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Overall planning old/new build

Architechture + Technical planning
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= Building measurement+ expert advice
= PH-Consulting + Certification

=

Training + Development
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We need new recipes !
Special attributes in heated non-residential buildings

Standard Non-Res

High heating demand in spite of high internal heat gains,
(facilities, light, people,..)

High cooling demand caused by internal gains, missing
systems for passive cooling (shading, ventilation, brine
energy,..) and normally high requirements to summer comfort
in working areas.

This causes higher costs for cooling than for heating
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We need new recipes !
Special attributes in heated non-residential buildings b

in Sustainable Building

edyn

Passive Non-Res

Minimal heating demand by consequent avoiding of losses
and using the high internal heat gains, (facilities, light, people) =%

Minimal cooling demand by integrated shading concepts and
using passive cooling (ventilation over night and brine energy)
to meet the high requirements to summer comfort in working

dreas.

This causes low costs for cooling and heating



Passive Art Museum Ravensburg 2012

1st PH-Museum worldwide with PHI Certification

Source: architekten professor arno lederer, jorunn ragnarsdéttir, marc oei

Recycled
brick
facade !
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Building envelope: Thermal bridges
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Building envelope: Garage ceiling

Herz &Lang
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Garage ceiling
26 cm Insulation

Thermal Conductivity: 035
U = 0,136 W/(m2K) incl.
Bracket (System Abakus)
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Building envelope: Brick facade
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uftschicht Mauerwerk

Putzschicht - L 100760/

315

Festigkeit mind. S400 Duplex-Edelstahi

Bild 18. WK-D-290-7.0- Lean Duplex Rostfrei D4
Fig. 18 WK-D-290-7,0 lean duplex stainless steel D4

Brick facade 24 cm
Insulation

Thermal conductivity: 032
U = 0,137 W/(m2K) incl.
Brackets and wind anchor
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Building envelope: Conduit ventilation
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Passive house facade enables §<£
conduit to run through the facade 8§
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Building envelope: Revolving door

Herz &Lang

Your Specialists
in Sustainable Building

OLC
Improvements for use in a Passive House §§
- Double glazing Ug = 1,1 W/(m2K) 3%
- Insulated curved panels §§-
- Thermal break profiles in the vertikal, floor and ceiling ring &
- Double brush seal

- Standard position to 360 °, warm side returns to the inside after rotation ([ E)

-
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Detail E
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Source: architekten professor arno lederer, jorunn ragnarsdéttir, marc oei; Blasi GmbH



Building envelope: Revolving door
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Building envelope: Air tightness (n;,< 0,40 1/h)

Herz &Llang
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iiber die Luftdichtheitsmessung qig = 0:71 m3/(mzh) § g
- 3
Das Gebiude/Objekt 8 Qci
Kunstmuseum Ravensburg »
BurgstraBe 9 (I E)
88212 Ravensburg
hat am 04.12.12

bei der Messung der Luftdichtheit nach DIN EN 13829, Verfahren A
folgenden Wert fir die Lufiwechselrate bei 50 Pascal erzielt:

N s - 0,30 1/n

Die Anforderungen an die Luftdichtheit nach Passivhausinstitut betragen
bei Gebauden mit raumlufttechnischen Anlagen:

N e < 0,6 1n

Die Anforderungen der Vorschrift werden erfiilit.
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Building envelope: Vaulted roof
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Vaulted roof

30 cm Insulation
Thermal conductivity:
U =0,127 W/(m2K)
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Source: architekten professor arno lederer, jorunn ragnarsdéttir, marc oei
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Building Services

Herz &Lang

Your Specialists
in Sustainable Building

Requirements for the indoor environment
for the protection of works of art

Room air temperature 20-24 °C
Relative humidity 50 % +/-5%
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Heating and cooling pp = ,. ll E)
- Gas absorption heat pump 40kW, COP 1.6 ~p >

with borehole heat exchangers 15kW
and buffer tank

- Concrete core temperature control for heating
and cooling of ceilings (base load)

- Flow temperature max. 35/28°C for CCTC
(concrete core temperature control)

and post heating ventilation max. 35/28°C @ o

Trust

- Domestic hot water via decentralized mounted boilers

Source: Vogt und Feist. Herz & Lang GmbH



Building Services

Herz &Lang

Your Specialists
in Sustainable Building

Ventilation 0%
- Large unit with heat and moisture recovery (Menerga) g;,g
W

- VOC/CO2- sensors and motion detectors control the ventilation / air flow §‘£
O=

- Fresh air rate minimized by air recirculation mode (90%) “’g

- Supply air temperature 20-24 °C in the standard case
at higher heating load (peak) with 30-35 °C
- Conditioning
(humidification and dehumidification)

- Brine heat exchanger for preheating
of fresh air to about 5-7 °C, also for cooling

Lighting
- Occupancy sensor and ambient light sensor
- Fluorescent lights, single spotlights and LEDs
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Source: Vogt und Feist, Herz & Lang GmbH



Passive Courthouse/Prison Korneuburg 2012
1st jail and courthouse PHI certified in Austria and worldwide Herz &Lang

Your Specialists
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68.000 m3 enclosed space (RC+Hybrid) ——
27.000 m?2 Heated area j“*""'

Construction Cost 65 Mil. Euro

@sswhaus

Trust

\ )
- ‘L “:'. 22
Source: Arge Dieter Mathoi Architekten & dina4



Office building Airoptima = energy*

Herz &Lang

Your Specialists
in Sustainable Building

Shell: baseplate 20cm, EIFS 20cm, roof 45cm %

Technology: brine heat pump, 8*decentral ventilation systems %%
3

Treated floor area = 910 m?2 m%

Space heat demand = 4,9 kWh/(m=2a) @

End energy consumption = 29.800 kWh

Photovoltaics = - 56.000 kWh

Ty

4

P, o e

H 1 1 i \y.
‘ lj l;' -:_l

N A g

| 5= y ‘ % 2

;:
P,/,
& o -
! 1
. : A i i ¢
L :
-
: I [ i iossivhous
. " . Trust
' -
: we N !
5 . \q - . - - > - p —



Thermal simulation and PHPP-calculation

Herz &Llang
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PHPP zone model



kWh

PHPP and Simulation in comparison

space heat demand and gains solar+internal LA
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Passive School Buchloe/Bavaria 2013
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New build - Secondary school in Passive House standard:

» Concrete construction with ventilated facade and EIFS(PS)

» 8200 m?2 Treated floor area

> Passive House Standard: Energy requirement for heating <15kWh/(m2a)
» Heating and warm water through ground water heat pump

» Central Ventilation: 84% Heat recovery

Source: Reisch; Lederer-Ragnasdotir-Oei
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Passive School Buchloe/Bavaria 2013

Herz &Llang
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PHPP-calculation
7 zones model
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: classroom

: auxiliary rooms

: gymnasium
- break hall
B zone 5: library
aministration @
. assivhous
zone 7: technic Trust
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Explorer Hotel Fischen / Bavaria 2010

1st Passive Hotel worldwide with PHI certification Herz &Lang
e

OLC
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e /6 rooms 5

0=

e TFA 2.522 m?2 o2

(7]

e Economy Class

e 3-Stars
e High comfort
e Low energy costs

c

Zero carbon building
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Source: Sieber-Renn Architektur



Explorer-Hotel Montafon / Austria 2011
1st Passive Hotel in Austria with PHI certification
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e 100 rooms
e TFA 3.568 m?2
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Explorer-Hotel Neuschwanstein / Bavaria 2013 ey
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e 100 rooms
e TFA 3.481 m?2
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] ®
Passive House Centre of Excellence

Kempten / Bavaria 2012 Herz &Lang
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Source: Sozialbau Kempten, Architekt Huber



District Court Gunzburg / Bavaria

:th* o

1st Passive-Courthouse in Germany
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Passive House is the current building standard for @?wmus
. . . . fus
Bavarian government buildings since 2011 :
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Source: Lehmann Architekten



Postquartier Ravensburg
Office building

O

6.600 m?2 treated floor area

Source: AB Berger Roécker, Georg Reisch GmbH
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Helmholzzentrum
Competition Munich 2013
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Source: Sauerbruch & Hutton Berlin



Museum of Bavarian history ¥

Regensburg 2013-2018 Herz&Lang
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Baaderstraf3e 7, Munich
EnerPHit Pilot project - Certification 2013

Zertifikat

Zertifikats-ID: 5800_PHI_EP_20130313_STh

Das Passivhaus Institut verleiht dem Gebaude

Passivhaus Institut

Dr. Wolfgang Feist
Rheinstrale 44/46
D-64283 Darmstadt

BV Baaderstralle, Baaderstr. 7, D-80469 Miinchen

das Zertifikat

Bauherrschaft:

(@)

Ener P ”i t L/ Architektur:
Zertifizierte Haustechnik:
Modernisierung 4

Passivhaus Institut

BaaderstraBe GmbH & Co. KG
Auerspitzstr, 7a,
D-81549 Miinchen

'Peter Fink Architekten GmbH

Mitterer str. 3,
D-80336 Miinchen

'Feulner TGA-Planung

Holzstr. 27,
D-80469 Minchen

Die Planung des Gebaudes erfillt die vom Passivhaus Institut vorgegebenen Kriterien fur

die Modernisierung mit Passivhaus-Komponenten.

Bei sachgemaBer Bauausfiihrung hat das Gebaude die folgenden Eigenschaften:

Gebaudekennwerte:

Jahrlicher spezifischer Heizwarmebedarf

Jahrlicher spezifischer Primarenergiebedarf”
a 2 Stardardrutzurg |

fur Haizung, Wamwasser Laftung Licht urd elektr Garate e
Luftdichtheit der Gebaudehtille . -wer

Mittierer Warmeschutzstandard der Einzelbauteile:

wlesl

AuBendammung zu AuBenluft wamodechzangskoetizient
AuBendammung zu Erdreich” warmsduchgargshostizen
Innenddmmung zu Erdreich” warmeousbgargskosticen:
Wirmebriicken o, Gebiunshille fohne Fanstarenbal-Aanmabske

Fenster vwirmeaucis:

ke

AuBentlren Warmemirr

fFart U .,

Liftungsanlage aehiver secailslalungsarad

Kennwert
24 winigm'a) | | v
117 Winimes v
0.86 1 v
0.13 wirk; | it
0.25 viink) | =
0,32 wirk) | -
0,17 vimiK |
0.85 Wil -
1,10 wimK -
78 -!

Granzwert tier tich reiavs wart geaandeabaanmg urterscdlich razh

Grarzaer mck: errsenbar (Ausnahmesegeluns

Zertifizierungskriterien erfiilit?

Auswahl des Bewartungsverahrans

nach Heizwarmebedarf |~
nach Bauteilqualitat

ausgastelll

Darmstadt, den 13.03.2013

% ; dWoltgang Feist

7PH/
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Source: PETER FINK ARCHITEKTEN GMBH



House of the Future = Zero Carbon Building "
Basic : Passive House PHI Herz &Lang

Your Specialists
in Sustainable Building

PH-Consulting: Ensure energy efficiency in design, construction and use

Passive House|

www.herz-lang.com
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