Henning
Larsen —

Desyn
w 1h
Im pact

Lookng at the healthy
buildmgsofthe future

Jakob Strzm ann-Andersen
Partmer, Head of Sustamability

Engneering




g 1l

7 oces
300 colleagues
32 nationalities

20 countries

© Hennin 2



®New York

© Henning Larsen



© Henning Larsen






T

i
S
".J
.r”.j
T







By 2050, 68% otfthe
w orld ‘spopulation w 11l
lve m ciies.

© Henning Larsen

8



Source:Pw C -United K ngdon$§ s

Q N
A “ * f-
S Im
¢ 3
” = L
G \
; b %
o . .
\ .

© Hemning Larsen




A TineofComplex
C hallenges
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AK2 1. question topics should correlate direclty to HLA projects shown later; 2. image and questions can be swapped out for a

lecture with different focus - eg. community space vs. sustainable design from an energy/resource/climate perspective
Andrea Kahn; 6.12.2018
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W hatis the future relevance
of archiects?
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The A rchitect
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A rchiecture 1s

fundam entally about
stagmg hum an mteraction.
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3 different facade strategies

1:D iscreet tow ards the protected
Ludw »¥ Ferdand Palkis




3 different facade strategies

2:Elegantand adaptabl tow ards
neighbourbuidings




3 different facade strategies

3:Synificantand m odem tow ards
the heavy traffic




Sustamable by design
Tited mnerfaced formnflow ofdaylght
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A socialcontribution to the cicy
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Energy and Buildings

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

J. Stremann - Andersen **. P A Sartrup

1 iiresatn

New research in sustainable building

" e Ensinigeiomen — et Urbndensit - gyt st . Published by Henning Larsen Architects
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W hy dowe do reseaxch?
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Th-house mdustrialPh]

InkeW fesvanM ils Pelle M unch-Petersen KristerJens Drew Thilm any FnnurPmnd

PhD .Stud.ArtificialLightnhg PhD .Stud.Facade Design, PhD .Stud.Big Data Phd.Stud.Ethnology, M A Phd.Stud.Acoustics, M Sc.
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Uppsala, Sw eden

Uppsala
Ciy Hall
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Uppsala Ciy Hall

Research virtualacoustics
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Uppsala Ciy Hall

Research virtualacoustics

VS

closed source open source



Uppsala Ciy Hall

Com bInmg technologies

o

VR In gam Ing mndustry

M armme and O ffshore CFD Simn ulation




UppsalaC iy Hall
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Uppsala Ciy Hall

V irtualdoundseapes-
and.m mersve auddo

- new tecl‘ﬁo]o'gjes to eng@e the user c




Uppsala City Hall
Atrium
Virtual Acoustics
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75mm svllist

| (bare plan 6+7)

| 2STKELAKIGRUPPEN BY;tLJ:JuUM PER ELEMENT
storleck:
hul. 850x50 til B50<70
deekplade: 910x120

luftlode per luftdon: 70 s @ 15Pa*
“Lufthoden kommer ned, nar man Kambinerer med perforeret faner + stomme.

Redktionstal R2 i dB:
R 40 ved montage i gipsvmg

Gatafasaden - uppstiining Mot gata (plan 4, 5. 6) Gatatasaden - uppstalining mot kentar (plan 4, 5, 6}
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UppsalaC iy Hall

O utcom e on
KPIsand
aw axds

New w mdow DFD and
acoustic absorxptions
ntegrated

H gherperform ance, less
m aterials and reduced
construction cost

New softw are n virtual
acoustics sin ulation




Aarhus,Denm ark

Frederksberg
School







Frederiksbijrg School

A new w ay of lkrammg about..

Traditionallecture-based leaming...







What kind of artificial lighting is

present in learning environments?

TYPOLOGY

C eiling based
Uniform
Constant

D iffuse

How does artificial light influence

user’s of learning environments?

PUPILS

Cogniwe functioning

Emotional state

Socilbehaviur

Biblogy

Which “characteristics” of artificial

light are responsible for this?

PARAMETERS

Quantity
Cobur

Spectum

Contrast

Sources: Flynn (1973, 1977, 1980), Collins et al (1975), Lofberg et al (1975), Weinstein et al (1979), Smith & Rea (1980), Dunn et al (1985), Kiiller & Lindsten (1992),
Hathaway (1995), Knez et al (1995, 1998, 2001), Rusak et al (1997), Kuller (1998), Heschong Mahone Group (1999), Veitch & McColl, (2001), Goven et al (2001), Boyce

(2003, 2014), Winterbottom (2001), Van Bommel et al (2004), Wessolowski (2010), Goven et al (2011), Barkmann et al (2011, 2014), Sleegers et al (2012), Mott et al.
(2014)
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Frederiksbperg School

Legislation / BR18

Det skal eftervises, at det elekiriske belysningsanlazg opfylder bygningsreglementets krav for belysningsstyrke, jf. DS/EN
12464-1, Lys og Belysning - Belysning ved arbejdspladser — Del 1: indendears arbejdspladser.

For nogle arbejdspladser er kravene til belysningsstyrke ydedigere specificeret i det nationale anneks DS/EN 12464-1 DK
MA. Ekzempler pa krav fil middelbelysningsstyrke og regelmasssighed er givet i tabel 3. Regelmazssigheden af belysningen,
Uo, defineres som minimums belysningsstyrken, E...., i forhold til middelbelysningsstyrken, E....

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

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

Sted Middelbelysningsstyrke pa ar-bejdsplanst. . Regelmsessighed, U,
Gange og frapper T00 Jux 0.40
Kontorarbejde
- Cpgaveomréds (pé synsobjertet) 500 lux 0,60
- | nzsromradset (over ¥ m fra synsobjektet) 300 Jux 0,40
Barnehaver og vuggestuer 300 Jex 0,40
0,60 (koncentrationsieg)
Undervisningsiokaler 300 lux 0.6




VAV

DANMARKS PADAGOGISKE
UNIVERSITETSSKOLE

AARHUS UNIVE

DTU Danmarks Tekniske Universitet x
= ELFORSK



Com bining the audio and visualhum an experience

New Research m Lght, Acoustics and Leammg

40 - 60 dB Quiet)




Nom al Experim ent

Am bintLighting Focused Ighting

Experin enting
w ith m ood
Ightng




Focused lght
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Default, traditionalceiling lighting Pendant lghting activated
(video snapshot) (video snapshot)

Timeslot 02 dB vasgtet Room 01.1.05 Thu 09 March 13:29-13:58 Timeslot 05 dB vaptet Reom 01.1.05 Thu 30 March 12:48-13:20




Fndmgs:

O urdata show s an average reduction of2-8 dB

e 2-3dB:Noticeablk n an average environm ent’ though perhapsonly when asked)
* 4-6 dB:Very noticeable in an average environm ent (students w illhear the difference)

* 7-8 dB:Significant, a notew orthy reduction









End resu lts:

* Calm Porstudents

* M ore com fortable

* Lowered electricity use 35% reduction)
* Lessnoise,on average -8 dB @A)

© Henning Larsen
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Aarhus,Denm ark

O utcom e on
KPIsand aw ards
Calm forstudents

M ore com fortable

Low ered electricity use (35%
reduction)

Lessnoise, on average -8
dB @)




CarlH .
LIndner
College of
Busmess

Location
C mchhnati, O hio,USA

G ross fborarea
22,500 sgm

Status
Underopforelse
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Young adu

Its are the Ionelies
clon M Am erica.

(1

genera

© Henning Larsen

67



Lonely m 1llennials tw ice as
likely to experience depression
oranxiety
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29.3% ofUC s

udents

that itw as dif

WELLNESS CENTER

felt so depressed

icultto function. C016)
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“Wou dont know
w hat mcluswvity
m eans to us.”

David Szym anski

Dean, LindnerCollege ofBushess
Unwersity of C mcinnati




“How can w e ensure new
kmds ofenvironm ents
dontbecom e em pty,
unused spaces?”

Drew Thim any, Henning Larsen

Ph d.stud ., Anthropolgy




ncluswity hasa scale

L1 L]
L1 L]
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How can we docum ent

the effect?
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C irculation spaces

Transformrm mg the circulation spaces mto social

mnteraction spaces

Before Future

IR

'”” "

|
y
| .-éég’#‘- 5



CIRCULATION SPACES
OLD VERSUS NEW

OLD BUILDING "NEW BUIDING
18% OFENTRE 25% OFENTRE
BUIDING BUILD IN G
OFW HICH OFW HICH
60% ARE 73% ARE
PUBLIC IY PUBLI LY

ACCESSIBLE ACCESSIBLE












W heraedowemeasure ?

Building Typologies
* Functions and ntended designs

PhysicalEnvironm ent
* Layoutand ratios
* Design elm ents

Flow s & O ccupancy
* Behvbmlpattems

hdoorC lm ate

N oise and Light
Tem perature

Usage & Activities

O ptionalvs.necessary



W heraedowemeasure ?

W Scona

B vioea | & acking | o vaces Lhe mags | O palh O startistop e 2 oo | 2 uacking | & traces Live maps | O path | O starvstop )

O vigko | O tracking | L weces Live meos | & pain | O startsteg. @
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Seat

WALLAND W ORK
SEATUTILIZATION IN TIM E

Seat Utilization: 2019-09-11

35e+02 44e+02 2.7e402 4e+02 35e+02 1.2e+02 oo
44e+02 - 11e+02 1.2e+02
| 320
7 42e+02 3.9e+02 10402 1.0e+02 1.2e+02
5 3.6e+02 2.2e+02 37e+02 2.8e+02 535
--- - N
160
20 22e+02 2.3e402 58 54
- b ) B
-
D D D D D D
10 11 15 16 17

ONLY N THEM ORNNGS /EARLY
AFTERNOONS
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OCCUPANCY DURATION

RETENTON CAPABILITIES BY BUILDING / FURN ITURE TYPE

L 1T 1} -
o I “m .
< > I I N
. HEN “o o o - N

) !
CAFETERTA

ROUNDTABLE WALLAND W ORK CRFETERIA ATRIUM
XM INUTES (o be confimed) 192 M NUTES 203 M INUTES 8.7M INUTES
Dom mantG roupsize : Dom mantG roupsize: Dom mantGmoupsize: Dom mantG roupsize:
M edim Sm all M edium to Large Sm allto M edum
Duration:???? Duration:LON G Duration:M ED UM Duration:SHORT
Activity : Concentration Activiy: C oncentration Activiy Type:Recreation/W ork Activiy Type:W aiing

G roup Types:Pairand G roup () G mup Types: hdidualand Pair G roup Types:Group B A4 .'5) G roup types: hdifiiualaltnd Pair
O ccupancy type:??? 0 ccupancy type:Steady O ccupancy type:Rythm ic O ccupancy type:Rythm ic



UP NEXT:

Deeperuse and activity analysis of the

functions
Behaviorand W elbeing; stress levels

Correlations to PhysicalD esign and
C iculation Flow s

Starbucks SalesData

C rin e and Traffic

D ropoutrates

Value propositions; open and enclosed

spaces







: Better
Space forsocual Less Sm arter

. . health and . .
nteraction Ionelmess bushess case

IShaghisle|
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“W e shape ourbuildmngs and
afterw ards ourbuidmgs
shape us.”

W Inston Churchill
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Thank
you

JSTR@ henninglhrsen com

www hennihglarsen com




