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A legacy of positive change 

We are an international team of environmental design 

consultants and lighting designers focused on delivering 

sustainability to the planned and built environment. 



• Buildings and landscapes do more, systems do less 

• Design from first principles 

• Integrated design process and solutions 

• Pragmatic strategies 

Practice Principles 



• Establish sustainability goals early 

• Set performance targets 

• Develop and test design strategies 

• Select technologies to support strategies 

• Monitor progress against benchmarks 

Strategy 



• Environmental Design 

• Energy Analysis 

• Lighting Design 

• Masterplanning 

• Benchmarking 

• Carbon Management 

• Façade Optimization 

 

Services 



High Performance Facades 



• Façade optimization using DIVA for Rhino and Grasshopper 

 

• Daylight design for vegetation 

Case Studies 



Façade Optimization – MSKCC/CUNY 



Urban Context Façade Optimization 

Project Team: 

Architect: Ennead Architects  

Envelope Consultant: Heintges 

Environmental Consultant: Atelier Ten 

Mechanical Engineer: JB&B 



Overshadowing 
South Facade East Facade 



Solar Insolation Bands (100 kWh/m2 increments) 

North façade used as target 

solar radiation level 



Curtain Wall System 

Glass lite widths: 

1’-6” 

3’-0” 

4’-6” 



External Shading Studies  



Vertical Fin Application Diagram 



Grasshopper Process – Radiation Analysis 

A10 Radiation Component 

•Standard component introduced before 

•Different visual output options 

•Excel output options 

Excel Post processing  

•Takes input from Grasshopper 

•Allows additional post processing abilities 

•Formats data in our standard layout 

//a10-ny-nas/nas/Training/Lunch n Learn Presentations/130416 MSKCC Facades/130319 Percentage Master File.xlsx


Grasshopper Process – Fin deployment 

Input 

•Radiation data 

•Fins 

•Fin chart 

Output location 

Grouping of 

existing fins 

Output processing 

Grouping of fins 

based on solar 

radiation analysis 

Output 

Fins in different 

layers according  

to radiation bands 



Baseline – Recommendation Comparison 
Analysis with recommended fin depth 



Baseline – Recommendation Comparison 
Analysis with recommended fin depth 



Fin Optimization Summary 
Vertical Fin Options Tested 



Daylight Analysis & Fin Depth East Facade 



Daylight Analysis & Fin Depth South Facade 



Façade Optimization - Designing for Vegetation 





Marina Bay - 2006 



The Esplanade Theatres on the Bay 

Michael Wilford + DP Architects 



Marina Bay 





Marina South Ecosystem 



Design Criteria – Temperature, Humidity + Light 

Flower Dome Conservatory 

 

Light Levels 

45,000Lux for more hours than Eden 

 

Air Temperature 

Daytime condition:  25
o
C @ 65% RH max 

Night-time condition:  17
o
C @ 65% RH or more 

Ignition condition :  13
o
C @ 70% RH or more 



Cool Dry Biome 
Design Criteria 

Daylight Levels 

45,000Lux for more hours per annum than 

Eden 

 

Air Temperatures 

Daytime Condition – 25oC** @ 60% RH 

Night-time Condition – 17oC @ 80% RH 

Ignition Condition – 13oC @ 80% RH 

 



Cool Dry Biome 



Cool Moist Biome 
Design Criteria 

Daylight Levels 

45,000Lux For More Hours Than Eden 

 

Air Temperatures 

Daytime Condition – 25oC @ 80% RH + 

Night-time Condition – 17oC @ 80% RH + 

Ignition Condition – 16oC @ 80% RH + 

 



Cool Moist Biome 



123m 

76m 

171m 

87m 



The Biomes at Eden 
 

Grimshaw 2000 



Annual Global Luminance Levels for Plants 



Greenhouse Conditions 

Daylight Levels 

45,000Lux for more hours per annum than Eden Project 



Singapore Climate and design conditions 

Climate Analysis 



Fully Deployed Shades  

Maintain Internal Light Level below 45kLux 

Reduce Solar Gain by Approx 90%. 

Difference to internal solar gain 

approximately 80W/m2 with full 

deployment of shading  

Solar Control 



TRUSS FIN GRID SHELL 

Solar Control 



Modeling Shading 



Glazing properties 



Shading 



External Shading 



External Shading 









Solar Control 



External Shading 

 



Environmental Concept 



Conditioning Strategy 



The Cloud Forest 

 







Gardens by the Bay, Singapore 
Grant Associates and Wilkinson Eyre Architects 
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Marina South Eco-System 
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Biomass 
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Masterplan – deployment of services 



The Energy Centre 



Gardens by the Bay 
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