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Introduction to Arup





Sydney Opera House, Australia



Beijing National Aquatics Centre 



CCTV Headquarters, 
Beijing, China



Allianz Arena, Monaco



Beijing Capital Airport,

Terminal 3



Design for
Natural 
Ventilation



ASB Head Quarters
Auckland, New Zealand

• Project to be completed 2013

• Capital cost of NZ$144m

• Includes 20,000m² 
office, ground floor retail and 
cafes, auditorium and BBQ 
area



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



ASB HQ
Auckland



ASB HQ
Auckland

Comfort Strategy



ASB HQ
Auckland

Mixed mode strategy and 

funnel operation



ASB HQ
Auckland

BIM MODEL



http://m.nzherald.co.nz/video.cfm?ga

llery_id=129053

ASB HQ
Auckland

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


Netball Central
Sydney Olympic Park, Australia



Netball Central
Sydney Olympic Park

ARUP scope:
• Sustainable Design

• Structural Design

• MEP Design

• Civil

• Transport

• BIM



Netball Central
Scott Carver Architects 
Vision at Concept Stage



Netball Central
Arch-S-MEP BIM model 

at Detail Design phase



Netball Central
• 5 standard courts

• 1 Show court

• 1 Hub Building

Standard

Court

Show

Courts

Hub

Building



Standard Courts



Standard courts



Netball Central
Natural Ventilation Strategy



Netball Central
Natural Ventilation Strategy

Wind

Stack

Effect

Winter



Netball Central
Natural Ventilation Strategy

Thermal model results

outdoor existing new



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

Night-time

Heat purge

Hot air 

exhausted 

Tempered air

supplied to 

change rooms



Netball Central
Passive thermal labyrinth
Air conditioning system

for change rooms

Thermal

Labyrinth

Show

Courts

Plant

Room

Outdoor 

Air intake



Netball Central
S-MEP BIM model

Thermal

Labyrinth



Urban Micro-
Climate Analysys



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.



Step 1.
Solar Exposure 
Analysis



Step 2.
Wind Analysis



Step 2.
Wind Analysis



Step 2.
Wind Analysis

Detail



Step 3.
Standard Effective 
Temperature which 
includes solar and 
wind exposure 
effects 



Step 3.
Standard Effective 
Temperature which 
includes solar and 
wind exposure 
effects 



Step 4.
Conclusions and 
Design 
Recommendations



Building 
Physics 
for 
Façade 
Optimisation







Façade are expression of the architecture language and the building physics design



North Façade 



Façade Explorer



3d model



South Façade 



North Façade 







Archimede Solar Energy

Case Study – Sustainability strategy

Net floor area : 4000 m²



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

Summary





Geothermal Air Heat Exchanger



35  °C

Geothermal energy

Summer

Atrium

Energy saving: 42%

Outside temperature decrease 
from 35 °C to 26 °C  



32  °C

Geothermal energy

Summer

Atrium

Energy saving: 42%

Outside temperature decrease 
from 35 °C to 26 °C  



29  °C

Geothermal energy

Summer

Atrium

Energy saving: 42%

Outside temperature decrease 
from 35 °C to 26 °C  



26  °C

Geothermal energy

Summer

Atrium

Energy saving: 42%

Outside temperature decrease 
from 35 °C to 26 °C  



Natural Ventilation



Passive transfer 
ventilation

Atrium summer energy
saving: 18%



Natural Ventilation

Atrium summer energy 
saving: 25%



Natural Ventilation

Atrium summer energy 
saving: 25%



Natural Ventilation

Atrium summer energy 
saving: 25%



Daylighting
Office DLF: 1.8

- 25% Energy 
Consumption 



Dimmerable
lighting

Energy saving: 29%



Dimmerable
lighting

Energy saving: 29%



Dimmerable
lighting

Energy saving: 29%



Carbon Neutral
PV System

380 m²

100% electrical energy 
demand covered



Energy Balance

Standard office Building

Archimede Solar Energy



Grazie per l’attenzione


