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Design, Build and Operation of a Passive House
for the Purpose of
Environmental Education and Nature Observation
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Aimed purposes

o Spreading the knowledge of sustainable building: ‘
- own students
- teachers and pupils
- in-service training for different groups

o Open to the audience to disseminate of results of our research groups
o Integrating different techniques (soft and hard) in a edicational center
o Cooperation between diffent groups of students
o Three international building camps
Secondary technical school for the realisation

Q
o Dissertations : master in Industrial Engineering, Erasmusstudents
o Building similar observation cabins at other locations
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ELECTRABELHUT
Electrabel fund for environmental safety 2005

King Baudouin

Foundation

Project definition

Build and start a small documentation and educational centre realized
with the passive house standard and with ecological and renewable
materials

Objectives
& building “Electrabelhut”: dimensions 8m x 8m

% integration research and education
%, accessible for public
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Theoretical background

Four parameters to obtain a passive concept

insulation

. ’

orientation
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ventilation
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Three certificate criteria for a passive house:

O the net energy demand for heating < 15 kWh/m? year

O air-tightness n.,, < 0,6 h-1 (tested by the blowerdoor

O temperature exceeding frequency above 25°C < 5%
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Importance of developing and
designing phase
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Concept & design: building enveloppe

Components U [W/m2.K]
Groundfloor 30 cm foamglas 0,13
20 cm concrete or rammed earth
Walls ad the bottom {10 cm foamglas 0,14
14 cm brick
20 cm foamglas
Walls 44 cm cellulose 0,10
2 cm earth
Roof 30 cm cellulose 0,14
2 cm earth
~~7|Double window Double pane (1.1) 0,8
with woor frames  [Single pane (4.2) (g=0.6)
Entrance door Triple pane (g=0.6) 0,8
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Commissioning team

— Contractors, Engineers, Architect, Supplier, Security
manager, ...

— Students
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Flowcharts and Data Models
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environmental PHPP Construction EPBD PHP environmental
planning standards standards regulations PMP planning
R |
Owner
wﬁl Design drawing
Site plan
Al
Certified -
- lambda value Initial PHPP
- energy efﬂciency calculation .
= Thermal bridge
A2 analysis if
A y ‘ non- standard
Building || BIM - model
drawing
A3
E - level
Fictive cooling
Io IEF;Bti n Ventilation
alculatio System
A4
energy indicator
Final PHPP = for heating
calculation overheating
A5 temp > 25 °C_
Building
M | demand
PHPP _ EPB PHPP 26
software Thermal bridge reporter software
Sketch PH Energy analysis software | Epg PH Energy EPB
program consultant BIM - tool software consultant reporter
Node: Title: Use of EPB/PHP standards for Cx and RCx of buildings No.: A
£
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Dynamic simulations of energy performance

-TRNSYS: simulation of the physical and technical characteristics of the
building and its equipment using one unique dynamic model
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- SOLARIN (Ecofys): to optimise the implantation of different buildings on
site-level with respect to the application of active and passive solar energy
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m Jaarlijkse warmtebehoeften : 293 100 kWh/ jaar
dwz [12.7 kWh/ m2 jaar

wradwa]

= 1.0
= £
5 0-87 :::
A= 0
0.6 -
0.2 ! _
0.0 i I P T J i -10
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan

Date: Sun 0Ll/Jan to Sun 31/De ¢

= Heating plant sensible load: Gelijkvloers_0 & Geljkvloers 0 (beb266_sene2_siml_refjaaraps)

== Dry-bulb temperature: (beb266_sere2_siml_refjaaraps)
Energy demand for heating (16
A



Energy Balance
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-0.8
Jan Feb Mrt  Apr Mei Jun Jul Aug Sep Okt Nov  Dec

B Warmte behoefte O Interne winsten O Zonnewinsten B Transmissie verliezen O Ventilatie verliezen
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Bestand  Help

Projectgegevens | Bibliotheken |

selecteer deelproject/subdossier:

projectl - electrabelschuilbut

| electrabelschuilbut

2l

=[] ventilatiszone
= [:I Energiesector
D oostelijke gevel
D westelijlke gevel
D zuidelijke gevel
D noordelijke geve

[ ] dak
D wloer

Installaties

[ electrabelschuilbut
= [ Yerwarming en koeling
D Energiesector
D Bevochtigingstoestelen
= [Z] verlichting
] Energiesectar
=[] Ventilatie
D Wentilatiezone
D Hulpenergie pompen en .
D Hulpenergie wentilatoren
D Thermische zonne-energ
D Fokovalkaische zonne-en

Hygiénische ventilatie

[ electrabelschuilbut
=[] ventilatiezone
= [:I Energiesector

[ ] Rruimte 1

Resultaten

[ electrabelschuilhut
D Algemneen
=[] Yerwarming
D Energiesector

[C koeling
[ .

Energiebehoefte voor ruimteverwarming

Transmissieverliszen
Yentilatievetliezen
Interne winsten
Zonnewinsken
Benuttingsfactor
Metto energiebehoefte
Systeernrendement
Bruto energiebehnefte
Cpwekkingsrendement

Eindenergieverbruik

Cnvolledige invoer voor volgende gegevens:
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Werking software

Handleiding bij versie 1.0

Decysis, februari 2006
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Building procedure and detalls
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—heuten Jadder
—othd:el(wd kb
op nbben
—dakhuid (EPDM)
—onderdakplaat — houtvezelplaat Jom
—kepers 38x220mm + sl
(L o
—gordingen 75x220mm+
paplarvickken
—houwpapier

J

+2.65

- lsclatie

Fan

I e

[-polybeton — 200 mm
Fisclatie uit cellenglas — 300 mm

-aanvulling

[-stampleem

—adh
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Layer of stabilized sand — PE-foll
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Central gap 2,5 m by 2,5 m — later stage cork layer with above
a loam floor
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Uneveness of concrete slab — wooden base plate combined with
a High Pressure Laminate
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Prefabricated trusses are placed

[

-

m

< Tempus - 16 september 2010
&

N
1419

SINTLIEVEN HOGES"

28



"
fs

SINTLIEYEN HOGE

29

- 16 september 2010

Tempus



Vlsually closmg the pyramid
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Water proofness: epdm rubber IQHQ
Joints were closed by welding, using warm air of 600°C
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Cabinet-making: four windows, one door

e

4

L4
m
< Tempus - 16 september 2010

32

¥



Cabinet-making: four windows, one door

63

263

terrasbeplanking
~keperwerk 7 cm
I-dakhuid (EPDM)
~uitwerken helling 2 cm
Fhouten beplanking 18mm of OSB
Open Joist ligger

h=4Q0,6 cm, |1=366 cm +
solatie papierviokken
bouwpapier
Fhoutflex isclatie tussen kepers 5 cm
Flattenwerk 22mm
—gipskartonplaat

rstampleem 25 em
PE—folie

Fkurk 30 cm
~PE—folie
Faanwulling met
gestabiliseerd) zand
Fgeotextiel

plaat
"tand]

i
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Cabinet-making: four windows, one door
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Intello
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vapour retarder — isofloc cellulose insulation
R e T Té
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Detail insulation: foamglass — isofloc insulation

.

263

—houten ladder
~rondhout
—elektriciteitspaal op ribben
—dakhuid (EPDM)
—onderdakplaat — houtvezelplaat 18mm
—Open Joist—ligger
h=40,6cm, 1=305cm + isclatie
papierviokken
" bouwpapier
J" isolatie houtflex 5 em tussen
norizontaal lattenwerk
—vertikaal lattenwerk 22mm ~|»265
L gipskartonplaat

keilbouten

¥

%]
+2.50 K4
. K
v
e 2
o e VY avavav, 7 o
T30 15 TS "’..:::::::::: S LM
S0 SRR RIS IIRIT ~r IR i
; Ze
< 5
o0 i .'C“': ~gewapende betonnen plaat 25 cm
e onderaan: 8/8/150/150
bovenaan: 10/10/150/150
bijlegwapening diam 10 alle 20 cm
—O— kruiplengte: 7m
—~PE—folie
snede 1 -foamglas %@rboord 2 x 150mm
L PE—folie L+
—aanwlling met (gestabiliseerd) zand
-geotextiel
-
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September 2007: Passive cabin was set on fire

o

<

‘Fn

< Tempus - 16 september 2010
&

L
&



50CI4
Gy ?/(0

b

September 2007: Passive cabin was set on fire
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September 2007: Passive cabin was set on fire SINFLIEVEN HOGES

39




SINTLIEVEN HOGECT

Cooperation with VTI, 7th year cabinet-making
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November 2007: Rebuilding of the passive cabin

Whole procedure of 2007 was repeated
Added: four tree trunks — wooden pillars — cellulose inside — Fermacell plates
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Future plans
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Placing ventilation unit (mechanical in — mechanical out)

Placing sensors (temperature, lighting, occupation,

Constructing three other pyramids
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Low energy cabin
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Voorgevel
(6

Inside height of 6m

Square 12m - 12m
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Contact:

Lien Verberckmoes

KaHo Sint-Lieven,

Experts Group on Sustainable Building and Living, Aalst, Belgium

lien.verberckmoes@kahosl.be
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