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- DIE VISION 2050 — KLIMANEUTRALE GEBAUDE
THE VISION FOR 2050 — BUILDINGS WITH A NET-ZERO ENERGY FOOTPRINT

Sonne/sun

Gas/Gas

[,‘1"

Ir- ¢ Geothermie/Geothermal energy

SAINT-GOUBAIN
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- DIE SCHULE IST FUR RUND 450 SCHULER IM ALTER VON 6 BIS 16 JAHREN
THE SCHOOL IS DESIGNED FOR ABOUT 450 PUPILS BETWEEN SIX AND SIXTEEN YEARS OF AGE.

Hauptgebaude /
Main building (1954)

Erweiterungsgebaude /
Expansion building (2004)
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- EXISTING BUILDINGS

Nordfassade
! North facade

Klassenraume
Class rooms
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- MAIN BUILDING 1,200 m?, THREE STORIES ABOVE GROUND, ONE BELOW
GROUND
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Sudfassade | South facade
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Nordfassade | North facade

SAINT-GOBAIN
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DENKMALSCHUTZ
PROTECTED CULTURAL ELEMENTS
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- THE BUILDING iIsover @ nglpﬁs "weber I GLASSOLUTIONS

Main building from 1954

Base area of Building 1,200 m?

Three aboveground and one underground floor

Classrooms for about 450 students and a caretaker's apartment
Storage and technical rooms in the basement

Reduction of heat loss through the building envelope by 80%

n M
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- THERMOGRAPHIC ANALYSES =Z

\

Fraunhofer

IBP
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- ASSESSMENT AND ANALYSIS = Fraunhofer
IBP

SAINT-GOUBAIN
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- PREPARATION AND PARTICIPATION

Hﬂ'-”l:l-'lllll'll:l des Rawmklimas durch Sch | Ly

Dr. Annette Roser
IREES GmbH - Institut fur
Ressourceneffizienz und
Energiestrategien

SAINT-GOBAIN
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Beurteilung des Raumklimas durch Schiiler und Lehrer

vilielwerte (in Noten)
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Dr. Annette Roser
Geschaftsfeldleiterin sozial-
wissenschaftliche Evaluation
IREES GmbH - Institut fir
Ressourceneffizienz und
Energiestrategien
Schonfeldstralle 8

76131 Karlsruhe

Telefon 0721 /9152636 -33
Fax: 0721/9152636 -11
E-Mail: a.roser@irees.de
www.irees.de
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ENERGIEVERSORGUNG DER PLUSENERGIESCHULE
ENERGY SUPPLY OF PLUS-ENERGY SCHOOL

Tageslichtnutzung und Sonnenschutzsysteme fir
Bnllchturtg / Use of dmﬁﬁ'ﬂht and sun

Keine fossilen Energietriger /
No fossil-based sources of energy -
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DIE THERMISCHE HULLE
THE THERMAL ENVELOPE
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30.cm WDVE webertherm 100 mit EPS 03 auf dem gréfiten Tell der Mordlassade (EPS j ve

von Isovarl Tedle wurden mit webertherm & 100 Warmadamm-Varbundsystem mit 9,8 cm Vakuumeandwich-Elemente webartharm LockPlate for Glebelwande
Dammplatten aus Minaralwodle ausgefinr, / und Tall der Aulienwand Mord Im Bareich Sanitiraniagen / 58 cm webor fharm
F0 cm WOLS weberthetm 100 with £P5 OFL on mast of the novth facads (EPS from LockPlate vacoum sanawich efements for gabie wails and part of the north oufer
FEOVERD, Parts were eraciled with weberthamn A 100 external thesmnai Indidatian wai, in the area of the sanitary faciftics

coimphodite system with insidaling paneds made of minedal wool

Perimeterddmmung bzw. erdberdhrte Béden / Perimeter insulation or Noars

_ MW 053 in eontact with the subsirale
20cm webertharm AT0D Wirmedimm-Varbundsystam (0,033 W/mk ) Icm Vakusmdammueng VacuPad Akustlc EVP Q07 won Isaver fir ardbardhrte Boden
mit Steinwalie von 1sover / 20 of webeftherm 4 100 external Thesmal dsulation X em VacuPad Akustic EVE 007 wacuwm inswlabion from Jrower for floars in contact

compssite siebem (ROIT WARKE with stare wool from ISOVER itk The sidisiate

MW G332 Fanstarfiichen mit LAftu Window surfaces with ventilation
20 cm Isover ULTEMATE Hontur FSP-032 hinter den Solarpanechen f 20 cm ISOVER _ tor natrllche NachtioHung ;?n:lmtun.' verstllation ap Mol =
LLTIMATE Komiur FE0-0Z2 behing the salar paneis £

Fensterflichen mit Glas von Saint-Gokain / s |
Window surfaces with glass from Saint-Gobain [ El
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- WARMEDAMMUNG

THERMAL INSULATION
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THERMAL INSULATION

- WARMEDAMMUNG

SAINT-GOBAIN
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- LOSUNGEN ISOVER VACUPAD AKUSTIC EVP 007
SOLUTIONS ISOVER VACUPAD AKUSTIC EVP 007

Erdberuhrter Boden / Floor in contact with the substrate:
¢ 3 cm Vakuumdammung VacuPad Akustic EVP 007 von Isover/
¢ 3 cm vacuum insulation VacuPad Akustic EVP 007 from Isover
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- THE THERMAL ENVELOPE

Component

U value
before

after

Measure

Quter wall, gab."e s.'de
Oufer Waﬂ (except for the
ground floor, south)
Wmdow c!assrooms
Roof

Floor / cen‘mg agamst ambfent a.'r

Floor agamst substrafe

Parapet upper ﬂoor south

Wmdow sfafrcases

C‘emng of the unheateo‘ ceﬂar

1,70

Outer wall ground floor, south 170

3,00

= 70

?60

080

31’0

o117

5?5""fﬁﬁﬁﬁﬁ]ﬁﬁfﬁfﬁfﬁﬁfﬁ

015

0.80
0, IO/O 15

=
020

0,47

___frame g!ass from Samt Gobam

Additional 9 cm vacuum sandwich efement Weber
Additional 30 cm thermal insulation, Isover and
Weber

Addftzonaf 20 cm mmeraf woo! msufatfon .’sover
Additional 20 cm mmeraf woo;‘ r‘ﬂsufatfon Is over"mm
Th,"ee-paned Diamant 9'»":35’5 W."L"h ,Oa.S'vae house

Additional 30 cm EPS s‘-"?SU."ahon /9 o Vacuum.._._._._.._
insulation + EPS insulation, Isover

Addft;o;-,na; ?2 cm mmeraf Woo;' msu;’at.fc}n ;"sovgr
Additional 14 cm mineral wool insulation, Isover
Additional 3 cm vacuum fﬂSU.-’at:on eover
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- INNENAUSBAU
DRY LINING

Trockenbau und Schallschutz / Dry construction and soundproofing:

®  Isover ULTIMATE Trennwandfilz-040 im Innenausbau

¢ Isover ULTIMATE Trennwandfilz-040 in the interior construction,
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- INNENAUSBAU
DRY LINING

p—

- il

g ~ / L
Trockenbau und Schallschutz / Dry construction and soundproofing:
¢ Isover ULTIMATE Trennwandfilz-040 im Innenausbau
¢ Isover ULTIMATE Trennwandfilz-040 in the interior construction,

SAINT-GOUBAIN
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- BELICHTUNG SAINT-GOBAIN DREISCHEIBEN-DIAMANT-GLAS
NATURAL LIGHT SAINT-GOBAIN THREE-PANEL DIAMANT GLASS

Sudfassade / South facade: Nordfassade / North”fa(;ade:
¢ SGG CLIMATOP MAX Ug 0,5; LT 73; g 59; ¢ SGG CLIMATOP MAX Ug 0,5; LT 73; g 59;

° 6-12Kr-4-12Kr-6 ° 6-12Kr-4-12Kr-VsG33.1
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- BELEUCHTUNG

ARTIFICIAL LIGHT
Sensorik fiir Lichtmanagement / Sensorik fur Lichtmanagement /
Sensors for light management Sensors for light management
LichtfGhler zur tageslichtabhangigen Kunstlichtsteuerung Prasenzmelder zur prasenzabhangigen Steuerung

Light sensors to control artificial light, depending on daylight Presence detectors for operation depending on presence

21/ Plusenergieschule Stuttgart SAINT-GOBAIN



- BELEUCHTUNG
ARTIFICIAL LIGHT
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- BELEUCHTUNG
ARTIFICIAL LIGHT
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- BELUFTUNG UND KUHLUNG
VENTILATION AND COOLING

SAINT-GOUBAIN
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- BELUFTUNG UND KUHLUNG
VENTILATION AND COOLING
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GEOTHERMIC FOR HEATING

- GEOTHERMIE FUR HEIZUNG

SAINT-GOUBAIN
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- PHOTOVOLTAIK 1.800 m?> UND ERBRINGT EINE LEISTUNG VON 220 kWph.
PHOTOVOLTAIC 1,800 m? AND GENERATES AN OUTPUT OF 220 kWp

SAINT-GOBAIN
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- PHOTOVOLTAIK
PHOTOVOLTAIC
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- AFTER RENOVATION isover @|Rigips Tweber I aiassoirions

Insulation: roof 20 cm, outer wall 10-30 cm,
Floor / Roof Vacuum Insulation Panels (VIP), EPS
Heat generation: Heat pump with 52 geothermal probes with 90 m depth

Heat transfer: low-temperature surface heating system temperatures
of 45°C /35°C (TVL/ TRL)

Power generation: Photovoltaic with 220 kWp (1.800m?)

Hybrid ventilation: ventilation system with 90% heat recovery

Efficient lighting system: Daylight-dependent control and presence detector
No refrigeration for cooling purposes (exception: server room)

n I,
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- VOR- UND NACH DER SANIERUNG
BEFORE AND AFTER RENOVATION
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- NACH DER SANIERUNG Isover @ﬁjmg"lﬁ ~'weber ml-JIELAEEﬂLUTIDNS
AFTER RENOVATION e e S o
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SCHALLSCHUTZ & RAUMAKUSTIK
NOISE CONTROL & ROOM ACOUSTICS
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- SCHALLMESSUNGEN AM GEBAUDE 2017
ACOUSTIC IN SITU MEASUREMENTS PLUS-ENERGY-SCHOOL STUTTGART 2017
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- KUMULIERTE STROMERZEUGUNG UND VERBRAUCH
CUMULATED POWER PRODUCTION AND CONSUMPTION

' 2017 ' 2018 .
taoc00 | 20— . — : 4m 429,000 kWh PV-production
—=Stromverbrauch == St I ' . /'/
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NUTZERZUFRIEDENHEIT / USER SATISFACTION
OVERALL IMPROVED SATISFACTION

How do you rate this room with regard to the following aspects?

==+ pupils/teachers ~ before (N=131/19) =@~ pupils/teachers ~ after (N=184/8)

Warm enough in winter
Warm enough in spring and autumn |

Pleasant temperatures in summer
Enough fresh air in the room |
Enough light in the room |
Glare protection from the sun |
Silence: no noise from outside

Quiet in the building and in the room |

Room acoustics | ‘.
| like the appearance of the building | 1 /,3'
Overall, | feel comfortable & o | ‘ i
1,0 20 30 4,0 50 6,0
Very good Unsatisfactory
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- FEIERLICHE EROFFNUNG AM 14. JULI 2017
OPENING CEREMONY 14™ OF JULY 2017
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