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Solar technologies
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SOLARSYSTEMWITH BOILER AND RADIANT HEATING
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SOLARSYSTEM WITH GROUND SOURCE HEAT PUMP AND
COOLING
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Heat pump

3/4 energle naturala gratulta (75%) 100% energie de incalzire

1/4 energle electrica (25%)



Co-funded by the
Erasmus+ Programme
of the European Union 7'_:-‘ Rl

MARUEEB,

TUIASI

Electrical energy input
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BRINE HEAT PUMP
Orizontal collectors

Tipuri de sol: valoarea energetica:
Uscat, nisipos 10 Wim?2
Umed, nisipos 15 - 20 Wim?
Uscat (argilos) 20 - 25 W/m>
Umed (argilos) 95 - 30 Wim?>

Umed

35 Wim?
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BRINE HEAT PUMP
Vertical collectors
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HEAT PUMPS
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POMPA DE CALDURA
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How does biomass heating work?

Biomass heating is generally wood fuel being
burnt to generate hot water or provide space
heating.

Stoves Boilers

Biomass heating- the basics
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How does biomass heating work?

CIRCUIT PARDOSEALA CALDA  CIRCUIT PARDOSEALA CALDA

REGLARE CU VANA 3 CAl REGLARE CU VANA 3 CAI
TERMOSTATICA CALIS CU ACTIONARE ELECTRICA CIRCUIT RADIATOARE CIRCUIT VENTILOCONVECTOARE
2 REGLARE CU VANA 3 CAI REGLARE CU VANA 3 CAI
= CU ACTIONARE ELECTRICA CU ACTIONARE ELECTRICA
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Photovoltaic (PV) Hierarchy

* Cell < Module < Panel < Array
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Inside a PV Cell
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Available Cell Technologies

* Single-crystal or Mono-crystalline Silicon
* Polycrystalline or Multi-crystalline Silicon

 Thin film

— Ex. Amorphous silicon or Cadmium Telluride
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Monocrystalline Silicon Modules

* Most efficient

commercially available ‘\‘\\\\
module \ “\\’;:i e
* Most expensive to 4 \\\\m‘ﬁﬂ

produce ‘

\
A\

* Circular (square-round)
cell creates wasted space
on module




Co-funded by the N
Erasmus+ Programme A ARUEES
-‘ al

of the European Union 77

TUIASI

Polycrystalline Silicon Modules

* Less expensive to make
than single crystalline
modules

* Cells slightly less efficient
than a single crystalline

* Square shape cells fit into
module efficiently using
the entire space
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Amorphous Thin Film

* Most inexpensive
technology to produce a

* Metal grid replaced with 5
transparent oxides

* (Can be deposited on flexible
substrates

* Less susceptible to shading
problems

* Better performancein low
light conditions that with
crystalline modules
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Selecting the Correct Module

TP

* Practical Criteria
— Size
— Voltage
— Availability
— Warranty
— Mounting Characteristics
— Cost (per watt)
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Effects of Temperature

6 IRRADIANCE: AM1.5, 1kW/m?

* Asthe PV cell -

temperature ; § \

increases above z" \

25°C, the module % 75°<\ R e

Vi, decreases by 3,

approximately

0.5% per degree C : L

10 20 30
Voltage (V)
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Grid-Tied System
(With Batteries)
* Complexity

o/ \_,-L

St
=<
y
-

— High: Due to the addition -
of batteries .

AN
& i

 Grid Interaction

— Grid still supplements
power

— When grid goes down
batteries supply power to
loads (aka battery
backup)

Charge controller

Battery Bank
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NerdAcres SPl (Solar Plant 1) Simplified Wiring Diagram

Six 215Watt Evergreen ES-215 PV Panels
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Outdoorair || Solarenergy Exhaust air | waste water wood
: I
. i ——» driving energy
1 I h 4 — water
I £ Heat recovery = - > air
% ' : — =—p» brine
1 refrigerant
¥ w500 m3/h - = electricity
Grou'::;wr—-—-—bl-lm_nmly—-—-— SN = - — - — - — - — ===
¥
Wood stoves
3 kw
————————— —————»| Heat pump
150 m?; 30000 kWh/a

Solar thermal
collector |~ — —

220 m?; 26000 kWh/a

PV-system
4———L______‘________________’
T — 70 %
Certificate Physical system boundary Load- and Generation Load match
Multi-family house, New Balance boundary Import- and Export Grid interaction

Kraftwerk B

Grab Architekten, Altendorf MINERGIE'P'EBD‘ +2 kWh/m2 30 %

Amena, Winterthur
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PV-system

e e
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: I
- < ——» driving energy
1 —_—  water
i I - = =» air
. . — = p brine
1 I refrigerant
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— o — - —ofHemtreeven | - m oo oo RS
source Siaat gl
12.5m?; 4200 kWh/a 8001
Solarthermal | _ _ v_ _ _ i
collector »
1926500 kWh/a

Certificate

Physical system boundary

=

_~

Load- and Generation

<

Load match

Al

Zurich - Hongg
Beat Kampfen, Zurich
NaefEnergietechnik, Zurich

Multi-family house, Ren.

MINERGIE-P®

Balance boundary Grid interaction

Import- and Export
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Austria

glass graesd fill under @ concrete base plate.

Project aimc :hekmkhﬁltwmﬁﬂmmw:.mngmmﬂumprﬂ.
The main foos was on the we of ervironmental buiding materials e straw, wood
ard Loam rendering and & high contribution by the owner to the construction of the
barilding.

Building address: &m Eichengrund 15, 8111 Judendorf-3tral=ngs=]

Building type: Residential Mon-residential | Publio Hesw Rencrvated
X L
Single-family house with a small integrated office

Euwilding size: 180 m? net floor area, 216 m? groes floor area

Building ervelope | The walls and the roof are made of 70 om straw bales beteesn wood frame

construction: construotion, the windows hawe triple glazing and the floor congists of 50 cm foam-

Building emveelope
U-valises:

‘Wall 0065 Wimt K
‘Window 086 Wim. K
Roof /osiling to the attio 0065 Wimt.K
Cellar osiling/ground slab | 011 Wim'.K

Final eresrgy wee: | Calowlated | X Calculation method: | OIE 2011
fimasured Monttoned in year: Hot yet monitored. Fingshed in 2014
He=ating 16.0 K'Wh/m?.year
Hiot weater 7.3 EWhSmt. year
:.uu]"g oo ‘.Ililrh.'.l'l'l.'.'.lﬁ' Ehecrricsl Heabry
Wentilation incl. in eleotrical "“',",":"' Lo
applianoss
Lighiding incl in eleotrical
applianoess
El=otrical appli- 16.4 kWhi'm®_year
amoes (household
ebegtricity) ““':;"“
Total 3.7 kWh!m? year
Primary ere=rgy Total primary B5.% kWhi'm®_ year
w00, EMErEY
SIS Total Oy 10.4 kg/m? . ymar
EMEEE
Renevmble About 45% of the total final enemgy
coniribution ratio:
Improvement Abous 47% Compared to: | Maimum final energy demand aoconding o
compar=d to o8 2011
niational
reguUirements:
Experiences The chall=nge with this howse was using straw in the badlding construction. The
leszons kearnied: oramer wanted to significantly contribute to the construotion of the building. Thue,
ot the end, iz degres of satisfootion and personal fulfilment satefaction with the
heomuse i very high
Cost The building occts wesre about 300,000 £ (1,875 €/m? net floor area) but this does
mat include the work, of the howse owmner.
Funding: Subsidies of the Shyian government including a bonus for building a passive howse

ardd for the kiimanakei ation.

Buildfing service The howse i heated by a wood-pellet stove. It has a mecharical ventilation oystem
SystEmE: with BS% heagt recovery. The demand of hot water iz mastly covered by solar panals.
Included Heating system with wood pelletz and solar thermal pansls [@ m?) for DHW
renswable energy | produgtion.

Marketing efforts

ktimooktty dealaration

Limies o further
nformation:

kitto: f Fstrohurdi=hm. st
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nlemrqﬂ:xishiltmnmetthemﬁwhmnmﬁd The main foous was to

Project aim:
offier a mix of various common [Gike service areas, a nursery, and student and
Semior Mﬂi@bhiuﬂhﬂﬁmnﬁdalmdupﬂnm This report only
desoribes the multi-family section of the conplex.
Building address: | Klosterwiesgazze 101-103 and Monzgrabenstr. &4, 8010 Graz
EBurilching type: Residential Hon-residential | Publio Hew Renorarted
X X
Mults-family apartment bunilding
Euwilding size: 21,000 m? net floor area
Building emeelope | The house has & massive gonstruction with insulaved brick walls, The roof and the
onstructian: cellar oeiling consizst of reinforcad conorete, the windows have triple glazing
Ewilding erveslope | Wall 018 Wimt.K
U-values: Windaer 0.8 Wimt K
Poof / oxiline to the attic 011 Wimt K
Cellar omiling/ground slab | 0L11 Wimt K
Building service The house i heated by district heating. It has & mechamioal ventilation system with
SystEms: ?ﬁkﬂtmﬂmtryﬂcﬂ:ﬂu‘ddlutmtﬂnpﬂhﬂlymvaedby?ﬂﬂmﬂ:
thermal panels on the roof.
Included Solar thermal panels (700 m®) are wwad for heating the hot water and 2= support for
renewable snergy | heating. A heat pump is wed as preheating of the incoming air of the mechandoal
technologies: weniilabion system.
Final epergy wse: | Caloulated | X Cafoulation method: | OIE 2007
Measured Noniitored in year: -
Heating 4.4 kWhi/m?_year
Hiot warber 15.7 kWhi/m?_year
Cooling 0.0 BWh'm® . year
Yentlation incl. im heating Hexing
L m Hot T -y
Elzotrical appli-
anoes (household
edegtrigity)
Total 30.1 KWhim?.year
Primary enengy Total: 45.5 kWhi/m?_year Primary energy factor of district
uss: heating: 1.52
Renevwable snergy | Aboue SI% of the total firal enemgy
contribution ratio:
Improvement About 455 Compared to: | Madmum final energy demand according to
comparsd to 018 2007
niational
requirennents:
Experiences./ ﬁmuﬁdﬂ:ﬁmn{thmﬁiﬂttmﬁmﬂgiﬁrmm:ﬂﬂwwm
l=zsons bearned: are good and the mix of we i well . The owi a [pool with well area
on the top floor, nh'n:hlsfn:etnmcfmnllr:ﬂdcﬂts is & Large plus.
Costs The basilding oosts were about '57 million € for the entire estate.
Funding; Subcidies of the Styrian government including a bonus for building a passive house
ared for the kiimanaktiv declaration.
Marketing efforts | klimo:mhidv deolaration
Fowvards: Award for Architeoture and Sustamability
Links to further

...-\.-.uw slimaaktiv. =1: bm.ben-':.rnzr:n-
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Included All poszible rerevwable eremgy technologies where studied (heat pumps, biomasz
renewable snergy | boilers, PV panels, solar thermal panels and collective installations of all thess
tmchnologiss tmchnologies for the T dwelfings. A Life Cyole Cost Analysic study led to 3 possible
and more or less equal choices in renevable energy systens:
- 1. aoollectiee biomass boiler for the 7 dwellings
1. an optmally irsulated dwelling with participation in renewable energy systems
. in the region (o production on site).
3 gm boiler - PY system (Sﬁkﬁ fora ru.nlr:fnl'prmtlu.‘l e mmrﬂ.ylmh:d
sdl.l.'lnn
Final emergy wse: | Caloulated | X Caloulation methiod: | ¥E (¥irtual Environment)
feasured Nonitored in year: Meomitoring over 3 years will start when
oonstruction is fimished
Heating 8.5 KWhi/'m® year Haing
Hort waer 1210 kWh'm? . year — =
Cooling 0.0 KWhim® _year mphance
Venlation - 7.0 FWR it year e
pumps
Lighting incl. in electrical
applianoes
Blectrioal appli- | (16.0 WWhim= year) Y
Project aim: Research abous the affordability of NZEE-cvellings: Passive building envelope, 100% arees Ploumehold | - not taen e — s
renswable energy ooverage of the primary snergy use for heating, DHW and l=.|='"’. iy} ina 2 ::-:f“ trEEB o * pamn
slactrical audliary Lze. ighting tian Snergy
P production -IZT.0 kWhi' m?. pear
Building addness Iultsevweeg T, 3770 Waregem, Flanders, Gelgium Total 3= 305 IR ymar
Ewilding type: Fesidential Mon-residential | Publio Hewy Reznowated Tatal dlectricity | -15.0 KWhim=.year
X X Total final energy | 15.5 KWRIm? y=ar
7 indireidual dwellings with a small private garden and a large communal ganden. Primary snergy Gas 3 k¥Whimt.year | Primary energy factor: 1
Ewilding size: Total dwelling s=e (gros): 194 m? for the comer houses and 188 m? for the central e Grid el=otricity 18 k¥h/mt. year | Primary energy factor: 2.5
hrouzes. P production ~55 kWhi'm?_pear Primary energy factor: -1.5
Heated floor area: oa. 150 m? Total YT —
Building erevelope | The building consists of brick walls and oonorete floor slabs. Al walls have a Renevable energy | 59% of the toal final energy
construction: thickmess of 14 om, plus 24 cm of mineral wool for the cuter walls, The roof is a contribution ratio: | (112% of primary enermy)
mmm@ﬁmﬂmlm.mmq:ﬁhr air tightness iz Temprovement o | TES Coenpared to: | CUMTEn: requirement & £50 - PY producsicn of
1.5 wol/h or L5 m*/hm' at 50 Pa presure difference. The windows have a wooden pared to national T KWh/mymar habitable space: this building
frame and triple glazing. requirsments: i= E13 = PY production of 72 W#h/mi. pear
Building ervelope | Wall D12 -013Wims K Cost ?EEJHEEET in imitial investment cost [(CAPEX) compared to curent legislation
Uy aluses: - P = Y *
'|"|||n|:|n.:r.n-. _ . 078 '|"||..n'|_.I'.l'Ll.,,......,E 06 Wim? K} . building = 242,000 €
Poof foziling ta the attia 013 Wim®.K % HIEB [with nollecthe hiomam hasting) = reference = 6% (14,500 £)
Cellar osiling'ground slab | 000 WimE K » NZEB [with participation and condensing bodler] = reference + 6% (14,300 £)
— Fy s NIEB (with PY and condensing boder) = referemce + 8% (18,200 €)
wﬂlllﬂ..'\'uﬂﬁi dvelling: 0.35 'I"|'..n'|_ M — - Differenoe in et present value (NPY) over 30 years aooording to owrrent begislation:
Poof windcw 1.0 Wim. K {Ugerg = 0.5 Wiim™. K} » HIEE [with oollsctive bicmazs heating) = refererce - 7,100 £
Burilching s=rvioe Heating: 12 l.'l'-l‘ll wath floor I'renhrg iri the kitchen and ving arsa. The # NIFE (with participation and condersing bodler) = refenence - 7,300 €
SyshEmE: E:::I'm not squipped with a separate heating. In the m, @r # HIEE [with PV and oondenszing boiler) = reference - 11.000 €
electrio towel drger with thermostat will be installed. Marketing efforic | » BREEAM Ewcell=nt certificaze will be obtained for the design and the post
DHW: gas bodfler {same az above) with 200 liter bauffer storage. construction phass
Wentlation: mechanioal, supply of fresh air in dry rooms, swhaust in wet rooms, = The project i widely known in the Beigian press
with heat repowery [min. 85%) # Series of lectures abour the project and Lessons learned for archisects, developers,
Cooling: @ mumber of measures were part of the design to make active cooling consirucéorz, eta.
unnevessary, inoluding a big structural Lowne on the south 3 Evvards: & BREEAM Excellent for both the design and post-construction phases.
Lisghiing;: s/ tenants. All communal tighting will be according to BREEAM Links to further wwrer deduurzamessiik. be [MLFR)

up to
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Belgium

Final epergy use: | Caloulated Caloulation method:
feasured X Nondtored in year: 3
Heating 14.9 kwhim?. year Heating +
Hot water incl. in eleotrical
applianoe=s
Cooling incl. in heating
Ventilation incl. in heating
Lighiting 33.2 KWhim*.year
El=otrioal 41.1 kwhim?. year
: Ligha
appliaroes v
e B o ™ Cash dispersers 7.2 EWhim? year
Total 116.4 EWh''m*. pear Eiecirical
apzimnces
[
Py gemerated -33.7 K'Wh!m. year
ed=otricity
Primary eme=rgy Grid el=otricity 1.0 kWh/m.year | Primary energy factor: 2.5
e PV electricity -I14.3 KWhim . y=ar | Primary energy factor: -2.5
Total 55,7 KWhi'm? y=ar
Renevwable energy | 77% of the total final =nergy
Projeot aimc The initial aim for the project was a low-energy bank office, whose conosgt oould ooneriution ratio _ _ _
be wused a= an example for other KBC bank offices. During the building procass, the Improvement ¥ Compared to: | Maxdimum  primary =nergy 1= [maximum
@iim became o build a (Mearly) Zeno Enengy bank offios. m‘r:plred to en:rgyl.:-.r:l ‘!III|_
Building addrez: | Edingsasteenweg, 1755 Gooik niational . This building = energy level 1.
Burildfing type: Residential Hon-residential | Publ Hew Renceated
e = T = = T Experiences This & clearly a suooess Sty The overall conmumpiion of the hulr:hrg_'s d.mu:t fully
— le==zons learned: covered by photowoltaio panels and the us=rs are wery pleased with the indocr
Ciffice building climate.
Barilfing size: 165 m? net floor area The originally irstalled fixed sun blinds did not prevent reflegtions on the computer
Building ervelope | The building has high insulation and triple-giazed windows. The natural stone 1 soreers. Hew mun blinds have been installed, which together with the good
constructicn: hizs I3 om of extruded polystyrene [PE), the gresen roof Eﬂmufpdw:ﬁ grizntation of the building sobved the problem.
{PUR) and the floor is on grownd with 20 om of 1P5. Cosiss Total cost: 1,411,303 € (5,328 £©/'mt), which inoludes construction, techrical
Building arrvelope | Wall 020 Wimt. K installation, furniture, cleaning, =to.
Urvalues: Windoe DLBT Wit K Marketing effort: | Internal communication via Intranet [about 14,000 employess)
Fioof fosiling to the athie | 013 W/me X Big posters an "."”L__"“‘_“d"""'zli”"-‘“""b"i.d’“! e ooen .
el — I — Mevwspaper artiole “Het ste Micwws  oonosrming apering [published on
Bl The ml;r?:;.m:w ::h _':'-:;:'r-'“"'-“ ion has bean d=d to the teohnical - 22
N SErVIDE SaITME DT W of Sustaan oonstruction mutmn o e ] t m . G
SyShems: mnstallations of the I:r.nld'ng 'I'h-eref\mc oonorete oone aotivation, among others, is .!u.-'.'.a"\:h. 2020 U-_d'"m_g'e = 3_ —
jmd gz the mast i fwmry system for heating and cooling. The lighting Lirds to further bittp:{ Fingenium. be benl J site  referenoss-det gl aspe v PE=3398k=Apage=33
En:n'plet:{y-:up-ﬁu:da mmﬂete:l:mrdwgﬂ.-hmdm information: bitto: [ Mesews. DT0challen '-'-b'F":I"'“:' i = e ool .
Included The neceszary cold and heat is integrally g=nerated by borehole thermal enengy -lm-\:;: mwarﬂl&r;mt:a::ﬂn&rm&dﬁullaﬂ iekrft_q?:L Brontent=Publiskswin
ren=wable =nergy | storege (ETES) in combination with a heat pump. A photovoltaio installation on the Daard? (ORI 0Challenge’ 2043 OWBC ¥30Hulenergiekantoor

technologies:

roof ensures the prodwction of the neosssary eleotmioity.
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. Included Solar snergy for centralised DHW preparation: solar thermal oollectors on the roof
roatla ren=sable snergy | of the building, connected to the DHW storage tank with a wolume of 4,000 liter.
technologies: The system is designed to use primarily solar eregy for hot water generation, with
gas boilers as support.
Final energy ise: | Calowlated | X Caloulation method: | HRM EM 150 13730/ PHPP 2007
Megsured Nonitored in year: -
Heating 14.75 kWh/m?_year
|:|. W% gaz bﬂiﬂ, Elscivical I‘k‘l?!':!]
0% el. heat pump)) L
Hiot water 2810 kWh/m?_year
(50 sollar emengy)
Cooling 15565 kWh/m?.year Wﬂ:"ﬁ
Wentilation 477 EWhim® ypear versiation
Lighong 7.6 BWhImt year - [P
Total 85,58 kWh/m® year — e
El=otrical appli- 21.54 kWh/m?.year LY
anoes (household
el=otrinity)
Primary ensngy Eleotricity 7B.75 kWh'm? year | Primary energy faotor: 3
L Matural gas 17.65 KWhi/m?.year | Primary energy factor: 1.1
e = Total 36,30 k'Wh/m?_year
Projeot aimc ﬂth.nlﬁ'@wmpl;med:ﬂcmmmdmmtﬂummfﬁw Fenewable 12% |sclar thermad =rergy] of the total final energy
performance class & with less than 15 Kéhim2_year for heating. coreraution ratin:
Building addre=s: | Twonimira Goloka 1,45 000 Kopriveica [mproement T Compared to: | Maximum heating energy demand alloweed for
Bailding type: Residential Mon-residential | Publio Hew Remowated compared to re= buildings
Mulsi-familty howss i =
Y ¥ I - - — - - - — - -
- — - Experienoes. Positive: & higher quality than presoribed by the natioral legislation with the aim of
Buildfing size: 1,539 '".'u:'ﬂ "E'H; Mﬂfﬁ [1,3 spartments, basement, ground fioor and thres le=mzons learnesd: improving  quality |:|I' life, inoluding reresable =pergy, and  considering
_ floors with a ground area _ mi) _ _ emsinonmental is possible at an affordable prioe for the wers.
Building ervelope | The struotural walls are rednforced conorete, 20 om thick, or brick mazonry blodk Problematio: prajeot showed insufficent supsrience of the workforos regarding
CiONS rUCtion: 25 om thiok. The building ervelope is thermally insulated with stone wool of 20 om the application of new technology fe.g. RAL installation of windows), quality of
thickriess for conorete walls and 15 om for brick wallz, The roof = flat, made out of works (=.g.. airtghtnes: of the =mvelop=) and a ladk of nformation on how the
20 om concrete and thesmally sulated with 30 om of XP5. The PYC windows are basilding servioe system works under real conditions. The users chowed insufficient
mﬂmﬂmmmﬁqﬁmmmrwmgjﬂm avmreness and o lack of knoededge of wsing such systemes.
installation. iz @ German quality assurance aszociation of windows and front | Mo Costz of land, design, constriction and supervision amoant to 11,405, 000.00 HRE
_ doar producerz, which publich guidelines for oomeat window installatione. ) _ {~ 1,500,000.00 €] for 1.644.00 m? (28 apartments). There were no additional costs
Building emvlope | Wall DL1F Wim K [oonorete wall) - OLZZ Wim®RK [brick fior the A" energy clacs type of building compared to a standard quakity builSirg.
Urvalues: - wﬂlhn!luinmdu.n-ﬂ.ﬁw.'m-.ﬁ Funding: I'I'nelZTl}'d'Knpmmua the investor of the project, has also spent funds in & public
Window 0.99 WimtK; allowed W, = 1.50 Wim.K FIT . yet the money spent was relatively modest oompared to the
Roof /o=iling to the attio CUP0 W et B allorsesd Ulpg = 0U30 Wim2 K media att=ntion ﬂuu followssd l:he ponstrusction and promotion.
Cellar o=iling 021 Wimt K; allowed Upy = 0.50 Wim? K Marketing efforiz: | The two muttifamily budlcngs ".'-purrre hife’, energy class A7, are unigue in Croatia.
Ground siab D13 Wi K allowed Uy, = 0.50 Wim? K Marketing =ffarts were Simed =t mmmﬁrég_ﬂ@ﬁ o o
Building servioe | Feating and oooling are provided by an Underfloor cystem uzing the same pipes for ot o T public. lecturez, : n print media
Systems: both heating and oooling. Heating is generated by & compact heat pump with C0R = - -
1.8 (30%) or by boilers ising ratural gas [10%). Each apartment has ix own snergy | | S0 = ManagEnergy award winner, “The bold new fw-‘ufﬁ-:{n'-ﬂm (European
mtars The ventilation syztem rune pons supply 0.5 air changas per hour of Commisson, EACH, Sustainable energy week 24.-25. June 201
thie entire wolume of the apariment. The waste ar beat = teken & high = Reoognition for best practice in local government in the snergy effcienoy
performance energy recuperation system. Hot water is primarity generated by solar category (I PLUS, Associatson of Croatian oities)
thesmal ooflectors, and, if necessary, complemented by gas boilers. Lirks to further wiwrey. apos-loprivmioa. he




* ¥ x
* *
* *
* *

* 4 Kk

Co-funded by the
Erasmus+ Programme
of the European Union

MARUEEB

N -‘ w

Estonia

-

Projeot aime The first Estonian WIED, primary =nergy oonsumption i 60% better than the
establizhed ounrent national requirement, and smart bulding automation systems
are in wse alsa.

Baiildfing address: | Turu plats 1, Rakesre, Estonda

Erilcfing type: Residential Mon-residential | Publio Hew Rimniowated

X X
Cffice building

Bariliding size: 2,170 m? gross floor area

Bwildfing ervelope | Double fagade, load-bearing structure of prefabricated concrete slements with

COnSbuction: poftyurethane insulation. Typical roof construction wath hollow-oore slab and 500 mm
wrsulation. Windows are made with wooden-aluminsum frames and tripl= glazing.

Ewilding ervelope | Wall 007 WimtK

Urvalues: Windaw 0.8 Wime K
Foof /oeiling to the attio 0.08 Wimt.K
Cellar omiling/ground dab | 014 'Wim®.K

Barilding s=rvioe Heating it generatsd by the looal distriot heating system and deliversd by losv-

Syhems: temperature radiators. The building haz mechamical supply-extract wentilation
systems with heat regovery (Wariable &ir Yolume (WAY) and Constant &ir ¥Wolume
{CAN) systeme]. Hot water is also generated by the district heating.

To prevent overheating, the building wees o high-temperature passive cooling oystem
based on open piles commected to the ground water. The oooling defivery
system consists of chilled beame in rooms.

Inoluded Energy piles are connected to the ground water for passive cooling and a 33.8 kW

rensealble energy | photovoltaisc syztem

technologies:

Final enemrgy wme: | Caloulated | X | Caloulation method: | Hatioral standard and dynammo simu-
Lation tool
fzgzured Wonitoned in year: -
Heating 394 kWh/m?. year P—
Hiot weater 5.9 Ktvhi!'m?_y=ar i
Cooling 0.6 ktvh'm?_ye=ar
Wentilation 7.5 Kthi'm=_ymar
Lighting 10.5 kWh/m? year -y
El=otrical 191 kWhim? year |.IHh|
applianoes
Total 563 KWn/m?_y=ar /
FY gene=rated -13.3 kWhi'm?. y=ar Variintion
el=otrimity T L'="’f;‘lll-|-.||-|1|:-
Primary en=rgy Diztrict heating | 41.7 EWhim _pear Primary energy factor: {3
Lz Bleotricity 56.7 kWhim®year | Primary enermy factor: 2
Total 7.7 KWhim? year
Re=nevmble energy | 13% of the total final snergy
contribution ratio:
Improvemsnt G Compared to: | Minimum requirement for energy performancs
compared to is 160 kW mt year
mational (defined in the Ectomian energy act “Mindmum
requirements: reguiremends  for enerqy  performance of
Arguest 20117
Experisnoss D= o the finangial constraints, several conosptual changes were made during the
le=szonz learned: E:mrrg prooess in order to remain within budget, and initial expectations had to
Loevered. This meant that some of the techmical solutions were replaced with
cheaper and less effegties ones.
Cosiec Costz inofude planning and oonstructon. Additional eguipment and monitorng
appliances are also inoluded. The additonal cost compared o o regular bailding
are estimated o be anound 5-10%.
Fundirg: The funding iz provided by EU regional funds for the development of regional
competence ostres in Estomia. The main co-funder of the projeot is the Ralvers
Mumicipatity. Additioral contributions ane expeoted from private ssotor
Marketing efforis | The building will be wsed as @ test and demonstration building for intelligent and
automated bulding systems and & expected o seree s @ test base for regional and
riational research institutions.
Lirks to further hittg: [ Femsnw, rakveretarkmaia. ee !

information:
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Final epemrgy use: | Caloulated | X Caloulation method: | D& Indoor Climate and Energy
apoording the Finmish Building Code

Measured Monitored in year: -

Heating 11,3 kWhi' m? _year

Huot wiater 4.6 B'Wh! mt . year ——

Cooling 0.2 EWhJ/mi . year srpiuncn

Wentilation 4.8 BWh'm’ . year

Lighiding 4.0 EWh!mi . ymar

Ele=otrioal appli- 13.2 K¥Whim . year

anoess [finol. out-

daooar lighiting and Crzhrg ol i

H L
car heating)) 'I‘:“M.“ 1%
Total 4.4 K¥him . year 16% WERLIanE
1%

Primary sneray Ele=otriotty 68.7 kWhi'm®_year
= Total 68.7 KWhi'm?_ year Primary energy faotor: 1.7
Ranayabls Energy 100 of the total final =nergy (annual balance)
contribution ratio:
Improvemssnt 5% Compared ta: | Maxdmum primary =nergy valse of the Finnich
companed to budlding regulation: 160 kWhim? year. This
riational do=s not include the 13.2°1.7 KWhim®.yzar
requirements: primary energy for electrical appliances.
Experimnoss. The burildng iz manitored in detedl. The first pretiminary results show
L==zons learned: promizing results and further analysiz shall be carmied out to evaluate the holi=tio

pioture about the bullding performance in real use.
Funding: Saint Gobain lsover Rokennustuottert funded the project_

Marketing =ffor=

The building is part of the Myvinkid housing eshibition area.

Avands:

The buslding vwon the architectural competition organised by Saint -Gobain IS0VER in
co-operation with the anchitect ecxociation SAFA, Rabennusieht! magazive, YTT and
WWF. There were B1 contestants in total.

Links to further

bbb Fams, isoneer

fifipassivvitalo fseurantakobtest vl la -imover-gsuntomeszat - 201 5-

brwvinkaa villa-izowerin-esittaly (in Finmish)

Projeot @imc The buwslding was designed based om am architectural competition for zerc-snergy
besildings orgamized by Sawmt-Gobain [BOVER in co-operation with the architect
azsociation SAFA, Rakennuslehtl magazine, WTT and WWF.

Building address: | Housing fair [2013) area in Hyvinkda, Finland

Building type: Residential Hon-residential | Public Hew Rencvated
X X
A two-storey singhe-family house

Burildhng size: Floor areac 155.5 m? = 21 m? storage space

Building ervelope | Wall dnsulation with Saimt-Gobain lsower Vacupad vaouum insulation product

conshnuctn: (CLDO7 WimLK]. The roof includes 700 mmi of rineral wool and the floor is insulated
with 400 mm of Styrofoam ¥PS on & concrete slab based oonstrsction. The windows
are triple glazed.

Building ervelope | Wall 00 Wimt K

Urvalues: Window 0.75 Wimi K
Fioof /o=ilineg to the attic 0.06 W/m.K
Cellar osiling/ground slab | 009 W/imt K
Doors 06 - 075 Wimt K

Building service Mechanical ventilation system with beat reoovery unit with B0% efficiency. Since the

SySREmS: set-point temperature against freezing of the heat excharger was -10°C, the yeardy
heat recovery efficiency rate resulted in 76% for the ventilation s
Heating energy & gererated by a ground source heat pump and distributed by 2 Low-
exergy floor-heating system with olinker surfaces and 2 maximum  surface
temperature of 26°C.

Lighting i desigred to be LED and all howsehold equipment & designed to have the
best eremngy label classification A+,

Included The main heating scurce is the ground source heat pump, but solar heat can also

renewable snergy | provide & share of the heating. In addition, the buliding has a fire place capable of

teohnologies: storing heat in its thermal miass.

The ground source heat pump’s Seasonal Performance Factor (57F) i 3.5 for space
hmating and 2.5 for DHW g=neration. The solar thermal collector syztem (6 m?) i
faced southerly with an angle of 15-30 degrees.

The surface ar=a of the photovoltaic system i B0 m® on the southern fagade of the
roof and at the same angle as the solar thermal coll=otors, The PY system oonsists of
71 Copper Indium Selenide (C15)-type thin-flm modules. The system has 3 inverters,
each rated for 3 KW powser.
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Project: aimc To produne & French HZEE.

Building address: 143 avenue de |a Rochells - 73000 Hiort

Building type: Residential Hon-residential | Publio Hew Remnoreat=d
X F

France 1) N

Basilcfing size: 158 m* net floor area

Barilfing arrelope | The busldirg has brick walls snsulated with mireral wool on the inside. The ceiling,

ioms truc o miade of reinforoed comoret=, has & mireral-wool inculation.

Building ememlops | Wall 0205 Wimt K

Wvalues: Windav 1.45 Wimt K

Pioof /o=iling to the attio 0138 Wimt K
Cellar omiling/ground sab | 0L138 Wim K
Barilfing servioe Heating is provided by a gas-oondensing boilar and defivered by o floor-heating

SyShEms: sysivem. DH is genesrated by solar thermal collectors and supported by the boiler. &
single-flow ventilation system with hurmidity sersors was installed to maintain the
quality of the indoor air,

Inioluded Hearly 4 m? of solar thermal collegtors were installed on the roof to cover part of

renssable snergy | the DHW consumption.

teohnologies

Final spesrgy use: | Caloulated | X Caloulation method: | Hational standard {methode Th-BEE)
easured Nonitoned in year: -

Heating 20L80 KWhim_year Lighting Auaiisry
Flot watter 5.50 WA/ year Nt WP
Cooling 0.00 E'Wh/m®_year
Yentilation 065 E'Wh/m®. year
Dhong TTOEWh mtyear |
Ebe=otrical appli- unkncesm
amces (household
el=otricity)
Ausciliany snergy 0.15 EWh'mt . year
Total 32.80 kWhi/m? year
Solar thermal T.70 EWh et year
cnergy
contribution
Primary smsngy Eb=otricity 650 EWh/m*.year | Primary energy factor: 258
s Gas J0UE0 KWhim* year | Primary energy factor: 1
Total 36.50 KWhi'm*.year
Renevable energy | 21% of the total final =nergy
contribution ratio:
lmprovement % Compared to: | Maximun primary energy we according to
compared to BT [46. 70 EWh! m®. year].
mational
requUiremesnts:
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Project aimc ]'hlr generates its own and makes it available to the users and
'\-E'hl'iﬂ Exoess snergy is f into the grid or stored in & battery.

&n arrun] pasitive snergy balance is nequired for primary and final spengy e,

Buwilching adidness: Fasamenstrafe 87a 10623 Berdin

Builching type- Residential Hon-residential | Publio Hews Renorvated
X X
Sirgle-family house with I fioors

Builcfing size: 205 mt wmeful floor area (T4, with A0 3TV, ). 138 m? biving area

Builching ervelope | The fioor, the walls and the roof are made of timber panels filled with up to 52 om

Conshruotion: of pelluloze inzulation. The windows have tr irg. Thesmal bridges have been
mininvisad. Photovoltaio modules oover the roof and the fagade. All houze slements
can be separated and mowved to another looation or be disposed of once the Hfetime
of the building has expired.

Builching ervelope | Wall 011 Wimt K

Urvalues: Window 70 Wi K
Foof / o=iling to the attio 011 Wimt K
Cellar osiling/ground slab | 011 W/imt.K

Buwilcfing servioe The houze & heated by a central heating system with an gir-to-water heat pump and

syshems: floor heating. & balanoed medhanical wentilation system with B0 heat recovery and
& uslding maragement. system with touch pads are inctalled. The PY systens
on the rocf and facades icity that is wsed by the buildng, fed into
the= grid or shored im & . The battery, with a of 40 kWh, i made of

single s=cond-hand battery cells formerty used in =leotrio cars.

Included The air-to-water heat e ambient snergy from the outside air. Two Langs

renswable snergy | photovoltas: fedds are installed: %8 m? moncchrystaltine PY modules on the roof and

teohnologies: 73 m? thin-film modules on the fagade.

Final enengy use: Caloulased Caloulation method: | DIHY 18599, Effiziemzhaus Plus-Rechner

[Efficiznoy howse plus catoulator]

Measured X Noritored in pear: 22203

s X
Uiy poreS”

Final epengy wEe
foont_.):

Hexating

20.8 BWhi'mt. year

Hiot watesr

8.1 kWh'm?. year

Cooling

0.0 KWhm? . year

Ventilation inol.

prumps and
murbomatization

15.3 EWh/'m . year

Lighong

2.6 kWh/m?.year

Ebeotrical appli-
amoes (household
ab=otricity)

14.3 EWh/'m . year

Total

&1.1 EWh/mt. year

E-muotility

19.6 EWh/m . year

P energy gener.

- B5.5 kKWhi/m . ye=ar

thereof seif-used

- 3.3 KEWhim . year

thereof fed-mm

- 33.3 KWhim . year

Eleotr. from grid

15.8 BWh/m'. year

Bletricity surplus

- 4.5 kWh/mt. year

EHCI£al
L]

Fisaiing
£

Lining
"

Wortighbon HOE W
= pps ¥ 3%
agicne-
AN
1%

Evectr. from grd

7.1 EWh/m®. year

Primary energy factor: 2.4 (PEF 2014)

El=gtr. fad-in -93.2 kWhi/m®.year | Primary energy fagtor: 2.8 (PEF 2014)

Total - 24.1 EWhim . year

107% of the total final =nergy

TEE Compared to:

Maximum primary energy wse

EnEY 1007, (Household equipment, E'I'TlﬂEi.ﬂ.‘!f
neot taken into acoount. FY generated electri-
city accounted up to monthly slestrioity us=)

The test family enjoyed living in the houss without having a bad conscienoe becarrs
of wsing corventional =nargy. Az the ventilation system was not mammlly controlled,
it introduced wamn external awr into the rooms o summer, which became &
problem. The measursments show that the goal of the =fficenoy house ple has
be=n achieved, but only 25% of the electrioity used for e-modbility could be oovered.

The oosts of the house are rather high, with 1,080,000 £ for construction and
566,000 £ for the building servioe systeme. This &= partly dus to the high ambition
{plus energy) and the ability to divide the hoame into differsnt materials in the
event of deconstruction. There & & network of effickency howses plus with mone
thian 20 buildings of the ame enengy performance level. These houses show that the
additional oosts compared to a regular new building can be deoreased by aboat
30,000 £,

Research program 'Ei'"!"iderry h:us: .:ll'l.l:'i'- The Fedi:_rn.l_ Busiding Ministry (BMUE)
mpporis the construction of bulldings which produce significantly more enengy than
required for thedr operation. The piot projeots ane assesed by a soientific support
The goals are to & ENErgy Managsment in modermn strsctures and
mdaﬂcprm}'mmrquem rene=wable energy oEmponsts.

Mark=ting sffortz

- Metwork of more than 20 =fficisnoy howuse ple pilot projects

- The house can be visited and & wed for events

- BMUE wehsite inoludes videos, a blog by the users, actual monitoring results, etc.
- (Hficlial opesing by Charcellor Angela Merkel

Avards:

The decign by architect Wemer Sobek won the architectural competition for the
EMLE pilct project. Case hightighted in Febrnary 2014 on EU"s BUILD UP portal.
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Final epergy use: | Caloulated | X Caloulation method: | Hon  Domestic  Energy  Sssessment
Procadurs (HEAP)
feazured Noniftored in year: 2011
Heating 3157 KWhim*.year Lighing
Hict water 1.00 EWh'mt. pear T
Coaling 0.00 EWh'mt. year
¥entilation 310 BWhS m year ——
Caheing 558 by | an
Ebeotrical Unknowm
applianoes
Total 5254 kWhim® year
et e
s
Primary energy Matural gas 31.35 kWhim®.year | Primary energy factor: 1.1
L Biomaszz 33.20 kWhim®.year | Primary energy factor: 1.1
Ebe=otricity 18.55 kWh/m®.year | Primary energy factor: 2.7
Total 81.91 kWhi/m?.year
Projesct aimc First AZ rated post primary school Rznevwable energy | ~ 40% of the total firal energy
Building address: | Colaist= Choilm, 0"Moore Strest, Tullamore, Cou Offal contribution ratio:
Earilcfing type: Pesidential Hor-residential | Publio Hesy Renovated Improvement SR Comparedta: | Improved insulation levels. U-alue for the
W i -:-:n:pn.redt-:l tasilding is 0.3 W:'rnzhi witioh r. 505 bethesr
Dung st 3,681 m? weeful floor area == - The sthool &= a research and demonstration projec & 3 the quolity of
Buildin Overall U-value iz 0.36 W/m? K - 50% better than the current buil ati penenaes! e = A Rrapscs to mpmave
mmﬂ;m“m Lir I:rgh'h'r;;s ﬁ;sm_-._.-h pamm__ at 50 Pa n ding regpdation l=ssons leamned: teaching spaces and notably reduce the sochools emvironmental impact. Ower 21
Bl Wall 008 WimiE metainable design aspeotz were revieved, Extensive automated monitoring sysbemes
!F“'EI":FE - — c-'tﬂd'ucrmg}'-:mn.rrq:u:n profiles and weer pattems. The design inoorporates
b ' Window 15 Wim™.K passive, agtive, and renewable techniques.
Roof foeiling to the attic | 0.18 W/m®.K Cost=: Total praject: 5.3 million €
Cellar osiling/ground b | 019 """-':"'":'-“ 255,000 £ for additional =nergy eficiensy measures
_ _ Do T1F WimE ® Funding; Department of Education and Skl
Bulcing service | Biomass boier and ccmibined heat and power system based an natural gas vith o | [larketing effortz: | All new =ohools are built o BLikding Energy Rating [BEF) A3 or betzer.
= rﬂ:\!llﬂ: WRDEr I [T g - - - - - . A H
Automatio ventilation opemings fitted with airtight automatio shut-off and linked to Building iz featured in SEAl Energy USE in Pubdio Seotor publication.
C0y sensors Fovands: The Department of Education and Skills =nergy programme commenoed in 1957 and
Ewilding oontrol strategies designed to minimise energy we = recogrised at national and intemational levels for excellenoe in desgn and
Improved =nergy monitoring and managament awarmess spenifications. Top prize at 2012 Gresn Awards.
:'h: ﬁtm cm":thr?lhu M:;w santrol Linkz to further hitto:/ .".-.-.uw.a:lmnrhn.'-e.'ﬂ."Prem-E'.-ent:.':'ress-ﬂ.emnse.."ll]1‘l-F"ss-
| el Cahe ConeeTVANOR e infarmaticn: Releaces/2 il X200012%20-
omazs heating 5 0o 20E ducat ion® Dand B 206k =52 Dvainsi2 2Dprized NatSI00
renesable snergy | Combined heat and power system based on natural gas |:|1T':._|:E o Ty e——— = -
technologies Photovoltaic elegtrioity preduction. —_——————
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Final epesrgy use: | Caloulated | X Caloulation method: | Aoccording to EL Directive 20020317CE,

162002, UNLTS  11300:0008 and
CASACLING protoool

Measured Noniton=d in year: 2013 [data not yet avaflable)

Heating 4.60 BWhSm® _year Heasting

Heot warber 16.58 kKWh/m?.year 1%

Cooling 14.00 kWh/m*_year

Wentilation in us= but not Goobng

Te=azured iy

Lighting Unknown

El=otrical appti- Unknowmn

anoes (household

iy} il water

Total 35.28 kWh mAyear 7%

P generated Unknowm

eb=otrigity

Costs Total oosts were 1,465 €£/m? gross floor ansa ingluding demolitions.

Marketing effortss | This wery barilding was designed and built acoording to the Bolzamo
CASACLIMA protoool and the official CASACLIMA golden oertification was obtained
fior the first time in the territory of Region Abmezo.

fovards: Golden CASACLIMA cmrtifinate
Special mention of Premio SOSTENAILITA® 2005 of Modena Sustairable Energy
Ap=noy AESE

Project aimc Be=st Current Practios acconding to [TACA protooo], certification in Raftian national
class A" [21.3 E'Wh/me.year); emimions reduced by 15 tmes compared wo the
reguired linmits.

Barildfing addre==: | Wia 5. Demetrior == 218, Localits 5. Gregorio - L Aguila

Brilfing type: Biesidential Hon-residential | Publio Hew Reniorerated
X X
Sirgle-fanmily howuse with 3 storeys

Baril fing size: 173 m* net floor area

Buildfing ervelope | Wood and wood-fibre walls with chalk lining, reinforced (1% ste=l) conorete bowver

Constnucton: walls, insulation of linen fibre. The windows have trple glazing.

Barilfing ervelope | Wall Upper: 0120 W m?_K; lower: 0U126'Wim? K

Lvalies: ‘Window pEs W/ mtE
Rﬂllf'ﬂ!ll.i‘rgtﬂ the attio 009 W/ mEE
Cellar o=iling/ground slab | o1z wi'm*E

Burildfing s=rvioe Systene inolude a 10 k'W reversible geothermal beat pumgp for heating and cocling,

SyStEmS: solar thermal paneds, a wentilation system with heat recovery and integrated
eleotrical heaters, PY panels with 8.5 kW, and fived and adjustable shades.

Inoluded Solar thermal paneds, PY panels (thin-fitm), geothermal heat pump

ren=sable snergy

technologies
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Luxembourg

Final epergy wse: | Caloulated | X Caloulation methed: | Réglement grond-ducal du § mai 2012
modifiont
Measured Nonitored @n year: -
Heating 31.8 kWh/m?_year faniory
Hiot weater 1.7 KWh/mt . year
Cooling 4.5 BWh'm . year
Ventilation 5.3 BWho'me . year ——
Lighiding 23.4 kWh/m . year Lighiing i
El=otrical unknowm 1t
appliamoes
Ausciltiany &.7 EWh'm . year
Total 75.6 KWh/m . year
F¥ productian 37.5 KWh/ m_y=ar R Coskry et
s
Primary ers=rgy Pellets (wood) 1.8 KWhim*.year | Primary energy factor: 0.07
L Gas 10.7 k¥him?.pear | Primary snergy factor: 1.12
Elebriatty 105.9 kWh/m*_year | Primary energy factor: 266
Total 118.5 kWhim? year | (PY production not deducted)
Reneviable energy | 84% of the total final =nergy
contribution ratio: | (P4% of the total slectricity)
Improvement ET% Compared to: | Réglement  grond-ducol du 5§ mal 2012
compar=d 1o maodifiant [version of 2000, Class D)
mational Primary =nergy to  reference
regquiremsnts basilding rational caloulation method (without
Coste % mmillion € (2813 ©/'m?) inal. VAT for construction, withowut oozt for consultanoies,
land and auxiliaries.
Fundirg: Equity ard bank loans.

Marketing effortz

fowards and participations (Fiabol Imt=mational fward, Green Awards, Boubdreprds
04, press artioles as NZED, visted by the Minster of Economy, Lusembourg, for
thee iraupuration of the building.

Ewards: “PFrix d'excelience Fédération dnternotionale des professons immobdliéres FLABC)
Leoernbourg ™ in Sustainable Building category

Linfis to further o Ty, sohiuler.lu

information:

Praojeot aime MIES and HOE [“Hawrte Oysalite Eredronnementale - Certivia™) certifioation.
Barilcfing addnes=: 163 rue d= Kism - L-8000 Strazcen Liscembourg
Burilcfing type: Riesidential Hom-residential | Publio Hew Renowarted
X i
Offuce building
Barilifing size: 3.200 m* net floor area
Barildfing ervelope | Conorete struscture. Extemnal insulation of the bulldng with a mrimimum 24 om
construothon: mmineral wool for extermnal walls. The windows have triple glasng.
Banilchng arvemlops | Wall 013 Wimt i
Uvalues: Winder 0,82 W/m® K
Fioof /oeilirg to the attio 011 Wimt. K to the outside:
018 'Wim*. K to unheated zone
Cellar osiling/ground slab | 0L1T9 'Wimt. K to unheated zone
Busildfing servioe Heating i= based on a biomass (pell=t]) boder. Heating and oooling destribution
Sy ooncrete oore actreation. Cooling is ated by & soroll compressor with a
ﬁmlm:f philler combined with free lirg during the might. All zones are
equipped with (04 -sensors to regulate the hygisnic air stream.
Imoluded Pellet boiler inchuded.
renewable snergy | The roof is fully oovered with PY (338 m® and 135 kW),
tmohnologies:
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. - Inoluded Solar cell park (1,400 m) on flat roof, delivering more than 200,000 kWh.'m?. y=ar,
renswable energy | or 41 KWh/m? year. Geothermal heat pump with 10 wells. Connegted to district
. - N O rway technclogies hezating 2= a back-up solution.
Final eresrgy wse: | Caloulated | X Calculation method: | N5 3031
Measured Nonitored in year: -
Heating 3.9 KWh/m*_ypear Omen
Hiot warber 1.4 BWh/mt year -
Cooling 1.3 EWh/'mt. ypear rsting
Vensilation 7.3 BWhimit year =
Lighting 7.7 EWhi'mt. year -
Electreal unkngem o
appliances
Oithers 0.8 k'Wh/'m*_ypear [ATe—
Total 19.4 kWh/m?.year =
Coaling
veriatian ]
17%
e
: Primary emengy Elegtricity 28.3 kWh/m?_year There are no official national prmary
- — : energy factors avaiflable yet.

Frojees aime Demonstrate the possiility of trancforming a typical 1960z office bunding o & | | Howerer the :;‘]ﬂ o dated
plus-enemgy offiee buliding, generating more erergy during its tifetioee than what life-cyole-bazed primary snargy factor
was used during the production of material=, oconstruction, opsration and for the sleatricity by balancing the grid
demolition. The project i aiming, for & BREEAM-HOR. Outstanding’ olassification, the electricity @nd the PY  produced
highest olassification in BRESAM-MOR. & will also fulfil all reguirements in the elsotricity as an average over &0 years
Horwegian passive house standard for non-residential buildings, M5 3700, at 146

Building addre=s: | Kjarboveien 16 - 20, 1337 Sandvica, Morsay Tatal 8.5 kWh/m? y=ar

z o ; : —residentia : [o—— Renevable energy | 1005 of the total final =nergy.
Burilcking ) Residential N resi Public Hew aed coneribution ratio: | The buillding has besn designed to gererate a surplus of 184 KWhim® year, with
— X K mmﬂm(eﬂdngwﬂmwmm]wmbﬂed
Offiice Bulding energy in matzrials being taksn into acoount.

Eailcfing size: 5 200 m net floor arsa Improement i) Compared to: | Hatsonal rrnnlrrn.rn rl:qurern:ilu for net energy

Building emvelope | Ofd stnectural ef=ments in conorete were kept, highly inculated Smber frame walls m:]':d b L= ﬁ:l.'mdm n T}im.ﬁwhm' o

construction: and charred wood cladding added to maintain the assthetics of the old black glass e peenlea e Tk
fagade. Uze of tailor-made alumimium-framed openable windosz with triple glazing. ’ Irepulation: on t=chnical requirement: far &
'I'he-:le:jgna.irripm;fmel:l‘;ﬂrlg;nwhpetﬂ.ﬁﬂajrmmgspehu::tﬁﬂh wilgsng_works pd
(tects hawe shown artual nes air -:h.ri_l - n - = - - - -

Expomed comorete for high intermnal inerisa = ueeruw enmitting materials reduce EP'E'TDE . High {W;E ;:!'wm;fq ”"h'm"r: and bea:l-nnj W’tm-hmfﬂﬂafw-
entati j f for indoor air guality control. sons learned: q:tu?na or the re-use materials and construction slements, high ENETEy
b efficiency (building =n and innovative ventilation solutionz). Effort waes put
Building emveelope | Wall 013 WimtK into desigrang an optivised energy supply system for onesite production of thermal
Uyl Window LBl WIimt K en=rgy and =lectricity. The project is expected to be an important ﬁenmrr.rnhm
— - — project for ple-snergy buildings worldwide. The building has been oocupied =
Roof (oeiling to the attio 008 W/ me K 2014; therefors, measured values are not yet available.
Cellar o=iling/ground dlab 014 Wimt K st Construction ocosts were 114 miltion NOE [13.86 méllion £, or 2,665 €/'m3). The
Thermal bridgs value U0 Wimt K project was deweloped in cooperation between the Powerhowss-Alliance and the
(mormaliced | Research Centre on Zero Envission Busldings [ZEE).

Builfing servioe El=ctricity is cowered by solar panels on roof. Geothermal heat , for heating, Funding: 14.% mrillicn WO (1,61 méllion ) in funding from the national support program for

Syt cocling and hot water.” Own heat pump to re-use heat from the cooling of ssreer upgrade of exiting bailding: [ENDWA).
parks @s heating. Esterior sursoresn mstomated system. Innceative vensdlation Marketing efforts: | Mew tenant was part of the design team.
system with estremely bow pressare drop over the components and in the verdilation Sowards: BREEAM-HOR "Outstanding’
ducts. Components with high pressure drop, such as the heat reoovery urit, are Lirks to further
bypassed when not in use. The oystem uillises displosement wentilation, demand- information: ey zebno
controfled lighting and better use of daylight.
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