
People, Space and Daylight

University of Waterloo

1

Jakob Strømann-Andersen

Head of Sustainability Engineering at Henning Larsen Architects

06.10.2016

Design with knowledge

PEDCO High performance Buildings



People, Space and Daylight

University of Waterloo

2

Agenda

Introduction

Part 1: Foundation 

The Danish way 

Research, knowledge and design

Results: 2 cases

Part 2: Perspectives

Cincinnati applying knowledge in an US context  

2



People, Space and Daylight

University of Waterloo

3

High performance building is about 
finding new solutions to known 
problems
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People, Space and Daylight

Staging Human Interaction

Henning Larsen

Henning Larsen (1925-2013) established the 
company in 1959 after a study trip to the United 
States. 

He was often described as 
the master of light

From 1968 to 1995, he was a professor at the 
Royal Danish Academy of Fine Arts, School of 
Architecture in Copenhagen.
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Henning Larsen 
Architects has more 
than 300 employees 
from 34 different 
nations. 

We have offices I 
Denmark, The Faroe 
Islands, Norway, 
Germany, Saudi Arabia 
and Hong Kong. 

Introduction
Office
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People, Space and Daylight

Offices

Ongoing and built projects

Introduction
International profile 
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R&D

/ 17 engineers, PhDs and architects
/ research and development
/ knowledge implemented in the early design stages
/ sustainable design 

Introduction
Research and Development 
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Intelligent solutions are 
created in cross-disciplinary 
collaborations
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Research & development Design method & process Projects

Introduction
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Introduction
Research areas
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Industrial PhDs
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Introduction
Why I do, what I do

To me, the most important thing is

/the importance of daylight in architecture
/architecture as a key to achieve net-zero buildings
/meaningful aesthetics 
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Introduction
The importance of architecture in the green transition

Our research shows that between 40-50% 
of a building's energy consumption is 
determined by its design

12,7 kBTU/ft2/yr
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Introduction
The importance of architecture in the green transition

Facade
Daylight, technology, indoor 
climate and user behavior

Structure
Space, daylight, main 
functions, zones and 
construction

Body
Geometry, orientation, 
zones and daylight

Context
Wind, water, daylight, 
noise and pollution

REDUCE
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Introduction
The importance of architecture in the green transition
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Introduction
The importance of architecture in the green transition

30 kBTU/ft2/yr
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Introduction
The importance of architecture in the green transition

20 kBTU/ft2/yr
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Introduction
The importance of architecture in the green transition

20 kBTU/ft2/yr
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Introduction
The importance of architecture in the green transition

20 kBTU/ft2/yr
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Introduction
The importance of architecture in the green transition

20 kBTU/ft2/yr
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Introduction
The importance of architecture in the green transition

15 kBTU/ft2/yr
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Introduction
The importance of architecture in the green transition

15 kBTU/ft2/yr
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Introduction
The importance of architecture in the green transition

Net-zero
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Introduction
The importance of architecture in the green transition

Net-zero
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Introduction
The importance of architecture in the green transition
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Introduction
The importance of architecture in the green transition
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Introduction
The importance of architecture in the green transition
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Introduction
Architecture as a key to the green transition

Beautiful things becomes more 
beautiful when given 
meaning and serving a purpose
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PART 1
The foundation
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The Scandinavian way of life is 
deeply embedded in our approach 
to the sustainable city and our 
philosophy about the importance 
of sustainability

Part 1 - Foundation



31

Part 1 - Foundation

But it does not happen by 
itself. It is a result of 
political commitment and 
strategy
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We swim in the harbour
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We swim in the harbour

• Municipal strategies and investments in cleaning the harbor 
has resulted in a Copenhagen being the first capital in world 
having a harbour bath in an old industrial harbour

From sewer to harbour bath

The Municipality of Copenhagen
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We sunbath in the cemetery
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We sunbath in the cemetery

• In spite of an increasing population, the Municipality of Copenhagen is 
determined not to reduce the average green area per citizen

Maximum 15 min. walking 
distance to a green area

The Municipality of Copenhagen
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We bike everywhere
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We bike everywhere  

• Bicycle makes up 36 % of all transportation to work and 
education in Copenhagen = 0 CO2 emission. 

• The goal is to increase this number by 14% to 50 by 
improving the bicycle conditions (wider bike paths, 
increased maintenance, short cuts, safety)            

Bicycles plays a crucial part in goal of 
making Copenhagen CO2 neutral in 2025

The Municipality of Copenhagen
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In music, we are seduced by 
sound waves. In architecture, 
we are seduced by poetic 
inflows of daylight giving 
architecture a form, a pause, 
rhythm, like music.
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Introduction
The importance of daylight 

Daylight connects 
the spatial 
experience of 
architecture with 
electricity meters
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The hospitalisation 
of patients is 
reduced by 7.3 
hours each time the 
daylight increases 
by 100 lux

Jorder et al. (2013)

Introduction
The importance of daylight 
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Introduction
The importance of daylight 

Students achieve 5-14%
higher score in the tests 
and learn 20-26% faster
in rooms with good 
daylight

World Green Building Council, 2013
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Knowledge based design

We approach academic research as a way of 
engaging in society and the public debate
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How does the generated 
knowledge inform the design 

development and the projects?
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When spaces for learning go 
hand in hand with low energy     

CASE 1



University of Southern Denmark
Campus Kolding

Kolding, Denmark / 2014

Chicago 
Athenaeum 
Award, 2015
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-zero university
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Common Zone

Service Areas

Classrooms

Offices

Terraces

CASE 1 - SDU

Organisation
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Innovative ventilation

CASE 1 - SDU

Ventilation integrated in ceiling
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CASE 1 - SDU

Daylight infused workspaces

DAYLIGHT Atrium
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CASE 1 - SDU

Daylight infused workspaces

DAYLIGHT Group work
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CASE 1 - SDU

Daylight infused workspaces

DAYLIGHT Meeting rooms
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CASE 1 - SDU

Daylight infused workspaces

DAYLIGHT Study room
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CASE 1 - SDU

Daylight infused workspaces

DAYLIGHT Outside
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1600 mobile triangular 
perforated glass elements 
mechanically regulates the 
inflow of light. 

CASE 1 - SDU

Dynamic facade
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CASE 1 - SDU

Dynamic facade
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CASE 2
When shade is crucial 

for the architecture
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King Abdullah Financial District

Riyadh, Saudi Arabia / 2008-2018
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CASE 2 - KAFD

Shade has always been needed
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Concept: Using the logic of the 
Wadi to create a comfortable 
microclimate and a vibrant city life

CASE 2 - KAFD

Comfortable micro climate 
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CASE 2 - KAFD

Location in the desert
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Land use Microclimate Density Daylight

CASE 2 - KAFD

Strategies
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Sustainable objective

To improve the microclimate and 
lower the temperatures

CASE 2 - KAFD

Objectives
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Climatic parameters influencing the perceived temperature

CASE 2 - KAFD

Comfort 
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CASE 2 - KAFD

Comfort 
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CASE 2 - KAFD

Comfort 
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Studies of wind conditions can guide the 
design of the city, creating good and 
comfortable spaces

DESIGN EVALUATION

CASE 2 - KAFD

Studies of wind conditions
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CASE 2 - KAFD

Cooler climate
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Reduction
8-10 C

CASE 2 - KAFD

Cooler climate
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CASE 2 - KAFD

Cooler climate
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CASE 2 - KAFD

Cooler climate
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CASE 2 - KAFD

Cooler climate
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PART 2
Perspectives
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CASE
University of Cincinnati

College of Business 
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CASE University of Cincinnati
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CASE University of Cincinnati
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CASE University of Cincinnati
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CASE University of Cincinnati
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CASE University of Cincinnati
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CASE University of Cincinnati
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CASE University of Cincinnati
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CASE University of Cincinnati
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CASE University of Cincinnati
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CASE University of Cincinnati
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CASE University of Cincinnati
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CASE University of Cincinnati
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CASE University of Cincinnati
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CASE University of Cincinnati
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CASE University of Cincinnati

NorthSouth

East West
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CASE University of Cincinnati
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CASE University of Cincinnati
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Thinking Global, Building Local

The challenges of today must led to new 
collaborations and more innovative 
approach to high performance 
buildings
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More information:

www.henninglarsen.com
facebook.com/HenningLarsenArchitects

Contact

Jakob Strømann-Andersen
Head of Sustainability Engineering 
PhD, LEED AP BD+C, DGNB Auditor

jstr@henninglarsen.com


