ ] Mansard roof

Pent roof 1:

Roof slopew cl8 in direction: E

Pent roof 2:

Roof slopew cl8 in direction: W

Roof total surface aredm?): 881,41
Envelope materialdifferent layers):

Thermal Heat transfer Defined heat transfercoefficient
No. | Material | Thickness| conductivity | coefficientfor roof | for roof (according to the norm,
[m] [W/mK] [W/m 2K] national regulations) [W/ntK]
1 tin 0,005 0,55 none
2 wood 0,05
3 Glass 0,10
wool
4 | concrete 0,20

2 If there are more U coefficients than one in your country, exchange all of them with the division, velyaimean
(e.g. recommended, required etc.)
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3.1.3.

Ground floor

Floor total surface aregm?]: 881,41
Envelope materialdifferent layers):

Total surface aregm?]: 0
Envelope materialdifferent layers):

Thermal Heat transfer Defined heat transfer coefficient
No. | Material | Thickness| conductivity coefficientfor for floor (according to the norm,
[m] [W/mK] floor [W/m K] national regulations) [W/n?K]
1 screed 0,08 1,35
2 | styrofoam 0,02
3 concrete 0,20
3.1.4. Basement ceiling (if the building has a basement)

Thermal Heat transfer Defined heat transfer coefficient
No. | Material | Thickness| conductivity coefficientfor for floor (according to the norm,
[m] [W/mK] floor [W/m K] national regulations) [W/ntK]
1
Basement
Is the basement heated ? [ ]Yes [ |No

Basement valls total surface aregm?): 0
Envelope material(different layers)

Thermal Heat transfer Defined heat transfer coefficient
No. | Material | Thickness| conductivity coefficientfor for external wall (according to the
[m] [W/mK] external wall norm, national regulations)
[W/m2K] [W/m 2K]
1
3.1.5.  Windows
Type

[] single window, single glazed

X] combinedwindow, double glazed

[] combinedwindow, three panes

[ ] singleframewindow, double lowemission glass, argon chamber

[ ] singleframewindow, three glass panesyo (external) glasses are made of ordinary glass, and the inner

glass of lowemissionglassthe chambers between the glasses are filled with argon

[ ] singleframe window, three glasspanes, all glasses are made ¢dw-emission glassthe chambers

between the glasses are filled with argon

[J2GKSNI 0 KFEG KOXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX)

Shading (sun protection):
[ ] curtains

X roller shuttes

[ ] wooden shuttes

D.T3.3.1 dPilot actions preparation - Pagel4
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[ ]internal blinds

[ ] awnings
[J20KSNJ 66KIFG KO XXXXXXXXXXXXXXXXXXXXXXXXXXDX XXX >

Material (PVC, woogdaluminum, wooealuminum): wood-aluminium

Number of windows 85

Windows total surface aregm?: 358,78

Diffusers in windowqYES or NONO

Heat transfer coefficienfw/m?K]: 1,3

Defined heat transfer coefficien(according to the norm, national regulations) WA -

Thermomodernization(if carried out)

Year:2008

Type of windowscombinedwindow, double glazed

Material: wood-aluminium

Number of windows (if all windows are not replaced on the new ones):
Windows total surface area [fh 358,78

Diffusers in windows (YES or NOD

Heat transfer coefficient [W/riK]: 1,3

3.1.6. Doors

Material (wood, aluminum, PVC etc.): gladaminium

Number of doors 2

Doors total surface arefm?: 10

Heat transfercoefficient[W/m3K]: 1,3

Defined heat transfer coefficienfaccording to the norm, national regulations) [Wij:

Thermomodernization(if carried out)

Year:2008

Material: glassaluminium

Number of doors (if all doors are not replaced on the new ors):
Doors total surface area fijn 10

Heat transfer coefficient [W/fK]: 1,3

3.2. Systems energy data
High efficiency of energy systems and the type of energy source determines its consumption. Also
important is the issue of installed control and contsgbtems that help ensure optimal thern@inditions.
Energy parameters characterizing the building:

Total non renewableprimary energy demandGJ/year or kWh/yearjno data
Final energy demand [GJ/year or kWh/year]: 305 kWh/year

Districtheating and electricity only from renewable sources

Energy consumption (heating¥zJ/yearor kWh/yeai: 287 651 kWh/year
Efficiency of the heating systelj§s]: 98
Energy consumption (hot water preparationfizJ/yearor kWh/yeai: 8 298 kWh/year
D.T3.3.1 dPilot actions preparation - Pagel5
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Efficiency of the hot water preparation systeff#o]: 90
Energy consumption (coolingizJ/yearor kWh/yeat: no cooling system
Type of energy sourcégas boiler, coal boiler, electricity, municipal heating network, biomass boiler,
cogeneratio, RES etc.):
heating:municipal heating networkindustrial waste heat from biomass)
hot water: electricity
Regulation and control of systems in the building:
X thermostatic vates
[ ] heat dividers
<] motion sensors(light)
[] electricity meters
[ ] water meters
DXothero 6 KI K XKEKXP2dzi aARS GSYLISNI GdzZNBE aSy a2 NBEXXXXXXXX
Annual fuel consumptiorjkg or n# or kWh or GJ|132 579 kWh district heating
Electricity consumptiorfkWh/year]: 20 681
Ordered power[MW]: 0,132
Lighting type(traditional incandescent lamps; halogen bulbs; fluorescent lamps; LED ldriis)halogen
bulbs
Power of light bulbdW]: no data
Number of lighting points no data
Ventilation type (according to the table 1)natural ventilation

Building energy prdfe

The energy consumption in construction is distinguished by three types of en@myary energy (E),

final energy (EK) and utilignergy (EU). Primary energy refers to the energy contained in sources, including
fuels and carriers, necessary to cotbe final energy demand, taking into account the efficiency of the
entire chain of acquisition, conversion and transport to the end user. A concept that is important from the
point of view of a sustainable development strategy. The ratio ofmemewableprimary energy inputs to

the generation and delivery of an energy or energy carrier for technical systems is the difference between
primary energy and final energy. The final energy is heat and auxiliary energy, which must be delivered to
the boundary ofthe heating system (building) with a given efficiency in order to cover the energy demand
for heating and ventilation of rooms. A concept that is important from the point of view of the building's
user who incurs costs related to the operation of the binidd The efficiency of the system is a corsi@n

of final energy into utilityenergy.The utilityenergy concerns energy for heating and ventilation as well as
for preparing domestic hot water, regardless of the type and efficiency of the heating device. A concept
that is important from the designer's point of view, characterizing thermal insulatohbailding tightness.

The concepts are presented below.

EU %4- EKY%- EP
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Yy dzh

RSYFYR F2NJy2y NByYySélofS

106, 1District heating and electricity only from renewable sources

LINR Yl NB SySNBHe@

Non Non Non renewable| Non renewable | Non renewable Sum
renewable renewable primary energy | primary energy | primary energy| (1+2+3+4+5
primary energy| primary energy| demand for demand for demand for
demand for demand for ventilation preparation of electricity
heating cooling hot water
1 2 3 4 5 6
5,0 0 0 0 0 5,0
LyydzZf FAYlLIE SySNH&@ RSYFYR 9Y w{2KkYuke&SI| NB
Final energy | Final energy | Final energy Final energy Final energy Sum
demand for | demand for demand for demand for demand for (1+2+3+4+5)
heating cooling ventilation preparation of hot electricity
water
1 2 3 4 5 6
165,6 0 0 11 10,9 177,2
Annual utilityenergy demandBw{ 2 Kk Yuk & S| NB
Utility energy | Utility energy | Utility energy Utility energy Utility energy Sum
demand for demand for demand for demand for demand for (1+2+3+4
heating cooling ventilation preparation of hot electricity
water
1 2 3 4 5 6
2,4 0 2,4

Energy class of the buildingccording to the table 2P averagenergyintensive building
The EU indicator is a building quality indicator. In general, the smaller the EU, the less energy we lose

through the outer baffles of the building. It refers to the energy which is consumed and goes from the
building's heatingsystem to the individual rooms, and the heat loss (through penetration and ventilation)

to the environment.TheEU indicatovaluein the table belowincludesonly heating/cooling

Electricity price [in your own currency: CZK or EUR or HRK or HUF or PLN]

Alkin-price: 0,109 EUR/KWh

Energy (heating) price [in your own currency: CZK or EUR or HRK or HUF or PLN

Alkin-price 0,12 EUR/KWh

Summaryand evaluationof the energy building status

The building is after theromodernization in 200&volving the replacement of window and door joinery.

The buildng's energy system includése heating system, the hot water preparation system and oeer
system.The efficiency of the heating system and the preparation of domestic hot vistesry ligh. The
building uses annually 316 630 kWh, 91% of which is for hedéspite installed thermostatic valveghe
energy class classifies it asarerage energyntensive building

The building is not equipped with cooling systems aedtilationis done through windows and ventilation

ducts.
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Figure 6 Energy consumption balance of the buildfogthe PAZ; Primary School

PILOT ACTIONPA2. PA2 in a school complex in Judenbungdfeld (AT) Sports
hall Lindfeld (Lindfeldhalle)

2. Description of the PA building(s)

The description of the buildingprovides basic building and admistrative information. Itallows to
determine the location and the prevailing geographical conditions, the surroundings of the building. In
addtion, construction data isn example for similar construction solutions.

Year of construction1970

Year of usdif different from year of construction):

Gross building aregm?: 2 700

Building volume[m?]: 16 830

Building envelope total surface arefan?]: 6 009

Shape factor (A/V ratiojm™]: 0,36

The shape factor A/V is the ratio tiie total surface area ofll external walls (including windows and
doors), roofs, flooron the ground or ceilings ovéhe unheated basementceilings above the crossings,
separating the heated part of theuiidingfrom outside aitto the volume of the heated part of the building,
increased by the volume of heated rooms in the utility attic or in the basement and reduced by the volume
of separate staircases, elevator shafts, open recesses, laygiagalleries

It is best if the buildingshape factor is as low as possible. This means that the building should be as
compact as possible, similar in shape to a sphere or cube, that iss sblédtacterized by the lowest YA/

ratio. Considering energy consuation, a buildng with a high AY ratio "consumes" more energy

Typology (humber of floors)l

Number of building users1000

Location Lindfeldgasse 5,-8750 Judenburg

® C
Available technical documentation: ves No

Energy audit Year‘ 2010
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Figure7: Photosof building available forthe RA® 66 adzy AOA LI f Ale 27
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3. Energy PA building(s) profile

Collecting energy datallowsto determine the energyrofile of the building. Iprovidesinformation on the
insulation of external partitions and the comidn of energy systems (heatingdoling, ventilation,
electricity, hot watempreparatior) in buildings.

3.1. External partitions

The technical and construction status of the building envelimfleences significantly the heat loss to the
environment. The used construction and thermal insulation material is important. In order to improve
standards, a norm, regulation is established for each partition in each country. For existing buildiregs in th
case of low insulation, it is recommended to carry out thermadernization.

3.1.1. External walls

Walls total surface aregm?): 474
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Envelope materialdifferent layers)

Thermal Heat transfer Defined heat transfer coefficient
No. | Material | Thickness| conductivity coefficientfor for external wall (according to
[m] [W/mK] external wall the norm, national regulations)
[W/m K] [W/m 2K
1 | Concrete 0,57 1,2 none
2 | Insulation 0,05
3.1.2. Roof
Type of roof:
X] Flat roof [] Pent roof [ ] Gable roof (] Hip roof

| P

(] Multi-hip roof [ ] Tented roof [ Halthipped roof [ ] Mansard roof

Roof slopew t Bin direction: N/A
Roof total surface aredm?): 2 700
Envelope materialdifferent layers):

Thermal Heat transfer Defined heat transfer
No. Material Thickness| conductivity coefficientfor coefficientfor roof
[m] [W/mK] roof [W/m?K] (according to the norm,
national regulations)
[W/m K]
1 Tin-insulation 0,40 0,6 none
construction
(Thyssen

construction)

3 If there are more U coefficients than one in your country, exchange all of them with the division, what they mean

(e.g. recommended, required etc.)
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3.1.3. Ground floor
Floor total surface aregm?): 2 700
Envelope materialdifferent layers):
Thermal Heat transfer Defined heat transfer coefficient
No. | Material | Thickness| conductivity coefficientfor for floor (according to the norm,
[m] [W/mK] floor [W/m K] national regulations) [W/n?K]
1 screed 0,10 1,35
2 | styrofoam 0,03
3 concrete 0,20
4 wood 0,04
3.1.4. Basement ceiling (if thduilding has a basement)

Basement ceiling = building ceiling (room is 7 m high)

Total surface aregm?): 2 700
Envelope materialdifferent layers):
Thermal Heat transfer Defined heat transfer
No. Material Thickness| conductivity coefficientfor coefficientfor floor
[m] [W/mK] floor [W/m K] (according to the norm,
national regulations)
[W/m K]
1 Tininsulation 0,40 0,6
construction
(Thyssen
construction)
Basement
Is the basement heated ? [X]Yes [ ]No
Basement valls total surface aregm?]: 474
Building reaches 4 m into the ground.
Envelope material(different layers)
Thermal Heattransfer Defined heat transfer coefficient
No. | Material | Thickness| conductivity coefficientfor for external wall (according to
[m] [W/mK] external wall the norm, national regulations)
[W/m K] [W/m K]
1 Concrete 0,57 1,2
2 | Insulation 0,05
3.1.5. Windows

Type

[ ] single window, single glazed

X] combinedwindow, double glazed
D combinedwindow, three panes
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[ ] singleframewindow, double lowemission glass, argon chamber

[ ] singleframewindow, three glass panesyo (external)glasses are made of ordinary glass, and the inner

glass of lowemissionglassthe chambers between the glasses are filled with argon

[ ] singleframe window, three glasspanes, all glasses are made dbw-emission glassthe chambers

between the glasses are filled with argon

[J20KSNI 00 KFEG KOIXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXM

Shading (sun protection)no shading

[ ]curtains

[]roller shutters

[ ] wooden shuttes

[ ]internal blinds

[ ] awnings

[J2GKSNJ 66 KIF G KO XXXXXXXXXXXXXXXXXXXXXXXXXXPXX XX

Material (PVC, woogdaluminum, wooealuminum): aluminium

Number of windows fixed window

Windows total surface aredm?]: 134

Diffusersin windows (YES or NOjio

Heat transfer coefficienfw/m2K]: 2,7

Defined heat transfer coefficienfaccording to the norm, national regulations) [WA):

3.1.6. Doors

Material (wood, aluminum, PVC etc.): aluminium

Number of doors 2

Doors total surfacearea[m?]: 9

Heat transfer coefficienfw/m?K]: 2,7

Defined heat transfer coefficienfaccording to the norm, national regulations) [Wij:

3.2. Systems energy data

High efficiency of energy systems and the type of energy source determinemriimption. Also
important is the issue of installed control and control systems that helprensptimal thermal conditions.

Energy parameters characterizing the building:

Total ron renewableprimary energy demandkWh/yead: no data
Final energy demani@J/year or kWh/year]: 88926 kWh/year

District heating and electricity only from renewable sources

Energy consumption (heatingizJ/yearor kWh/yeai: 826 102 kWh/year

Efficiency of the heating systelj§s]: 98

Energy consumption (hot watepreparation) [GJ/yearor kWh/yeal: 22 162 kWh/year

Efficiency of the hot water preparation systeifo]: 90

Energy consumption (coolingizJ/yearor kWh/yeal: no cooling system

Type of energy sourcégas boiler, coal boiler, electricity, municipal heatingtwork, biomass boiler,
cogeneration, RES etc.):
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heating:municipal heating networkindustrial waste heat from biomass)
hot water: electricity
Regulation and control of systems in the building:
[X] thermostatic valves
[ ] heat dividers
<] motion sensors(light)
[] electricity meters
[ ] water meters
DX]2 G KS NI oXoXKdXIX 2kdpiX@d A RS G SYLISNY GdzNE aSya2 NEXXXXXXXXX
Annual fuel consumptionikg or n¥ or kWh or GJ256 355 kWh district heating
Electricity consumptiorfkWh/year]:64 752
Ordered power[MW]: 0,188
Lighting type(traditional incandescent lamps; halogen bulbs; fluorescent lamps; LED ldri@xs)halogen
bulbs
Power of light bulbgW]: mainly incandescent lamps 58 W, mostly two lamps in one casing
Number of lighting points no data
Ventilation type (according to thdable 1): mechanical (forced) ventilation

Building energy profile

The energy consumption in construction is distinguished by three types of en@myary energy (E),

final energy (EK) and utilignergy (EU). Primary energy refers to the energy contained in sources, including
fuels and carriers, necessary to cover the final energy demand, taking into account the efficiency of the
entire chain of acquisition, conversion and transport to the endr.useconcept that is important from the

point of view of a sustainable development strategy. The ratio ofremewable primary energy inputs to

the generation and delivery of an energy or energy carrier for technical systems is the difference between
primary energy and final energy. The final energy is heat and auxiliary energy, which must be delivered to
the boundary of the heating system (building) with a given efficiency in order to cover the energy demand
for heating and ventilation of rooms. A concdpat is important from the point of view of the building's

user who incurs costs related to the operation of the building. The efficiency of the system is ascamver

of final energy into utilityenergy.The utilityenergy concerns energy for heating avehtilation as well as

for preparing domestic hot water, regardless of the type and efficiency of the heating device. A concept
that is important from the designer's point of view, characterizing thermal insulation and building tightness.
The concepts arpresented below.

EU 1%3- EK¥#%- EP

lyydzZ f RSYFYR F2NJy2y NBySéglofS
District heating and electricity only from renewable sources

LINAR Yl NE SySNHe& 9t

Non Non Non renewable| Non renewable | Non renewable Sum
renewable renewable primary energy | primary energy | primary energy| (1+2+3+4+5
primary energy| primary energy| demand for demand for demand for
demand for demandfor ventilation preparation of electricity
heating cooling hot water
1 2 3 4 5 6
9,3 0 0 0 0 9,3
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Annual finalenergRSYF YR 9Y ]2 KkYukeé&SI NB

Final energy | Final energy | Final energy Final energy Final energy Sum
demand for | demand for demand for demand for demand for (1+2+3+4+5)
heating cooling ventilation preparation of hot electricity
water
1 2 3 4 5 6
311,2 0 0 16,4 0,6 328,2
Annual utilityenergy demand 8w 1 2 Kk Yy Kk & ST NB
Utility energy | Utility energy | Utility energy Utility energy Utility energy Sum
demand for demand for demand for demand for demand for (1+2+3+9
heating cooling ventilation preparation of hot electricity
water
1 2 3 4 5 6
5,4 0 0 0 54

Energy class of the buildingccording to the table 2E energyconsuming building

The EU indicator is a building quality indicator. In general, the smaller the EU, the less energy we lose
through the outer baffles of the building. It refers to the energy which is consumed and goes from the
building's heating system to the individual roonasid the heat loss (through penetration and ventilation)

to the environment.TheEU indicatovaluein the table belowincludesonly heating/cooling

Electricity price [in your own currency: CZK or EUR or HRK or HUF or PLN]
All-in-price: 0,209EUR/KWh

Energy (heating) price [in your own currency: CZK or EUR or HRK or HUF or PLN]
Alkin-price: 0,12 EUR/KWh

Summaryand evaluationof the energy building status

The buildng's energy system includéise heating system, the hot water preparation systemechanical
ventilation systemand the power system.The efficiency of the heating system and the preparation of
domestic hot wateris very high.The building uses annually 913 016 kWh, 91% of whidbrideating
despite installed thermostatic valveEhe energy class classifies it aseaergyconsumingouilding

The building is not equipped wittooling system

2%

7%
H Energy consumption for
heating

Electricity consumption

91% Energy consumption for

hot water preparation

Figure 9 Energy consumption balance of the buildfogthe PAZ; Sports hall
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