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Design
with
impact

Looking at the healthy
buildings of the future
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Partner, Head of Sustainability
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7 offices
300 colleagues
32 nationalities

20 countries
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By 2050, 68% of the
world’s population will
live in cities.
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A Time of Complex
| Challenges
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What is the future relevance
of architects?
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‘Hamburg, Germany

armonie,
by Herzog & de Meuron
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Workshop, Copenhagen
Performing Arts Center World Trade Center

: L. @Wﬁrsen
s i






C
L
®
0
L
O

Munich, Germany

Siemens




Identity
Historic link to Munich

Visibility
Sustainable frontrunner
in an urban context

220200929

Urbanity
Modern and attractive
work place




Woven into the urban fabric
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The site Inviting the public in

Structural A series of green
optimization court yards




3 different facade strategies

1: Discreet towards the protected
Ludwig Ferdinand Palais




3 different facade strategies

2: Elegant and adaptable towards
neighbour buildings




3 different facade strategies

3: Significant and modern towards
the heavy traffic




Sustainable by des
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Sustainable by design
Solar Power Generation by Photovoltaic Roof System
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Modeling Results; Primary Energy Balance
Based on heated net floor area of 48.800 m2

Specific Primary Energy in kWh/m2a
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Balance

38 kWh/m2a

Energy Model Results

] Optimized Building
Consumption

On Site Renewable
PV-Generation



System Simulation; Heating/Cooling System Analysis
nnual Breakdown og main System Operational Modes
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A social contribution to the city
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The effect we create

e

*‘ _ TECTU RE ‘ Effect on the individual

Effect on the culture/city
Effect on the environment




Research
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Sustainability PhD. Stud., Lead Designer PhD. Stud., Partner, Senior Constructing Architect, Sustainability Lead Sustainability Engineer, Architect/
intern Ethnology Landscape Architect Acoustics > Head of Sustainability Engineering, Facade Specialist Engineers PhD Communications
PhD } )

Sustainability Landscape
Architect

ALy

Landscape
architect Intern

Architect/
Communications

Lead Designgr
Landscape Architect

Senior Architect,
Material Specialist,

Partner
DGNB Internationel Consultant,
Visiting Professor

Senior Sustainability Engineer,
PhD

PhD. Stud.,
Artificial Lighting

PhD. Stud.,
Fagade Design

Senior Landscape Architect Sustainability
intern
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R
Bt Energy and Buildings
e bl

The urban canyon and building energy use: Urban density versus daylight and
passive solar gains

. Stremann Andersen **. PA. Sattrup

| redacin

New research in sustainable building

Published by Henning Larsen Architects

Research Design methods Projects



In-house Industrial PhDs Programs
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Imke Wies van Mils Pelle Munch-Petersen Krister Jens Drew Thilmany Finnur Pind

PhD. Stud. Artificial Lighting PhD. Stud. Facade Design, PhD. Stud. Big Data Phd. Stud. Ethnology, MA Phd. Stud. Acoustics, MSc.
Architects Applied Cultural Analysis Civil Engineer
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Uppsala, Sweden

Uppsala
City Hall
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tual acoustics
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Research v

Uppsala City Hall
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Uppsala City Hall
Research virtual acoustics

VS

closed source open source



Uppsala City Hall

Combining technologies

VR in gaming industry

Marine and Off;hore CFD Simulation




Uppsala City Hall
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Uppsala Clty HaII

Virtual soundscapes |
and.immersive audio -

— new tecHfologies to eng@e the user e



Window Help

sat- M. L I3 N

___Uppsala:City Hall

appld, Guid( 042 £
ita)
t();
-h camera

0
eCamera_Class sc.GetEnscape

-.GetCameraByNameL INQ(doc, "Et
‘CameraByNamelL ambda(doc,

Camerat lement i

cationDataxyZ(Camerak lement)
nData.X;
nData.Y;

nData.Z;

ameraX

’ 115 %

Int
t

h code -1 (@xFfFFFFFEFF).
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~ #3 HL_Tools.Command GetRoominfo(UIDocument uidoc, Docum =

XYZ GetWallInfo( uidoc, doc)
)
4
ROOM INFO
GetRoomInfo( C U uidoc, doc)

roomReference uidoc.Selection.PickObject(ObjectType.Els
roomE lement doc .GetElement (roomReference) F H

RoomPoint doc.GetElement (roomReference) ;

v Solution Explore

L - 8 X
Signin | &
v 8 x
Q- o-%

Solution “HL_Tools
= HL Tools
b M Properties
b 8 References
b c* Appcs

k4 Bitmap16.bmp

€* CameraPositioncs
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b
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L3

* ElementCollector.cs

4] HL_Tools.addin

Team Ex.. Property
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roomk lement Info 73
(IList<E ient> boundSeglList roomElement .GetBou
{
(8 gment boundSeg boundSeglist)
{
{
lementld eID = boundSeg.Elementld;
ment e = doc.GetElement(eID); '
wall - ! ¥ I
1t iond locationCurve wall.location Wurg
curve locationCurve.Curve;
.
wallParameter = wall.get Parameter(BuiltInParame
feet2Meter = 03048f;
lengthOfWall wallParameter.AsDouble() * feet2Mete
roomE lement Info e.Name + + curve.length + “ H
}
}
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4 Add to Source Control «

Autodesk Revit 2018 -

LB o e o 2%
Collaborate

l @ ‘ 2
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File Architecture  Structure  Insert  Annotate  Analyze  Massing & Site View Manage Add-ins

Properties X Project Browser - A-40.V

1, Kallar

AAB - Plan 2, Bott

Foor Plan: AAB - Plan 2

Graphics

Ensce

A-40-V-200_LVIER - Floor Plan: AAB - Plan 2, Bottenvaning, Entré - working

8d

Quantification

Henning Larsen ToolKit

Extensions  Modify
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75mm svallist
(bare plan 6+7)

x
N

2 STK FLAKIGRUPPEN BYSE Ll—

DON PER ELEMENT

hul: BS0x50 i 850%70
daekplade: §10x120

Iuffiide per luftdon 70 s @ 15Pa”
“Luftfioden kommer ned, ndr man kombinerer med perforeret faner + stomme.

Reduktionstal R2 | d
Rw 40 ved momage | gipsveg

Gatalasaden - uppstainng mot gata (plan 4, 5. 6)




Uppsala City Hall

Outcome on
KPI's and
awards

New window DFD and
acoustic absorptions
integrated

Higher performance, less
materials and reduced
construction cost

New software in virtual
acoustics simulation




Aarhus, Denmark

Frederiksbjerg
School




—

Henning
Larsen —




Frederiksbjerg School

A new way of learning about...

Traditional lecture-based learning...







Frederiksbjerg School

Legislation / BR18

Det skal eftervizses, at det elekirizke belysningsanlzg opfylder bygningsreglementets krav for belysningsstyrke, jf. DS/EN
12464-1, Lys og Belysning - Belysning ved arbejdspladser — Del 1: Indendars arbejdspladser.

For nogle arbejdspladsar er kravene til belysningssiyrke ydedigere specificeret i det nationale anneks DS/EMN 12464-1 DK
M&. Eksempler pa krav fil middelbelysningsstyrke og regelmasssighed er givet i tabel 3. Regelmazssigheden af belysningsn,
U0, defineres som minimums belysningsstyrken, E ., i forhold til middelbelysningsstyrken, E.. ..

De tekniske krav til belysningen skal kunne opfyldes i hele anlaggets levetid.

Tabel 3. Eksempler p& krav til belysningsstyrke ved udvalgle arbejdspladser, jf DS/EN 12464-1 og DS/EN 12464-1 DK NA.

Sted Middelbelysningsstyrke pé ar-bejdsplanet E.. Regelmsessighed, L
Zange og frapper 100 Jux 0.40
Kontorarbejds
- Opgaveomréde (pé synsobjektet) 500 o 060
- | nasromradet (over ¥ m fra synsobjekiat) 300 Jux 040
EBermehaver og vuggesiuer 300 lux 040
0 &0 {roncentrationsieg)
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/ NP UNIVERSITET DANMARKS P
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Combining the audio and visual human experience

New Research in Light, Acoustics and Learning

40 - 60 dB (quiet)




Normal Experiment

Ambient Lighting Focused lighting

Experimenting
with mood
lighting
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Default, traditional ceiling lighting Pendant lighting activated
(video snapshot) (video snapshot)




Findings:

Our data shows an average reduction of 2—-8 dB

« 2-3 dB: Noticeable in an ‘average environment’ (though perhaps only when asked)
« 4-6 dB: Very noticeable in an average environment (students will hear the difference)

« 7-8 dB: Significant, a noteworthy reduction



Aarhus, Denmark

Outcome on
KPI's and awards

Calm for students
More comfortable

Lowered electricity use (35%
reduction)

Less noise, on average - 8
dB(A)




Carl H.
Lindner
College of
Business

Location
Cincinnati, Ohio, USA

Gross floor area
22,500 sqm

Status
Under opfarelse







Young adults are the loneliest
generation in America.
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Lonely millennials twice as
likely to experience depression
or anxiety
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29.3% of UC students felt so depressed
that it was difficult to function. (2016)

University of-lQE

CINCINNATI

WELLNESS CENTER
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“How can we ensure new
kinds of environments
don’t become empty,
unused spaces?”

Drew Thilmany, Henning Larsen

Ph.d. stud., Anthropology




Inclusivity has a scale

L1 L]
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L1 L]

Anonymity (DK) Recognition (US)
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How can we document
the effect?
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Circulation spaces

Transforming the circulation spaces into social
interaction spaces

Before Future
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CIRCULATION SPACES

OLD VERSUS NEW
OLD BUILDING " NEW BUILDING
18% OF ENTIRE 25% OF ENTIRE
BUILDING BUILDING
OF WHICH OF WHICH
60% ARE 73% ARE

PUBLICLY PUBLICLY
ACCESSIBLE ACCESSIBLE












Where do we measure ?

Building Typologies Indoor Climate
* Functions and intended designs * Noise and Light
 Temperature

Physical Environment o
« Layout and ratios Usage & Activities

* Design elements « Optional vs. necessary

Flows & Occupancy
» Behvioral patterns




Where do we measure ?
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Seat

WALL AND WORK
SEAT-UTILIZATION IN TIME

Seat Utilization: 2019-09-11
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UP NEXT

Deeper use and activity analysis
of the functions

Behavior and Wellbeing; stress
levels

Starbucks Sales Data
Crime and Traffic

Dropout rates
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Space for social
interaction

Better

health and
learning

Less
loneliness

Smarter
business case

81



“We shape our buildings and
afterwards our buildings
shape us.”

Winston Churchill
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Thank
you

JSTR@henninglarsen.com

www.henninglarsen.com
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