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¢ EFLA

Loftgaedi innandyra

Byggingar og heilsa

Verjum 90% af tima
innandyra

Heilsa = umhverfi + erfdir

Inniloft 2-5 x mengadra en
utiloft
* Daemi:Rokgjorn efni W | &
VOC pg/m R L e
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¢ EFLA

Orverumadurinn

Skilur eftir sig 37 milljonir
bakteria / klst

Skilur eftir sig i byggingum og
a yfirbordi
o A skrifbordi i skéla finnast =
4000 tegundir bakteria

Blandast vid 6rverumengid i
byggingu

Byr eda starfar oftast i

MICROBIAL BUILDING DESIGN einsleitu umhverfi
ECOLOGY & ENERGY * Styrt umhverfi, hiti og raki
* Sotthreinsad

* Loftraest med sium

* Fjarri nattdrunni
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Orverumadurinn hefur ahrif & umhverfi sitt

Fyrirlestur Jessicu Green 2013



the Bad

»

¢ EFLA

the Good

Menn & orverur

* Myglusveppir og bakteriur lifa med okkur a jordinni
e Erum vid eda pau vandamalid?

* Hverjir raska og breyta

 ,,Sveita“ryk vs annad ryk
e ,Verndandi” tegundir i sveitaryki og fjolbreyttara
e Bakteriur tengdar plontum og jardvegi,,verndandi”
* Einsieldhdusum

* Hreinlaetiskenningin
e Ekki,,skitugara® i sveitum
« Onnur samsetning, fjdlbreytileiki
* Hreinsiefni

* Rakaskemmdir raska jafnveeginu

Farm-like indoor microbiome: Towards asthma prevention
621 1. Pekkanen*, A. Karvonen, M. Taubel, R. Adams, B. Jayaprakash, A
Hyvarinen, P. Kifjavainen
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Fjolbreytileiki fer eftir uppruna loftsins
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SEFLA

Vélraen loftrasing eingongu = einsleit
orverufldra -fleiri ,,sleemar” bakteriur

MECHANICAL

OUTDOOR

Proportion bacterial sequences
closely related to pathogens

10 5 20 25 0
Phylogenetic diversity
(Faith's PD per 700 sequences)
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Utiloft endurspeglar jardvegs bakteriur
Inniloft endurspeglar folkio

Outdoor air dominated by soil associated microbes

Sources of Air

® Mechanical
® OpenWindow
® Outdoor
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Sotthreinsum vid of mikid ?
- fjolonaemar bakteriur ?

Triclosan sem sottvarnarefni

CARPETS, TILES AND LAMINATE
FLOORS ALL HARBOUR GERMS,
HERE'S HOW MICROBAN CAN HELP.

@Microban’ —




SEFLA

Godar/slaemar orverur ?

How will we change the way we design and
operate buildings?

New Sherwin-Williams paint kills infection-causing
bacteria

USA TOOAY

Can bioinformed design promote healthy indoor ecosystems?

The "wrong” microbes The “right” microbes
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AB mjolk a veggina ?
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SEFLA

Sveppafunga i byggipgum endurspeglar
utiloft i byggingum AN rakavandamala

Indoor fungal composition is geographically

patterned and more diverse in temperate
zones than in the tropics

Anthony S. Amend™', Keith A. Seifert”, Robert Samson®, and Thomas D. Bruns®

“Contrary to common ecological patterns, we
show that fungal diversity is significantly

higher in temperate zones than in the tropics,
with distance from the equator being the best

predictor of phylogenetic community similarity”
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“Remarkably, building function has no

significant effect on indoor fungal composition,

despite stark contrasts between architecture
and materials of some buildings in close
proximity”

Amend et al 2010 PNAS 107(31)Y 13748

Community composition distance

Dispersal in microbes: fungi in indoor air are
dominated by outdoor air and show dispersal
limitation at short distances

Rachel | \d ams, Marzia Miletto, John W Tk n.lnr and lhnnm\ l) Bruns
Department Plant and Microbial Biology. University of California, Berkeley, CA, USA

“Fungal assemblages indoors were diverse
and strongly determined by dispersal from
outdoors, and no fungal taxa were found as
indicators of indoor air”
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“More fungal biomass was detected
outdoors than indoors”

"Room and occupant behavior had no
detectable effect on the fungi found in
indoor air”

Adames et al 201 ISMEF ] 1112
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Sveppafunga i byggingum med
rakavandmal frabrugdin

36 flood-damaged and 14 non-flooded Size distribution of viable fungi
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*EFLA

Loftgaedi - samantekt

 Orverur eiga uppruna frd notendum
e Bakteriur
* Godar og sleemar

* Sveppir
e Uppruni utandyra
* Nema i rakaskemmdum byggingum

Agnir sem dreifast fra byggingarefnum, bolstrudum munum, fétum ofl

Efni — VOC, palot, hormonaraskandi efni

Upptaka




¢ EFLA

Vellidan i byggingum og framlegd

- Stjorn @ umhverfinu og fjolbreytni

* Eigin stjorn = meiri vellidan og framlegd * Loftraesing og loftgadi
« Askorun: Einstaklingar kyn, aldur og * Geta opnad glugga
astand I
* Stillt vinnuadstaedur
r -
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¢ EFLA

Skrifstofu og skolahusnaedi

= Auka loftflaedi og koma i veg fyrir raka, fylgjast med CO2

afkastageta eykst og namsarangur batnar allt ad 40% (charles, k
.,Magee,R.J.,Won,D.,Lusztyk,E, 2005; Haverinen-Shaughnessy o.fl., 2011;).

= Loftskipti i 10-15 L/s/p jafnvel i 25 L/s/p, hitastig < 23°C takmarka raka
og mygluvandamal i skrifstofubyggingum

Takmarkar likur & hisasott
Minnkar bélgusjukddma, sykingar astma og veikindaleyfi
Haegt er ad spara (2012) gréflega aaetlad 20 milliarda bandarikjadollara

(Fisk, W.J. o.fl., 2011).

= Aukin loftskipti og bygging an rakaskemmda = bdlusetja starfsfolk vegna
flensu, fjarvistum fra vinnu getur faekkar um 35% (miiton b.k 0.f1., 2000).

= Haegt er ad auka framleidni starfsmanna um amk 5-10% vid god loftgzedi
(Olesen, 2007).

= Opnun glugga getur aukid afkdstum 11% (prashant kapoor, 2017)



SEFLA

Vitreen starfsemi (cognitive function)

= Eykst med aukinni loftraesingu, betri loftskiptum

Allen, J. G. et al. Environ. Health Perspect. 124, 805—-812 (2016)

= Minnkar med auknum havada

= Askorun:
- opna glugga vid umferdargotu ?
- Teppi og ryksofnun
- Efnisval og utgufun

= MAYO clinic
- Tilraunavinnustadur
- Styrdar adstaedur og profanir
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Matthias Braubach

European Centre for Environment
and Health, Bonn Office

Matthias Braubach

Technical Officer, Housing & Health
Benedikt Sigurjonsson



¢ EFLA

Vottadar byggingar og loftgaedi

- Baeta innivist og loftgaedi — eda hvad?

KOSTIR ATHUGA
* Efnisval * Lykt gefur ekki endilega
e Takmarkad VOC visbendingar um VOC
* VOC efni i rekstri lika
* Loftraesing * Loftraesingu parf ad vanda
* Pynnir ut ahrif efna og * Haegt ad fa stig an pess ad
agna loftgaedi séu tryggd
e Rannsoknir ekki
* péttleiki samhljoma um betri
* Loftlekar takmarkadir loftgaedi eda upplifun

starfsfolks

Steinemann, 2016 https://www.sciencedirect.com/science/article/pii/S0360132316304346
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Vottun bygginga:
Sparnadur a kostnad heilsu ?

p m
/£ \

Kostnadur/hagnadur Avinningur Bygging
= Loftgaedi

= Launakostnadur oft meiri en Faerri veikindadagar, aukin

rekstrarkostnadur bygginga _ afkést, minni preyta
- Vellidan og framlegd = Hitastyring
starfsfolks pvi dyrmaet - Pbaegindi, meiri afkost \
» Rekstarkostnadur vegna - Utgufun efna Orverur og '
orkunytingar (byggingar um = Dagsbirta loftgaedi
40%) - Afslappad og gladbeitt
fni starfsfolk, aukin framlegd /A
= Kolefnisspor .
= Rafmagnskostnadur vegna - Gluggar, utsyni og heilsa Heilsa
lysingar - ,,Gédar” drverur
= Odyrir nemar og maelar til = HIjod AN 4
ad fylgjast med loftgeedum - Truflun,

einbeitingarskortur,
frammistada

https://www.sciencedirect.com/science/article/pii/S0959652619303348



https://www.sciencedirect.com/science/article/pii/S0959652619303348

Practically, what have we learned?

IV. The Carbonic Acid, Organic Matter, and Micro-organisms in Air, more especially

of Dwellings and Schools. ..‘...E F L A

DBy Professor Tnos. CArRNELLEY, D.Sc., and J. S. HALDANE, M. A., M.DB., University
College ; and A. M. ANDERSON, M.D., Medical Officer of IHealth, Dundee.
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 Orverur eru innandyra

Bakteriur, sveppir og
virusar
* Uppruni 6likur

&

Rannsoékn fra 1886

* Bera saman uti og inni

* Félk hefur ahrif

* Resuspension — pegar
hroflad er vid td pegar
fot og seengurfot hrist —
mogulegur uppruni
sykinga

* Loftskipti hafa ahrif a
magn Orvera innandyra,
betri loftskipti betri
loftgaedi, synt fram a
med CO2 — purfum ad
loftreesa skola
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Hverju purfum vid ad huga ad

UMHVERFI OG HEILSA

e Ekki férna heilsu fyrir sparnad

* purfum jafnveegi o NR
umhverfi/heilsa/orkunyting V‘Q}\'
e Vighéldum ,,g60ri“ &
orverufloru - 7 «?/\ & \xs\‘\o
R INTERNATIONA
e Lagmorkum VOC TIGSS WELL
‘ ‘ zEE 'y BUILDING
* Fjarleegja mengunarvald - %?‘fﬁ“ INSTITUTE
EAZuZ «
e Uppsprettu VOC eda c;_ \a;;g \ s
rakaskemmd efni Z BV X I~
%2 o N
, . % 5%y 5N ¥
* GO0 loftskipti & &N, 180400 5T &
R L YN 0)7 SSINL (OGS
* Fjolbreytileika og nand vid o &5f$’3w“‘51‘_3n\* 3
nattdruna AR e

« TRYGGJUM VELLIDAN OG
HEILSU | VOTTUDUM
BYGGINGUM

https://www.sciencedirect.com/science/article/pii/S0360132316304346
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NOkkra r hEimiIdir ( fleiri getiod a gleerum)

Leung ofl, 2016 The roles of the outdoors and occupants in contributing to a
potential pan-microbiome of the built environment: a review
https://link.springer.com/article/10.1186/s40168-016-0165-2

Bok, margir hofundar, 2017 Microbiomes of the Built Environment: A Research
Agenda for Indoor Microbiology, Human Health, and Buildings
https://www.ncbi.nIm.nih.gov/books/NBK458823/

Bok, Clements-Croom, 2005 Creating the Productive workplace
https://www.researchgate.net/profile/D Clements-
Croome/publication/320268217 Creating the Productive Workplace 3rd Edition
95 new Routledge 2018/links/59ee6357aca272029ddf6f60/Creating-the-
Productive-Workplace-3rd-Edition-95-new-Routledge-2018.pdf

Fyrirlestrar og rannsdknir Jessicu Green Engineer and biodiversity scientist
https://www.ted.com/speakers/jessica_green
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