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BY 2050

CO, TO ZERO

WE NEED TO REDUCE OUR EMISSIONS
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EFFICIENCY DRIVEN BY GADGETS







optimize ...

source: Knippers Helbig



aerodynamic shape
drag coefficient

source: Knippers Helbig
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World population, billions

MORE PEOPLE LIVE IN CITIES

WORLD POPULATION INCREASES CONSTANTLY
NEW CITIES / CITY EXTENSIONS ARE GROWING
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URBAN PLANNING FACES NEW CHALLENGES
CRITERIA CURRENTLY UNDERGO CHANGES
RE-ASSESSMENT OF EXISTING CRITERIA
AND ADDITONAL GOALS

1. CARBON EMISSIONS

2. QUALITY OF URBAN LIFE

- QUALITY OF OUTDOOR ENVIRONMENT

—— QUALITY OF INDOOR ENVIRONMENT




OPPORTUNITIES



DENSITY AND TRANSPORT ENERGY
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DENSITY AND INFRASTRUCTURE

OFFSITE RENEWABLE ENERGIES
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DENSITY AND INFRASTRUCTURE

Passiv House 1o et e

GFZ 0.5

60 % Heat Loss
I'kWHhmTrasse/a 15 ct/kwWh (Grld + LOSS)

Low Energy Buildings

GFZ 2

12 % Heat Loss

3.5 ct/kWh (Grid + Loss)
Low Energy Buildings 30 KWh /m*/ &
GFZ3

8 % Heat Loss
2.7 ct/kWh (Grid + Loss)




CHALLENGES



URBAN QUALITY AND STREET LIFE

WILL OCCUR ONLY
IF HIGH QUALITY
IS PROVIDED

JONAL ACTIVITIES
(URBAN RECREATION)

NECESSARY ACTIVITIES

1906) 1910 1920 1930 1940 1950 1960 1970 1980 19940 2000

WILL OCCUR REGARD-
LESS OF THE QUALITY
PROVIDED

CAR INVASION

PUBLIC URBAN SPACES
PEDESTRIAN STREETS
TRAFFIC CALMING

source: Jahn Gehl Architectsa
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Photo: Paf@@ancdle Helicopter/ JR Hott




DAYLIGHT AND SOLAR ACCESS




PROCESS



IMPLEMENTATION OF DESIGN STRATEGIES
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SOLAR ACCESS, DAYLIGHT
ENERGY INFRASTRUCTURE




IMPLEMENTATION OF DESIGN STRATEGIES

PERFORMANCE BASED PROCESS
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CASE STUDIES
MASDAR, ABU DHABI



MASDAR

Abu Dhabi, VAE

FOSTER &PARTNERS
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OBJECTIVES

Sustainability objectives

- Create outstanding living and working conditions

- Provide excellent air quality and thermal comfort

- Create a zero carbon development

- Develop technical concepts and rethink the way of living
- Replace fossil power by solar power

City of short distances
- City where living and working is close
- people walk instead of using he air conditioned car



DESERT CENTRAL ABU DHABI MASDAR - ARCADES MASDAR — GREEN GARDENS

67 OC 71 OC

40 °C 38 °C

TEMPERATURE



STREET WIDTH AND ORIENTATION
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45° PROVIDES BEST MICROCLIMATE

.

North/South East/West Northeast/Southwest Northeast/Southwest

The northeast/southwest arisntation of the city fabric

The Marth-South orientation of strests allows sunlight An East'West allignment alzo results in an increass in The diagenal grid provides optimal shading
provides optimal shading

penstration of the urban structurs with a subsequant cocling load requirement dus to the street sxposurs of
increase in cocling loads requirements. aternal walls to sunlight




BLOCK HOT WINDS

Short Street below 75 — 100 m

The hot wind remains
above the street!

HITTTI Y

Wind vel ocity profile[m/s] a 2m height above the ground




Night-time Cool Winds
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INFRAROT

ABU DHABI DOWNTON

STDC Air temperature Radiant temperature 48c -
20°C " al

l

Building
38°C

Asphalt
S57T°C
Credits: Foster + Partners



TAGESLICHT

MASDAR INSTITUTE

3900 Air temperature




INFRAROT

MASDAR INSTITUTE

gcgoc Alr lempe_ture Radlant temperature 3719.'

Credits: Foster + Partners



STRATEGY

Annual electricity consumption [MWh/year]

2,000,000

CITY

Energy consumption for project site and 3.8 Mio m? buildings
for UAE today standard towards Masdar guidelines

1,800,000

O solar potential

1,600,000 A
1,400,000 A
1,200,000 A
1,000,000 A
800,000 ~
600,000 ~
400,000 +

200,000 A

0_

| water distribution

O waste treatment
street lighting

m on site traffic

-719%

missing solar areas

W desalination
distribution

B Building operation

UAE today

550 ha final concept 230 ha



ZONES ENERGY SIMULATION

Office floors in 2. to 5. story; 3 m clearance;

Typologhes
Commrrial SEZ

Courtyard:15x 30 m?

peak loads (to gross footprint):

* sensible -

* latent -

+ AHU -

* equipment-
» art. lighting -

annhual demands (to gross footprint)

42 3W/m?

31 Wim?
1.3 Wim?
5.3 W/m?
9 W/m?

* sensible -
* |latent -
» electrical -

94.8 kWh/m?/a
50.5 kWh/m?/a
49.1 kWh/m?/a

25 % of total area as top floor area with roof

workinghours-
operation of AHU -

artificial lighting -

facade-

facade-

roof-
exposedceiling -
infiltration -

designtemperature -

density -

internal heat gains -
(office equipment)
el. demand of AHU -

sens. heatrecovery -

8°°to 19°°; 6 days perweek

24 h/ 7 d; based onworking area;
working: 1.5 acr;

non-working: 0.75 acr

operation controlled depending on
outdoorilluminance;

10 Wim? based on net floor area
30% glass; neutral solar control
glass 50/25; 20 % frame ratio;
operable, exterior shading device;
shadingcoefficient0.3
opaquefacaderatio of 70 %;

5 cm thermal insulation (outer surface)
20 cm thermal insulation (outer surface)
as thermalmass
0.15acrduringworking hours;
0.05acrin nonworking hours
24°CJ 63 % r. hum. daytime
28°Cin non workinghours

20 m? per occupant

5.3 Wim? during working hours;
2.65WI/m* in non workinghours
0.6 kWh/1,000 m*

80%



ZONES ENERGY SIMULATION

Masdar energy reduction 4th iteration compared to A bu Dhabi today

90%

80%

O Energy savings

70%
60% -
50% 1

40% A

Reduction [%]

30% 1

20% -




ENERGY MONITORING

: Residental energy number:
o loser Reference 396 KWh/m=a
Designed 65.5 kWWh/m?a
Measured 100 kWh/m=a

Residences Teaching
laboratories Residences
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CASE STUDIES
HELSINKI, FINLAND



P x
i N .

“LOW TO NO DEVELOPMENT — * N bt W muf:,'ﬂ;f'

HELSINKI_ FINLAND ST

BIG ARCHITECTS




JATKASAARI PENINSULA
LOW TO NO DEVELOPMENT

HELSINKI, FINLAND

Original Jatkasaari Masterplan

BIG ARCHITECTS



CLIMATE

HELSINKI, FINLAND




SOLAR EXPOSURE




SOLAR EXPOSURE




DAYLIGHT

SOLAR EXPOSURE




BESONNUNG




HOURS

BEE GRS LY SRR

T

T

TEOOLr

 mmm

NN RN AR R ASE W)

2 D 8

P T PP PP Ty P PRV TR CEV VO

0 20 20 1 0 0 O A L

2 Y R

07 0 O 000
0 0 8 50 P A

View from the SOUTH

View from the EAST

sun potential [h/d]

1 10

12
Number of hours rece
Maximum available hours of beam solar radiation on the not shaded plane

t sunlight in [hours/day]

irec

iving d

11h






TYPOLOGIE

SOLID VoID STEPPED COURTYARD

CONTEMPORARY BLOCK SNAKE LONG SLABS

OPEN COURTYARDS LITTLE TOWERS SHORT SLABS
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STRATEGY

PASSIVE STRATEGIES

Passive Heating

7z ™

. >

Natural Ventilation

CITY

SERVICE STRATEGIES

T
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Heat Exchangers

Geothermal

T IR
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Radiant Heating

SUPPLY STRATEGIES

Wind



TACTICS

ENERGY SOURCES

Natural Resources/Technologies Je 6}
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Excess power * ------------ ’ Site wide Power
returned to Distribution

National Power



STRATEGY

INFRASTRUCTURE

Hot Radiant
Floors

High Efficient

Hot + Fresh Heat Exchangers

Supply Air

555 High Temp
Heat EEEEEN -biogascogen
S s S & | Source paste
Used Exhaust Air
| Low Temp
‘ Heat
Source

Outside Air #

High Efficient
i =llllllllllllllllll heat f li
High Efficient Heat Exch -process heat from cooling
gh Efficien Used + Warm EALEXCNANEELS -waste heat from ferry ships

Heat Recovery System Room Air



SITE

ENERGY ASSETS

Seasonal Storage

g
* M
heat lost heat captured in |
seawater containers

(conventional) | L
\ granite ' _ excellent thermal storage



OUTLOOK
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DESIGNING DENSIFICATION

Solar access optimized densification

Swlar access optimized densification



CLIMATE CHANGE
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LIVE AND WORK
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Forecasting is
very difficult,
especially about the
future !

Mark Twain



Questions?




