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Energiekonzepte

Gebaudezertifizierung

Greenpeace Deutschland-
zentrale, Hamburg

Stadtquartiere

Freiham, Minchen

Baustoffberatung

Baustoff
Atlas

Katholische Kirche St. Trinitatis,
: Leipzig
Wissenstransfer

SNAP Wettbewerbsbetreuung
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Pilotprojekte Olympische Winterspiele
2018 in Miinchen

Plusenergiehaus M., Seeheim-Jugenheim
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Use of thermal heat of PV
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Project information

Architects ee concept GmbH, Darmstadt

Energy concept ee concept GmbH, Darmstadt

Building-owner private

Year of construction 2010

Building Standard Plus-energy, Effizienzhaus Plus, CO,-
neutral

Housing space 255 m?

End Energy demand 37,79 KWh/m?a

(heating/power)/m?

End Energy production 57,92 KWh/m?a

(heating/power)/m?

Hegger et al.: Aktivhaus

Energy concept and design integration
House P, Steinbach i.T.
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Aufbau von innen nach auf3en:
15,0 mm Gipsfaserplatte
240 mm Install. Raum e
Dampfsperre N M ™
15,0 mm OSB b ~
260 mm FJI Trager, ausgeflockt =
60,0 mm Holzweichfaserplatte 5 =
24 mm Lattung H e
Rauspundschalung H' 4

Zinkblechdeckung
Unterkonstruktion PV

Energy concept and design integration ee concept
House P, Steinbach i.T.
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Forderpumpe
605 kWh/a

Geothermie

Heizwarme
1.465 kWh/a

Luftfiihru ngx
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Warmwasser Haushaltsstrom
745 kWh/a 2.500 kWh/a

~h

(Endenergie)
ca. 10.500 kWh/a

—

Solarthermie
(Endenergie)
ca. 3.600kWh/a

Bilanz (berechnet)
+ 4.249 kWh/a

Power generation 2011 / 2012
(measured)
~ 7.000 kWh/a = 50.000 Km

ee concept

Energy concept and design integration

House P, Steinbach i.T.
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Project information

Architects
Energy concept

Building-owner

Schulz & Schulz architekten
ee concept GmbH, Darmstadt

Katholic church

Year of construction

Building Standard

Building space

2014

KfW-40 (Unterschreitung EnEV 2009 um
69%)

1900 m?

2

End Energy demand (heating/power)/m

End Energy production
(heating/power)/m?

37,8 kWh/m? (housing)
40,6 kWh/m? (church)

26,3 kWh/m?

Energy concept and design integration
St. Trinitatis Church, Leipzig

Hegger et al.: Aktivhaus
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Energy concept and design integration ee concept

St. Trinitatis Church, Leipzig
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150 m? PV-power plant
(15,6 kWpeak) > 10 MWh/a i
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Energy concept and design integration ee concept

St. Trinitatis Church, Leipzig
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Energy concept and design integration
St. Trinitatis Church, Leipzig



Team ECOLAR HTWG Konstanz

Functional, energetic an design integration ee concept
ECOLAR Home, HTWG Konstanz
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Functional, energetic an design integration ee concept
ECOLAR Home, HTWG Konstanz
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Functional, energetic an design integration
ECOLAR Home, HTWG Konstanz
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Team ECOLAR HTWG Konstanz

ee concept
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Design process




Nursery school Vitos-Area, Marburg

Building-owner: City of Marburg
Project executing organization: SEG Marburg
architects: OPUS Architekten
Building services: Plan4Life
Electrical planning: Schaub & Kihn
Energy concept: ee concept GmbH
Beginn planning: autumn 2012
completition: spring 2014

e+ Kita Marburg
Project planner
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e+ Kindertagesstatte Marburg

e+ Kita Marburg ee concept
Site




Quelle: Opus Architekten

e+ Kita Marburg ee concept
1st design sketch



e+ Kita Marburg ee concept
Local vegetation



PV-Flachen
Wirkungsgrad PV-System
12,0%

spez. PE Strom
142,6 kWh/m’a

spez. Ertrag PV-System
118,8 kWh/m2a

notwendige Modulflache
309 m’

Primarenergie gesamt
95.569 kWh/a

Endenergie gesamt
36.757 kWh/a

spez. Ertrag PV-System
28.512 kWh/m2a

notwendige Modulflache
309,4 m’

Dach 1
Dach
Gartenhutte

Fassade

Flachenpotenzial

324 m’

31,5 m’
86,4 m’

notwendige installierte Leistung

e+ Kita Marburg
Energy balance

37,1 kWhpeak

ee COﬂC?pt
gmbh



Neigung nutzbare  spezifische nutzbare

Modulflache Solarflache Einstrahlung Einstrahlung
[°] [%] [ %] [% ]
0 100 100 100

The architects point of view

10 75 106 80

20 6 117 68
\ \
30 53 113 60

Quelle: Hegger, Fuchs, Stark, Zeumer: Energie Atlas

e+ Kita Marburg
PV-potential



Neigung

nutzbare

spezifische nutzbare

Modulflache Solarflache Einstrahlung Einstrahlung
[°] [%] [ %] [% ]
0 100 100 100
10 iz 106 80
20 61 111 68
30 53 113 60

e+ Kita Marburg
PV-potential

The public utilities point of view
Quelle: Hegger, Fuchs, Stark, Zeumer: Energie Atlas




Neigung nutzbare  spezifische nutzbare

Modulflache Solarflache Einstrahlung Einstrahlung
[°] [ %] [ %] [ %]
0 100 100 100  The buildings point

of view for high

performance and
cost efficiency

10 75 106 80

20 6 4 68
30 53 113 60

Quelle: Hegger, Fuchs, Stark, Zeumer: Energie Atlas

e+ Kita Marburg
PV-potential



25. Mai | 15.00 Uhr

25. Mai | 17.00 Uhr

e+ Kita Marburg 40 eeconcept
Optimized design sketch
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e+ Kita Marburg ee concept
Optimized design sketch — Image



Grafik: e+ Kindertagesstatte Marburg, opus Architekten, ee concept GmbH

e+ Kita Marburg 42 eeconcept
Optimized design sketch — Image



Primdrenergie gesamt Endenergie gesamt
106.791 kWh/a 41.073 kWh/a

PV-Flachen
Wirkungsgrad PV-System spez. Ertrag PV-System spez. notw. Ertrag PV-System
14,0% 129,5 kWh/m2a 41.073 kWh/m2a

notwendige Modulflache
317,2 m’

Flachenpotenzial
Dach 1 288 m°
Fassade 67,5 m°

notwendige installierte Leistung
ca. 53,3 kWhpeak

e+ Kita Marburg ee concept
Tracking of energy balance



Mégliche Photovoltaikmodule bei solaraktiver Fliche 3,0 m

Dach Mittelteilung

No Modul-Hersteller Modul-Typ Modulwirkungsgrad [%] Asthetik
a b [4
1 AnelEnerji Production Industry and Trade INC 14.05; 1507/1663 992 33 2x1.5 |schwarz, linienhafte Kontakte, Rshmen v
3 AxSun Solar GmbH Co. KG 14.1,145 1495 995 42 | 2x15 [Schwarz, linienhafte Kontakte, Rahmen v
4 14.11-15.46 1503 950 40 | 2«15 [schwarz linienhafte Kontakte, Rahmen v
5 14.14-1451 1486 1309 | 50 | 2x15 |schwarz linienhafte Kontakte Rahmen v
6 14.96 1482 952 42 | 2x1.5 [schwarz, linienhafte Kontakte, Rah v
7 Seraphim Solar System Co.Ltd. 14 62-1564 1482 954 40 2x1.5 |[schwarz, linienhafte Kontakte, Rahmen v
8 |ZEN Renewables 14.72 1507 992 33 | 2415 |Schwarz, linienhafte K , Rshmen v
Fassade 3 fach Teilun
No Modul-Hersteller Modul-Typ Modulwirkungsgrad [%] Rastermall Asthetik
a b <

Mogliche Photovoltaikmodule bei solaraktiver Flache 2.8 m
Dach Mittelteilung
No Modul-Hersteller Modul-Typ Modulwirkungsgrad [%] e Asthetik
a b [3
1 Asola GmbH 200W/48m Solrif 14.21 1386 1015 Schwarz, linienhafte Kontakte, Rshmen
2 Sillia Energie 48 M 200 Solrif 14.20 1337 1001 |17 Schwarz, linienhafte Kontakte, Rshmen

Schwarz, linienhafte Kontakte, Rahmen

e+ Kita Marburg
Detailing the PV
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Angezchritene
Modue ais Dummy chne Funkson
Fassadeneiement belegt mit je 4 Dachanlage belegt mit je Anl esamtieistun,
6 LG SIC monoknstallienen Modulen  / 29 LG SIC monokristalliznen Modulen D,:::gg,“_s kwpg
15:” BSkEg 210 Weldod / Modulleishing 250 WpModud Fassadenanlage 8 kWp
5 kWp'Flache / 7.25 kWp/Flache
i Ertrag Dachanlage ca. 925 kWh/kWp = 40237 kWh/a
Ertrag Fassadenanlage ca. 4320 kWh/kWp = 3851 kWh/a
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I
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e+ Kita Marburg ee concept
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Detailing the PV



Ansicht Westen
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e+ Kita Marburg
Detailing the PV
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e+ Kita Marburg
Detailing the shading
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Vertikalschnitt Westfassade, M 1 : 50

Construction:

Roof:

Facade PV:

Facade:

U-Values:
Facade UG
Facade OG
Roof
Window
Floor

U,-Value glazing
Blower-Door: ns,

e+ Kita Marburg
Building envelope

BIPV
BIPV

tripple glazing
aluminum

= 0,135 W/m?K
= 0,15 W/m?K
=0,15 W/m?K
= 0,82 W/m?K
= 0,116 W/m?K

= 0,6 W/m?K
<0,69/h




Energy demand EnEV

Primary energy demand Q,;: 40,18 kWh/m?a

Energy demand

Primary energy demand Q,;: - 24,0 kWh/m?a

End energy demand Q.: - 9,3 kWh/m?a

According to Effizienzhaus Plus (inkl. power for usage and energy surplus PV)
End energy demand Q.: - 3,9 kWh/m?a

According to AktivPlus (inkl. power for usage and energy surplus PV)

2D aktivplus

Building services

Mechanical ventilation with high efficient heat recovery (Kitchen without heat recovery), underfloor
heating

Two air-water-heat pumps for drinking water and heating with indirect thermal storage
BIPV

e+ Kita Marburg
Energy performance



Zentrale Liiftung mit WRG PV Flache

Solarnutzung
flir passive Warme

FuBbodenheizung Zentraler Verteilschacht

e+ Kita Marburg ee concept
Energy performance



Nordorientierung der Natiirliche Abschattung
Fassade zum Schutz durch Dachiiberstand

gegen Uberhitzung PV Flache
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Li EELuftstrom iber
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Auskragung

flr passive Warme —1

Solarnutzung FassadeTl

ee concept

e+ Kita Marburg
Energy performance
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e+ Kita Marburg
Energy performance

ee concept

gmbo



BIPV

Intransparent Monocristalline PV

Installed power: 55 kWp
Orientation: south
PV-Modul: 360 ErtexSolar
surface: 365 m?
Anual end energy gain PV:
40 690 kWh/a
ee concept

e+ Kita Marburg
Energy performance



Passive

Energy Energy Energy Energy Energy

Active technologies

source collector conversion transfer service
grid power
Air-water heat
PV pump Thermal
sun 365 m? TWW storage Hot water
52,22kW e (Kompaktgerat/ 2701/ 55°C
2,7kW)
Air-water heat 'Sl'tr:) (a;;rgzl
Exterior air pump unterfloor heating
(Splitgerat/ heating
20,5kW) 5001 / 35°C
Fresh air
Mechanical
i ) 2.000 m3/h
. ventilation with .
Used air heat recovery (f"‘eSh air
(n =82%) kitchen
1.900m?3/h)
Cool night air

e+ Kita Marburg
Energy performance



Primary  10000,00

energy
[KWh]
5000,00
0,00
-5000,00
-10000,00
-15000,00

PEI ges including all produced power
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23 25 27 29 31 33 35 37 39 41 43 45 47 49
Time [a]

13 15 17 19

T~

Calculated with PEF =24

e+ Kita Marburg
Energy performance

ee concept

gmbh



PEI ges including all produced power
A 3 year energetic pay-off of production energy of PV

Primary A reduction of PEF factors in the future

energy
[KWh]

10000,00
8000,00
6000,00
4000,00
2000,00
Time [a]
0,00
12345678 91011121314151617181920212223242526272829303132333435363738394041424344454647484950
-2000,00

-4000,00

-6000,00

e+ Kita Marburg
Energy performance



PEI ges over 50 years

Maintenece of
building

1.535,0 kWh/m?a
Production of
building

7.705,5 kWh/m?a

Energy for
operation
-21.306,8
kWh/m?a

Credit for reuse
-1.135,5
50a kWh/m2a

-13.201,8
kWh/m?2a

e+ Kita Marburg ee concept

Energy performance



Maintenece of
building

1.535,0 kWh/m?a
Production of
building

7.705,5 kWh/m?a

PEI ges over 50 years

Energy for
operation
-21.306,8
kWh/m?a

50a
-13.201,8
kWh/m?2a

Credit for reuse
-1.135,5
kWh/m2a

Environmental
pollution by
buildings
changes to
environmetal
relaxation

e+ Kita Marburg

Energy performance

ee concbehpt
gm
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Vertikalschnitt Westfassade, M 1 : 50

Construction:

Roof:

Facade PV:

Facade:

U-Values:
Facade UG
Facade OG
Roof
Window
Floor

U,-Value glazing
Blower-Door: ns,

e+ Kita Marburg
Building envelope

BIPV
BIPV

tripple glazing
aluminum

= 0,135 W/m?K
= 0,15 W/m?K
=0,15 W/m?K
= 0,82 W/m?K
= 0,116 W/m?K

= 0,6 W/m?K
<0,69/h
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Constructional integration in building elements N .
. Increased durability of building

i components

| Leads to reduction of
Water tight cladding »anyway-costs*
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Use for power (e.g. heat pump technology)
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