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3D PRINTED FORMWORK - © Andrei Jipa, DBT ETH Zurich
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Digital Metal: Deep Facade
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HOT-BLADE FOAM CUTTING - © Odico
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Wood Chip Barn - © Valerie Bennett / Architectural Association
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URBAN GEOMETRY
Sky view factor

Aspect ratio
Mean building/tree height

Building form
Variation between building heights

Wider streets
Avoid obstruction

Open spaces along sea shore
Building porosity

Street axes orientation
Well-ventilated sidewalks

Building arrangement
Open spaces at road junctions

Guide wind flows with urban elements
Passive cooling systems

Urban density by Local Climate Zones
Building Surface Fraction

Green Plot Ratio
Topography

VEGETATION
Green roofs

Vertical greeneries
Green walls/facades

Vegetation around buildings
Selective Planting
Green pavements

Infrastructure greenery
Macroscale urban greening
Local scale urban greening
Microscale urban greening

Green parking lots
Tree species

Urban farming
Transport corridors

WATER BODIES
Cool sinks

Blue and green spaces
Wetlands

Water catchment areas
Ponds on roofs/ground floor

Evaporative cooling
Fountains

SHADINGSHADING
Building orientation
Shading on buildings

Permanent shading devices
Moveable shading devices

Smart shading devices
Shaded pedestrian spaces

Shaded bicycle lanes

MATERIALS AND SURFACES
Cool pavements

Permeable surfaces
Photocatalytic cool pavements

Cool roofs
Cool façades

Photocatalytic cool building envelope
Retro-reflective materials
Phase Change Materials

Desiccant systems
Water cooling façade system

Thermochromic/selective materials
Dynamic and active roofs

Dynamic and active façades or building 
components

Building envelop performance 

TRANSPORT
Vehicle population

Public transport
Centralised routing system

Active mobility
Electric private vehicles
Electric public transport
Autonomous mobility

Infrastructure of buses/bus stops
Types of road materials

Material and colour of cars

ENERGY
Heat losses in buildings

Energy efficiency of air-conditioning systems
Energy efficiency of household appliances and 

office equipment
Energy efficiency of industries

Cooling load of buses
Indoor temperature setting
Sizing of the energy plants

Ventilation for heat release of air-conditioning 
units

Window-to-wall ratio
District Cooling

Renewable energy sources
Heat recovery systems

Mixed used neighbourhoods
Buffer zones

Hybrid ventilation in outdoor spaces





The ETH Hub in Asia 

Established by ETH Zurich & 
National Research Foundation 
Singapore

120+ researchers
100+ principal investigators
30+  scientific disciplines
20+  nationalities
300+ alumni
40+  academic, corporate & 

governmental partners

2010: Future Cities Lab Global 

2014: Future Resilient Systems 

2020: Future Health Technologies



The future is green and 
healthy.
There is no alternative.

Prof Dr  Gisbert Schneider
“

Learning from nature

Design thinking

Constructive design

Artificial intelligence

Science

Engagement

Creativity





The Kallang river basin at Bishan Park, which floods when it rains. This was previously a concrete lined-
canal which was remodelled into a naturalised soft-edged accessible river. Image: Jimmy Tan, CC BY 2.0

https://www.flickr.com/photos/jimmytst/15840234600/
https://creativecommons.org/licenses/by/2.0/
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