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Sydney Opera House, Australia



Beijing National Aquatics Centre




CCTV Headquarters,
Beijing, China




Allianz Arena, Monaco




Beijing Capital Airport,
Terminal 3
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ASB Head Quarters
Auckland, New Zealand

Project to be completed 2013
Capital cost of NZ$144m

Includes 20,000m?

office, ground floor retail and
cafes, auditorium and BBQ
area
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ASB HQ

Auckland

ARUP scope:

« Sustainable Design

* Mechanical Services
« Electrical Services

» Hydraulic Services

« Lighting

« BIM




ASB HQ
Auckland

Waterfront

BVNArchitects render




ASB HQ
Auckland

Shading devices
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Roof Cone Louvres

/
»,// for natural ventilation Spill Air
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Warm Relief Air __/-"/ e motoomed es) A
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ASB HQ

Auckland

Natural Ventilation light

i / 7§y —

With red indicator the mechanical
system is on.

Comfort Strategy

Natural Ventilation light

Green indicator light advises when
mechanical system is off and win-
dows can be open for natural ventila-
tion.

= Windows

Manually operable windows to con-
trol the natural ventilation

Air Distribution Ductwork P \_ Displacement Ventilation Diffuser




ASB HQ =
Auckland
Mixed mode strategy and
funnel operation
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ASB HQ
Auckland

BIM MODEL




ASB HQ
Auckland

Derek Shortt
Head of Property, ASB Bank



http://m.nzherald.co.nz/video.cfm?gallery_id=129053

Netball Central
Sydney Olympic Park, Australia
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Netball Central
Sydney Olympic Park

ARUP scope:

Sustainable Design

Structural Design

MEP DeS|gn v memcencsy T New Building as
Civil < = . De signed
Transport SN R R RL e

BIM

Existing Building
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Netball Central

Scott Carver Architects
Vision at Concept Stage




Netball Central

Arch-S-MEP BIM model
at Detail Design phase
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Standard
Court

Netball Central

e 5 standard courts
¢ 1 Show court
* 1 Hub Building
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Standard courts




Netball Central
Natural Ventilation Strategy




Netball Central
Natural Ventilation Strategy

Stack
Effect

Winter
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outdoor existing

Netball Central

Natural Ventilation Strategy
Thermal model results




Netball Central - Thermal Labyrinth

During the value engineering phase the architect said: “we can t remove the thermal labyrinth as it is the key
element of the design that is worth mentioning...”

Day-time - . oy
= j o Tempered air
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Heat purge
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Thermal
Labyrinth

Netball Central
S-MEP BIM model
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Climate Analysys

Urban Micro-




Microclimate Analysis

Thermal comfort of exterior environment can be
assessed using the heat balance of the human
body.

The method used is called the Standard
Effective Temperature (SET*), which was
developed by Nakano and Tanabe in Japan for
assessing comfort in outdoor and semi-outdoor
spaces.

This method can be applied to the external
environment by combining the wind analysis
and solar analysis to obtain a spatial variation

in SET™*.

The microclimate review_combines two
advanced assessments, wind and solar access,
to derive a single criterion for estimating

comfort conditions.
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Step 1.
Solar Exposure
Analysis




Step 2.
Wind Analysis

Wind is a key contributor to perceived pedestrian comfort. In Sum-
mer months, a strong wind can aid physiological coofing, where a
person feels’ cooler due to air movement. In Winter months, how-
ever, a cold wind will significantly increase discomfort, especially
when combined with rain. In this analysis, wind speed and direc-
tional probability are analysed to determine where discomfort or un-
intended effects could potentially occur.

The basis for assessing wind conditions at the pedestrian level is
founded on a well-established analysis process explained as fol-
lows:

. Undertake a statistical analysis of historical wind data to es-
tablish the Weibull parameters. The Weibull parameters de-
scribe the probability and strength of wind approaching the
site from each wind direction.

. Use CFD to predict the local wind conditions at pedestrian
level for each wind direction, for a reference wind speed and
atmaospheric boundary layer profile.

. Combine the Weibull parameters with the results of the CFD
analysis to calculate the mean wind speed for particular times
of the day or year associated with a probability of ex-
ceedance of 5%.

. Compare the predicted mean wind speed with desirable tar-
gets known to be compatible with wind comfort. For the pur-
pose of this assessment, we have used the interpretation of
the Lawson cnteria established by BMT in the UK, which are
regularly used in the UK for assessment of wind comfort
[Outdoor Human Comfort and Assessment, American Society
of Civil Engineers, 2003]. The threshold criteria for this study

has been set at 10nV's with a probability of exceedance of 5%, wps

which comresponds to sites that are appropriate for *fast or
business walking™. Greater than 10nv/s indicates wind dis-
comfort. See the table at right.

Lawson Criteria for Wind Acceptability Threshold

Fast or business walking 5% > 10mis

Strolling or window shopping 5% > 8mis
Short periods of standing or sitting 5% > 6m/s
Long periods of standing or sitting 5% > 4m/s

) Figure A1.12: CFD analysi.
'“\ Pravaliing wind dirsction output (NW).
v

AU - CECEREEN

A1.11: Wing Dirsction Ross.
The prevaliing winds coms from NW — NWW.
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Step 2.
Wind Analysis
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The wind speed during Spring aftemoons will come more
frequently from the Northwest. The diagram at left shows all
wind effects on the site for a typical Spring aftemoon. This
area was selected because it shows a higher-than-expected
wind speed probability for this period, when compared to
other areas in the proposed Master Plan

There could be a tunnelling effect along the park between
the two sections of the development, which would likely be
reduced by the existing trees. While this area would be com-
fortable for walking, it may not be a comfortable space for
sitting at some times during the year.

Step 2
Wind Analysis

Detail i

;lgure 4122 Muttidirectional wind analysis at Spring Midaay.

Lawson Criteria for Wind Acceptability Threshold
Fast or business walking 5% > 10mis This diagram shows the effect of the prevailing winds (from
Strolling or window shoppin: 59 8mis the North) for the site only, not all wind effects as shown
3 3 & - = above.
Short periods of standing or sitting 5% > 6m/s . s
= 2 2 Due to its wide size, the park street could be termed a 'windy
Long periods of standing or sitting 5% > 4mis

area’ as open space, particularly in the Spring months. The
diagram at left indicates, through a section wind speed cut
that air falling off the tops of the large buildings in Block B will
dump into this open space. Trees will mitigate this to some
degree, as can differentiating building heights and frontages
along the main street.

Figure A1.26 Probablliity of . .
vand Dirsction mvs] Flgurs A1.25: Probabllity of Wind Speed [nvs]
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Step 3.

Standard Effective
Temperature which

COMFORTABLE

includes solar and
wind exposure
effects




genernd, the pulic SpACeS are Sxpe:

ards credde 3 shedteres

spacas Wil often be 5 s
ain street and on Te 20uth &

Step 4. #
Conclusions and
Design

3 wiond n th

R

Recommendations

The largs Sudding i
Fuhcandy, whiie also

3 covdd 300
Ly shfting building heighes in each

7 the anaronmen

& et

ot negatvely

performanos of the proposed

PUPIE 306 MITCAINRING SN BTIATy

ARUP




o

[
L sl

(1 S9N 0 .

™ | 560!




e

i

N

iTigs

il
!







—'":.i,LJ ) |
"' clrf‘)ll

Ll Y
e |

s

4 3 %
i":...'__T;‘J Hu_! Ly
Vi'"'; = !
‘—-....}.u.u- ‘
R‘a 5 :
x:::-ﬂln T

_1'

Facade are expression of the architecture language and the building physics design
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North Facade




Facade Explorer
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Archimede Solar Energy
Case Study — Sustainability strategy

Net floor area : 4000 m?2




Summary

Primary Energy Demand : 3,80 kWh/m3year — Class A
Heating-Cooling energy saving: 60%

Electrical energy saving: 40%

Total Primary energy saving: 88%

CO2 emission saving: 93ton/anno
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Geothermal Air Heat Exchanger
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Geothermal energy




Geothermal energy




Geothermal energy




Geothermal energy
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Passive transfer
ventilation




Natural Ventilation




Natural Ventilation




Natural Ventilation




Daylighting
Office DLF: 1.8
- 25% Energy

Consumption




Dimmerable
lighting
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Dimmerable
lighting




Carbon Neutral
PV System
380 m2

100% electrical energy
demand covered




Energy Balance




Grazie per 1’attenzione
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