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Thomas Auer, Transsolar/TUM

ORLD i | commuenon EI @ -:5:-'_S " W . 7o
WORLD Sustainable Buk Envranment: Canforenos ng*ﬂ J)HK = ‘ =



positive proof of Global Warmlng

POV

IR, A : l
(N u ' i i
, ‘ 7 I NG i Ay T y Y
£ 2 100N PO 7L AL AN AN R A p AN R
18th Century 1900 1950 1970 1980 1990 2006
! J T ] ) ) ¥ ! ' . ¥y ' 'y 4
Ta BN ' . ' Lo AT e WAV A

credit: BDir Dipl.-Ing. Hans-Dieter Hegner
Bundesministerium fiir Verkehr, Bau und Stadtentwicklung



CO, TO ZERO

WE NEED TO REDUCE OUR EMISSIONS



Desired CO, Emissions in Stuttgart --- and Reality ---

IST - SOLL - Verlauf CO,-Emissionen Stadt Stuttgart bis 2050
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Abbildung 2: Verlauf der CO.-Emussionen der Stadt Stutigart bis 2005 (ab 2001 geschatzt) und Ziele bis 2020 (minus 40%) bzw. bis 2050 (minus 90%)

Wuppertal Institut fur Klima, Umwelt , Energie Gmbh
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Manitoba Hydro - Winnipeg

architect: KPMB
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Typical Floor Plan
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Winter Time: eatlng & COO“ng

© Bryan Christie



Summer Time: OO“ng
|

© Bryan Christie
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All Canadian Buildings
New Buildings in Canada |

Manitoba Hydro Place

Energy use of Canadian buildings

* as of September 2010



Manitoba Hydro Place - Annual Rolling Energy Totals
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French School - Damascus

architect: Atelier Lion, Paris

photo: Adria Goula



Historic city of
Damascus
Fixed shading +
vegetation
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Climate concept summer day
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Net Zero by Design
Comfortable and Energy Efficient, Building Performance by Design
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VISION

high-comfort
net-zero
energy building
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conventional approach adaptive comfort approach

gperative Temperature 24°C operative Temperature 29°C

tempered air + elevated air speed
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Photovoltaic
renewable energy

Hybrid Tempered, 26%
library, design studios
Theatrette, offices

Full AC,17%
green building technology lab
energy lab, computer lab

Natural Cross Ventilated, 46%
with elevated air speed
social Plaza and social

interaction spaces
modeling areas, work shops
smart green home

Circulation
micro climate, wind
vegetation, green and blue

mech and aux rooms 10%




Thermal Comfort without elevated air speed
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Thermal Comfort with elevated air speed

CBE Thermal Comfort Tool ASHRAE-55 EN-1
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Mechanical ventilation

Tair 18°C
Tdew 16°C
Variable air volume
Fresh air 45m’/h per person |
100% VAV (full occupied)
down ta S0% VAV
(half occupied or Ies,s]
Sneray; 0.13 Welfech | PV on roof Ceiling fans Infiltration
\. f0.01/Mh (during hybnid ve'mialion)
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Roller blind
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4 m2 per person max: 0.7 m/s 60 W per person

MET 1.2 15 W/m?

Summer CLO 0.6

14 m2 per fan

i 3 i 4 H [ .

BB #4134y M= W 1 f HOH R oA M

min 300 Lux
6 W/m2

schedule occupancy and internal gains
operation time: 5 working days



Opt. PV production 500 4 500 MWh/a max. PV production, guaranteed production year 10

0 200 400 600 800 1000 1200 1400 1600 1800 2000
Plug Loads Light Auxiliary Mechanical Ventilation mFCU ® Uncertainty

I:> Maximal renewable energy production with PV system defines the
available electrical energy to operate the building on net zero.



Ref. Building [N iz o T S 1947 MWha

Opt. PV production 500 4 500 MWh/a max. PV production, guaranteed production year 10
0 200 400 600 800 1000 1200 1400 1600 1800 2000
% Plug Loads Light Auxiliary = Mechanical Ventilation mFCU ®m Uncertainty

I:> Challenge the client design brief



Ret. Building [EsEI o T S, 1947 MWhia
Opt.Envelope [l vz s [ | 1602

Opt. PV production 500 4 500 MWh/a max. PV production, guaranteed production year 10
0 200 400 600 800 1000 1200 1400 1600 1800 2000
# Plug Loads Light © Auxiliary = Mechanical Ventilation =FCU ® Uncertainty

I:> Optimize the envelope for thermal comfort and energy and
glare and daylight
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Opt. Envelope gl 12 s (S 1602

High efficient [JuussGeuuy 112 ane A | 1200

A/C system

Opt. PV production 500 4 500 MWh/a max. PV production, guaranteed production year 10
0 200 400 600 800 1000 1200 1400 1600 1800 2000
# Plug Loads Light ~ Auxiliary = Mechanical Ventilation =FCU ® Uncertainty

I:> Maximal energy efficiency of a/c systems
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Opt.Envelope [l vz s [ | 1602

High efficient _ 112 305 1200
A/C system ’ ) 4

Hybrid system [N 2 i IS (820

Opt. PV production 500 4 500 MWh/a max. PV production, guaranteed production year 10
0 200 400 600 800 1000 1200 1400 1600 1800 2000
# Plug Loads Light ~ Auxiliary = Mechanical Ventilation =FCU ® Uncertainty

I:> Design for adaptive comfort with hybrid system
great fresh air, tempered and elevated air speed



Ref. Building g 112 w05 q 1947 MWH/a

Opt. Envelope [l 12 s [ | 162
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AIC system ‘

Hybrid system [EEEI 2 i IS o 520

Opt. Design 59 142 : . "
Pk L s 14 4646  Detailed Energy Simulation
Opt. PV production 600 4 500 MWh/a max. PV production, guaranteed production year 10
0 200 400 600 800 1000 1200 1400 1600 1800 2000
@ Plug Loads Light © Auxiliary = Mechanical Ventilation mFCU ® Uncertainty

I:> Get the details right
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High efficient
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Opt. Design
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Detailed Energy Simulation

{ 497 Detailed Simulation, reduced vent. schedule, varaible air flow 18/18

4 500 MWh/a max. PV production, guaranteed production year 10
1600 2000
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Light © Auxiliary = Mechanical Ventilation ® Uncertainty

Inform and improve the building design step by step
with design charrettes
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BRAC University, Bangladesh

Client
BRAC, Bangladesh

Architect
WOHA, Singapore
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Centenary City Abuja, Nigeria

Masterplan for a Sustainable City Development

Client:
Centenary City Ltd, Abuja

Design Team:

AS+P — Albert Speer + Partner, Frankfurt
Transsolar Energietechnik, Munich
Atelier Dreiseitl, Uberlingen

Primetech Design + Engineering, Abuja

Land Area: 10 km?
Total GFA: 6 Mio m?
Inhabitants: 135 000
Masterplan: 2013 — 2014
Construction 2015 - 2025



Centenary City Abuja

Framework for sustainability concept

VISION

A self-sustaining
energy efficient city
of the future



Centenary City Abuja

Framework for sustainability concept
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Optimize city layout for Minimize building Maximize efficiency Maximize renewable
solar & daylight potential energy demand of energy production energy production
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Local Weather Conditions

Air temperature and humidity over the course of a year
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Step 1: Optimize city layout

Solar Access
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Step 1: Optimize city layout

Optimized city ventilation

dry season
wind direction

wet season

wind direction
(May - Sept)




Step 1: Optimize city layout

Outdoor Comfort

overhead shading ._
trees + water ¢
86%
v

0%




Step 2: Minimize Building Energy Consumption
Optimize Shading vs. Daylighting
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Step 3: Maximize Efficiency of Energy Generation

Efficient power generation

800 - 754

)
S

400

CO2 emissionsin
kg/MWh

200

0
D-GEN D-GEN G-GEN CHPP
(exist) (opt)
Diesel-Generator Diesel-Generator Gas-Generator Combined Heat +

35% efficiency 46% efficiency 38% efficiency Power Plant (Gas)
48% efficiency



Centenary City Abuja

Electric Energy Demand [GWh/a]
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Centenary City Abuja
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I premium for sustainable city: +8.5% of total invest for city cashflow

savings on running costs over > 20% of premium per year @ return of invest after 5.5 years



"Transforming Our Built Environment through Innovation
and Integration: Putting Ideas into Action"

e Successful at all scales
* Holistic and Synergetic

* Environmental Quality — Creating Delight

* Aspirational and Inspirational




At a Bar in Hong Kong...
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