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DESIGN of the Passive House Experience Center in Qingdao

Sino German Ecopark

Boa ke

' N
NN i
&M




DESIGN of the Passive House Experience Center in Qingdao
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Integrating into urban C2 group -’ Future city
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Ideological schemes of movement
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DESIGN of the Passive House Experience Center in Qingdao

Sketching




DESIGN of the Passive House Experience Center in Qingdao




ARCHITECTURE of the Passive House Experience Center in Qingdao

DREI-DIMENSIONALE DEFINITION DES
ENTWURFS FUR DIE GEBAUEHULLE

MIT HILFE EINES 3D-CAD MODELLS

Die in der Vorprojektphase noch ,einfach” -
sprich nur auf Grundrissebene - gekrimmte
Gebdudehllle stellte sich bereits fur die
Eingabe derselben in das PHPP als sehr
komplex dar.

Dies umso mehr, nachdem im weiteren
Entwurfsverlauf die  Gebaudehille sich
»spharisch” in Richtung des ,Findlings-
Konzeptes”  entwickelte. Die  zweifach
gekrimmte Form der Parapete und deren
Verschattung wurden also dreidimensional
definiert, um dann in das PHPP ausgelesen zu
werden.

Somit war klar, dass eine endgtiltige Definition
des Gebdudeentwurfes nur durch ein
yrealistisches” 3D-CAD Modell moglich war ,
welches gleichzeitig auch die endglltige
Gebaude-Hille darstellt und dem Gebaude
seine heutige Identitat verleiht.




ARCHITECTURE of the Passive House Experience Center in Qingdao

Erfassen der 3-D Gebaudehdille incl.
Verschattungsmodell fiir die Eingabe der
Daten in das PHPP
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ARCHITECTURE of the Passive House Experience Center in Qingdao

Erfassen der 3-D Gebaudehdille incl.
Verschattungsmodell fiir die Eingabe der
Daten in das PHPP




ARCHITECTURE of the Passive House Experience Center in Qingdao

Aufgrund der zweifach gekrimmte
Flachen der  Hille war eine
herkdmmliche grafische Erhebung ohne
der 3-D Computergrafik  nahezu
unmoglich gewesen, bzw. nur sehr
approximativ moglich gewesen.

Unter Verwendung des ,Design-PH”
Tools wurden weiter alle erforderlichen
geometrischen Daten erfasst, um sie
dann in das PHPP einzulesen.

Die hier vorliegende Eingabe kann als
Modelllésung fir die Eingabe komplexer
Gebdaude  Geometrien ins  PHPP
verstanden werden.
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ARCHITECTURE of the Passive House Experience Center in Qingdao

Aufgrund der zweifach gekrimmte
Flachen der  Hille war eine
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CONSTRUCTION of the Passive House Experience Center in Qingdao

Accordence of design concept and
construction concept
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CONSTRUCTION of the Passive House Experience Center in Qingdao

Accordence of design concept and
construction concept
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Details of the facades
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CONSTRUCTION of the Passive House Experience Center in Qingdao
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CONSTRUCTION of the Passive House Experience Center in Qingdao

BUILDING PROCESS

- On Site Quality
Control: possible
correction
during
construction
process

- Building
construction
supervision
concerning
Passive House
requirements

- Workshop
Building
Construction




ARCHTECTURE of the Passive House Experience Center in Qingdao
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CERTIFICATION of the Passive House Experience Center in Qingdao

How to manage thermal bridges

e .. don't have too much of them!
e Thermal insulation few times penetrated by massive concrete console x (chi)=1.0 W /K

(but only few for whole building).
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CERTIFICATION of the Passive House Experience Center in Qingdao

Console 300 mm x 800 mm

e ... don't have foo much of them!

* Thermal insulation few times penetrated by massive concrete console x (chi) = 1.0
W /K

* |sothermal plot, shows temperature distribution:
Temperatures on the inner surfaces always > 13 ° C

& ok ot



CERTIFICATION of the Passive House Experience Center in Qingdao

we need fresh air! ... in hot and humid climates

Moisture recovery > 60% (as much as possible)

Counter flow heat exchanger with membrane for moisture recovery
Rotary wheel with sorption surface

Fresh air

source: Paul Warmerickgewinnung

EHA

ODA

© Fassive Mouse Instiute



CERTIFICATION of the Passive House Experience Center in Qingdao

Air Conditioning (AC) needs re-design

ventilation with heat&humidity recovery can support AC
e both has to be combined

sensible cooling load is well reduced in PH

e RATIO sensible /latent becomessmaller <<0.5
e RATIO latent/sensible becomes larger >> (0.5

humidity control becomes crucial



CERTIFICATION of the Passive House Experience Center in Qingdao

typical split units....

.. must be modified to meet appropriate sensible/latent ratio
e typical split unit in a Beijing-PH-apartment will provide good summer indoor temperatures, but too
high indoor humidity

e thisis done by adding an option to re-heat air after cooling
when needed: when sensible cooling is overdone
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CERTIFICATION of the Passive House Experience Center in Qingdao

how to achieve thermal (summer) comfort

e allow for slightly higher temperatures: 26°C and 65% r.H.
is quite good (if outside temp > 35°C)

e higher temperatures are acceptable with low humidity
e seperate dehumidification from cooling

e veryimportant: provide for fresh outside air flow...

e ...viaventilation system if cooling is needed in summer!
e shadingis crucial!

check for (daily average) cooling load
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The main issues for thermal comfort are: 7
e temperatures (air/surfaces)
e |ocal temperature differences
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* relative humidity of air : | \ N
e clothing & activities B | \|
e avoid draft air flows i | N
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