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Comfort evaluation DIN/ISO 7730

Thermal Comfort influences
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Conduction
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Heat-Radiation
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Stratification
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Stratification
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Deutsche Post, Bonn

Architect:

Murphy / Jahn, Chicago

Structure:

Werner Sobek Ingenieure, Stuttgart
Energy Concept:

Transsolar, Stuttgart

MEP Consultant:

Brandi Consult, Berlin

Breathing in the wind - Deutsche Post Tower, Bonn
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The Concept




8.
=
=
w
5
=
3 3
3
L)
3
£ 3
5
=l
1
3
ot
n
]
E

Competition design sketches by Helmut Jahn
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Deutsche Post AG
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Narth farads

Headquarter Deutsche Post AG

controlled openings
aif

Facade concept

9 storey high vertical and

horizontal open double
skin

low presure differences

decentral ventilation units
air from double fassade

ndividual openings for natural
ventilation

South side shingeled 1.35
deep

North side flat 0.85 m deep

Single low -iron glazing
outside

Double glazing inside with
low -e and Argon filling

, Bonn
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Headquarter Deutsche Post AG,

Bonn
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Mean radiant temperature: 27.5 °C
Operative temperature: 25.75°C

24°C

Assessment of thermal comfort

Mean radiant temperature: 24°C
Operative temperature: 25.5°C
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Assessment of thermal comfort

12



TRANSSOLAR | ELIMAENGINEERING

ETUTTOART - MOKCHERN - HEW

18°C

Energy source through 2 ground water wells
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concept evaluation in the designphase - simulations and component tests
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Professional Design Tools
Dynamic Thermal Simulation (TRNSYS; TRNFLOW):

Computational Fluid Dynamics, CFD (Fluent):

Daylighting Analysis by Simulation (Radiance) :
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Buros und der Doppelfassade Suden [

dynamic thermal behaviour of a building depending on:
thermal mass, weather conditions, internal and external
gains, solar radiation, condensation problems

energy consumption and power demand

comfort evaluation

airflow simulations

TR inC

calculation and visualisation of air flows
details of natural convection systems,
stratification effects

comfort aspects

calculation and visualisation of luminance and
illuminace distributions

optimisation of glazing and shading quality, shading
details for complex geometry's both in spatial and
temporal resolution

analysis of contrast ratios and glare in the visual field h
visual comfort aspects

i
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Temperature distribution in the facade cavity
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Deutsche Post AG, Bonn
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Wind effected pressure distribution
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wind pressure reduction through cross flow in the double facade
TRNFLOW Simulations

Deutsche Post AG
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Air pressure in and in front of the facade
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Decentralized air supply unit

= Air intake fan coil unit for
individual heating/cooling

~ sound reduction up to 42 dBa
~ low pressure drop
« return air stop flap

=~ Quite basic ventilation > 30
dBA fan noise

Component development

TRANSSOLA

1:1 component and concept tests
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The building process
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«~ middle position in the
ceiling section

= 80% active

= for office, corridors and
meeting rooms

« spiral circles
~ circle length up to 120 m

« Pex-pipe 20 mm diameter

Building integrated cooling in the concrete ceilings
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Individual window

Air supply grill

Inner facade with windows and supply grill
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4 pipe supply for decentralized units for simultaneous heating/cooling
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Decentralized air conditioning
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Skygarden
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ATH2002

Office floor
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evaluation by mesurements
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Real test under extrem conditions - July-August 2003
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Energy consumption ‘
Comparison typical office / Tower Deutsche Post

1 s DN - ......coom i i ioeeiuied mConditioning @ Ventilation

AC standard good practice office  Deutsche Post  Measurements 2003
builing Design

Design versus reality 2003
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ATH2002

Deutsche Post from North-East
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?? Applicable in Spain
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Parcela 15, Madrid, AUIA Architects
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Prevailing Winds

Fenquancy [Hew)

Prevailing summer night winds
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General concept
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Night ventilation concept using the split level
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Chimney section
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Parcela 15 - Temperaturprofil im Juni mit Machiiiffung
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Temperature profiles
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West facade of social housing project with solar exhaust chimneys

West facing facade with shaded balconies and solar chimney
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Solar Chimney
with individual
cavities per
appartment

Parcela 15, Madrid, AUIA Architects
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South facing
facade with
horizontal
shading lamellas | =

Parcela 15, Madrid, AUIA Architects
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West facade
with vertical
shading lamellas

Parcela 15, Madrid, AUIA Architects
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facade with glazed
supply corridors and
open balconies
documenting the split
- level layout

Parcela 15, Madrid, AUIA Architects

TRANSSOLAR | ELIMAENGINEERING
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Solar domestic hot water system ; Parcela 15, Madrid, AUIA Architects
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Can you make a cloud?
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Raumluftwalze
Nebelmaschine

Undichtigkeit
“Empertur- 2ur Gdleria
messseil
Tempertur-
mes=l_ 140°F, 40%
Wake
Banderole
Lufterhitzer
104°F, 100%
Banderole Undichtigkeit
zur Galeria
Undichtigkeit
ar Gdlaia 76°F, 60%
Steiger Steiger
Dampfverteiler Sensor:
Emperatur,
Dampferzeuger Gertigt rel. Feuchtigkeit
Cloud test
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Natural clouds

Indoor cloud with
very high effort

Learning from Nature and gaining respect
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Outlook
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e Fondation LVMH, Gehry Partners

o e e

Doha Convention Center + Tower, Murpyh/Jahn
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Knokke Heist, Belgium, Steven Holl Arch.

Brooklyn Bridge Park Soccer Stadium, James Carpenter Design
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Elbphilharmonie Hamburg,
Herzog de Meuron

Centrede la mer, Le Havre
Atelier Jean Nouvel

LoyolaLibrary, Chicago
Solomon Cordwell Buenz Architects

Museum Plaza, Louisville, OMA New York
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Transsolar — Climate Engineering

Anja Thierfelder (ed.)

Birkhauser, MIT-Press

ISBN 3-7643-0751-X, English

Thanks, if you want to read more
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