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TOWARDS A NEW ARCHITECTURE + ENERGY

Buildings Technology R&D Vision
Enable designs of new buildings and retrofits
of existing buildings that over the life cycle:

> Produce as much energy as they consume (NZEB).

> Double the service life of building materials, products,
and systems and minimize life cycle impacts.

> Reduce domestic water use by 50% (to 50 gal/day
per person), maximize water recycling and rainwater
harvesting, and minimize stormwater runoff.

> Achieve breakthrough improvements in indoor
occupant health, productivity, and comfort.

Energy Demand

Typical 2200 sq. ft.
home-$1600/yr.

2002 EnergyStar*
(15% savings)
2007 Energystar

(20%-25% savings) Efficiency

reduces purchased
energy by 60% to 70%

Y net-zero

energy use

Target
goak 60% 70% —— P Eietat e R s sn s s et e RS R e an e
energy savings

Solar
supplies the
remaining
30%-40%
of enorgy noods

2000 2010 2020 2030
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Figure 3. Approach for Achieving Net-Zero Energy Buildings

» THE FUTURE OF HIGH-PERFORMANCE GREEN BUILDINGS

www.architectscience.com

Federal Research and Development Agenda for
Net-Zero Energy, High-Performance
Green Buildings

National Science and Technology Council
Committee on Technology

Report of the Subcommittee on
Buildings Technology Research and Development

October 2008
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» NET ZERO ENERGY BUILDINGS ¢ WORLDWIDE http://batchgeo.com/map/net-zero-energy-buildings
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Zero Energy Buildings: A Critical Look at the Definition
www.nrel.gov/docs/fy060sti/39833.pdf

b NET ZERO ENERGY BUILDINGS ¢ UNITED STATES http://batchgeo.com/map/net-zero-energy-buildings
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Zero Energy Buildings: A Critical Look at the Definition
www.nrel.gov/docs/fy060sti/39833.pdf

» NET ZERO ENERGY BUILDINGS ¢« EUROPE http://batchgeo.com/map/net-zero-energy-buildings
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4| Climate Consultant 5.2 (Build 2, Oct
File Criteria Charts Help

www.architectscience.com

o | B i

LOCATION: Philadelphia International Ap, PA, USA
MONTHLY DIURNAL AVERAGES Latitude/Longitude: 39.87° Narth, 75.23° West, Time Zone from Greenwich -5
Data Source: TMY3 724080 WMO Station Number, Elevation 6 ft
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CLIMATE CONSULTANT 5.2 PHILADELPHIA, PENNSYLVANIA
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4| Climate Consultant 5.2 (Build 2, Oct
File Criteria Charts Help
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LOCATION: STUTTGART, -, DEU
MONTHLY DIURNAL AVERAGES Latitude/Longitude: 48 68° Naorth, 9.22° East, Time Zone from Greenwich 1
Data Source: IWEC Data 107380 WMO Station Number, Elevation 1374 ft
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CLIMATE CONSULTANT 5.2 STUTTGART, GERMANY (Transsolar Main Office)
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» Deutsche Post Tower in Bonn, Germany © Murphy/Jahn + Transsolar 100 kWh/m? (31.7 kBtu/ft?)
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Helmut Jahn

Deutsche Post Tower in Bonn, Germany
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Deutsche Post Tower in Bonn, Germany Murphy/Jahn + Transsolar
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Das Klima- und Luftungskonzept im Sommer

Deutsche Post Tower in Bonn, Germany

Skygarten
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Murphy/Jahn + Transsolar
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Deutsche Post Tower in Bonn, Germany Murphy/Jahn + Transsolar
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Deutsche Post Tower in Bonn, Germany
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Murphy/Jahn + Transsolar

2003: €80M ($132/ft2)
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» Manitoba Hydro Place in Winnipeg, Canada © KPMB Architects + Transsolar 88 kWh/m? (27.9 kBtu/ft?)
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» Manitoba Hydro Place in Winnipeg, Canada
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Manitoba Hydro Place in Winnipeg, Canada

KPMB Architects + Transsolar

www.architectscience.com

R

2 il ol o
g i _—-2 b Il| = i 3 b
!. i %
! o
Y Y i # 1 A\ 9
2 N~ - TR = L &

po

v
=i



TOWARDS A NEW ARCHITECTURE + ENERGY www.architectscience.com

Climate and Energy Concept: Summer

Six Story Tower Module 4{*

-,
solar shade and -
high openings o chilled water ial?
remove solar gains for cooling and &
#dehumidification

e Z 3 T naturally-driven
-‘— I 1 I ] : -+ exhaust through
- ", B . selar chimney

! L wia north atria

™,
\ .
} W 20°C - 30°C
W . L} - P
ALY | per fioer air handling units

for fresh air distribution supply air slab cooling
17-21°C

\‘? i P N NN . : F # 1 A A ¥ P 7 &S AT

fresh air supply J
through facade | \.
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i b = =
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fresh air supply unit
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» Manitoba Hydro Place in Winnipeg, Canada ® KPMB Architects + Transsolar
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SUMMER MODE

i i, TR
' 8 Solar Heating of e g
/ SolarChimgeyk B iy ;:;:H,
i ; / / Providing ‘Stack Effect’ : : iy
9 5;‘:'{" Ggfu}sgﬂe&t]p[rm —_ bl // Condition to exhaust 1 -
o ey // airfrom all floors ,
} / b . =N, =
T {7 7 Displacement Ventilation of 1 -
L DE?ISESQSS?ESL“’/ sl ( / P | Exhaust Air into North Atrium Note: Overhead Radiant Heating , o L
Effect Air Flow L / From Floor Slab Above (Typ.) MR

.6 Infloor Air Distribution System

, 5 Fan Coil Units for Subfloor Plenum
Distribution and Supplementary
f,»’ Conditioning of Air

11 Motorized/ Automated
Louvres in Facade Cavity™
Control Solar Gain (TYP)

y 4 Water Feature in South Atrium for De-Humidification
,/’4

3 Exhaust Air From South Atrium through Motorized Vents in
Curtainwall Recess to Control Atrium Air Temperature

2 Fresh Air Intake through Motorized
Louvres in Curtainwall Recess

"1 Louvres Closed behind South Atrium
Exterior Curtainwall to Control

12 Geothermal Cooling:
Solar Gain in Summer

Ground Source
Heat Exchanger

» Manitoba Hydro Place in Winnipeg, Canada ® KPMB Architects + Transsolar
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WINTER MODE

7 Dampers closed to
allow office floor

exhaust air to vent s . . ) R

into parkade during ~ . , 6 Circulation of Exhaust Air  Note: Overhead Radiant Heating in office spaces
winter months \\; B / In North Atnum into From Concrete Floor Slab Above (Typ.)

( Exhaust Air from Solar Chimney & [N / Solar Chimney N
North Atrium For Parkade | % / v
Ventilation & Heating at i L7 , 5 Displacement Ventilation Exhaust Air >

< 5°C Exterior Temp )

o
Ve, / Connects into North Atrium . \\-\&\co,.
' 4 nfloor Air Distribution System N4

1 Q
~ S
%} Fan Coil Units for Subfloor Plenum

oS 4
~%/ Distribution and Supplemental

Heating of Air

8 Motorized/ Automated -
Louvres in Facade Cavity ~._
Control Solar Gain (Typ.)

T

P

9 Geothermal Heating
Ground Source
Heat Exchanger

| 1 1 Fresh Air Intake
~~ Through Perimeter Bench
(With Supplemental Heating)

2 Water Feature in 6 Storey South Atrium
for Humidification of Supply
Air to Offices & Podium Spaces

10 Heat Recovery from
All Fan Coil Units provide
Supplemental Heating
into South Atrium

» Manitoba Hydro Place in Winnipeg, Canada ® KPMB Architects + Transsolar
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» Manitoba Hydro Place in Winnipeg, Canada ® KPMB Architects + Transsolar 2009: C$278M (C$400/ft?)



TOWARDS A NEW ARCHITECTURE + ENERGY www.architectscience.com

http://issuu.com/tonyrichardson/docs/cjc_book_final_Ir

Manchester Civil Justice Centre in Manchester, UK Denton Corker Marshall 80 kWh/m? (25.4 kBtu/ft?)
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Warm air from atrium
reused in plant or
exhausted

Operable windows

Cross ventilation to
upper floors

Roof terrace

Matural light on two
sides to all courts

West facing vented
double skin to atrium

Outlook and daylight to
concourse, consultation
rooms and main entry

Rc_of_to_p_pl_ant in spine

Solar chimneys carry
heated air to plant

..... r Environmental facade

incorporating solar chimneys,
daylight reflectors, sun shading,
fresh air back flow control

—_—| Naturally induced fresh air to all
- el courts via ventilation shaft from west
) (prevailing wind) face of service spine

Air exhausted behind
environmental facade at

A ————————— ¢ 7 Daylight and outlook to

judicial walkway

Daylight and
—| natural ventilation
L= to robing rooms

 Manchester Civil Justice Centre in Manchester, UK

® Denton Corker Marshall

www.architectscience.com
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WORKING COURTS

PUBLIC DOMAIN

h, S Environmental

vell

Court / office
fingers

Spine

Public
Concourse

) | Pods

Glazed atrium
screen

Manchester Civil Justice Centre in Manchester, UK Denton Corker Marshall
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Manchester Civil Justice Centre in Manchester, UK Denton Corker Marshall 2007: £160M ($676/ft?)



www.architectscience.com

http://www.artecercano.com/videos/shutton/westarkade.php

KfW Westarkade in Frankfurt, Germany Sauerbruch Hutton + Transsolar 76 kWh/m? (24.0 kBtu/ft?)
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KfW Westarkade in Frankfurt, Germany Sauerbruch Hutton
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Summer Cooling Winter Heating

b KfW Westarkade in Frankfurt, Germany ® Sauerbruch Hutton + Transsolar
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Summer Ventilation Winter Ventilation

» KfW Westarkade in Frankfurt, Germany e Sauerbruch Hutton + Transsolar
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/

KfW Westarkade in Frankfurt, Germany Sauerbruch Hutton + Transsolar 2010: €95M ($320/ft?)





