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“Det grgonne skiftet” — mangler hensyn til arbeidsmilj@ i sine vurderinger

* Dieseleksos blir tilsatt urea
for a redusere utslipp av
nitrgse gasser uten at
arbeidsmiljgeksponering er
vurderet eller tatt hensyn
til.

* | vindturbinindustrien er
eksponering for lavfrekvent
stpy fullstendig neglisjert.
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SCR (Selective Catalytic Reduction) — «Rensing av eksos»

* SCR er en prosess hvor urea benyttes til a redusere nitrgse gasser til

N, . Redusert utslipp av nitrogenoksider er et klimatiltak og far store
tilskudd.

* \/ed bruk av urea dannes ogsa reaktive nitrogenforbindelser (reactive
nitrogen compounds, RNC).

* SCR teknologi installeres pa store dieselmotorer hvor eksosutslippet
kan gi kraftig eksponering av personell.

* Arbeidsmiljgeksponering og helsekonsekvenser er ikke vurdert nar
NOx-fondet stgtter installering av SCR.




SCR — Selective Catalytic Reduction

SCR er en metode for a fjerne nitrgse (NOx) gasser
fra dieseleksos.

AdBlue er en vandig urea Igsning som bestar av Urea
32.5% urea and 67.5% vann. tilsetning blir ofte
framstilt som en prosess som gjgr dieseleksosen
ufarlig;

*«Dieselbilen slipper ut nitrogenoksidgass, noe som
er med pad @ forurense omrddet hvor det slippes ut.
Ved d tilsette det som kalles AdBlue, omdannes
dette til ammoniakk og karbondioksid.

H,N NH

Nar nitrogenoksidgassene fra eksosrgret reagerer
med ammoniakken inne i katalysatoren blir de
skadelige NOx-molekylene i eksosen omdannet til Fipuon 2:1 Bk pinle of SCR systemn saluton for A anshetim
harmlgst nitrogen og vann, med andre ord,

naermest uskadeliggjort.»
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https://www.ebi.ac.uk/chebi/searchid.do?chebild=CHEBI:16199

MEN - ingenting om at urea kan omdannes til
HNCO (isocyanatsyre).

https://cfpub.epa.gov/ncea/iris/iris_documents/documents/toxreviews/1022tr.pdf

* https://www.dinside.no/motor/vet-du-hvordan-du-etterfyller-adblue/61045870
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Litt teknisk om selective catalytic reduction SCR

y B Selective Catalytic Reduction (SCR) of NOx

DOSING SYSTEM using an ammonia compound as a reduction
TEMPERATURE [T DIESEL EXHAUST SCR has been used for many years in stationary
TECHNOLOGY diesel engine applications, as well as for
mobile applications.

How does a SCR work?

UREA TANK

SCR TECHNOLOGY USES e 7 s B ous
AVAMONIA TO REDUCE NO H R W WS In the SCR process, NOx reacts with the

AND WATER ammonia, which is injected into the exhaust gas

stream before a special SCR Catalyst. SCR is the
only technology capable of reducing diesel NOx
ooéﬁfﬁ"o Oﬂ,cﬁ TP e ——— emissions to levels required by future emission
: — J  standards.

https://www.autoconverterrecyclers.com/selective-catalytic-reduction
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Men ved innsprgytin av urea blir det ikke bare H,O og N, som dannes.

Selective Catalytic Reduction | How it works

Exhaust leaves engine with
the pollutants NO. and PM

injectad into
The axhalist

Particulate Mattar {PM}
is trapped in the Diesel
Particulate Filter (DPF).

YOOEEDC

catalyst to famm
== : nitrogen and water,
DEF solution “hydrolyzes” st
into ammonia gas (NH;)
which mixes with exhaust.

Diesel Exhaust
Fluid (DEF)

Example of a Selective Catalytic

Reduction (SCR) System SCR Catalyst

Selective Catalytic Reduction (SCR) technology uses ammonia to break
down dangerous NOx emissions produced by diesel engines into nitrogen
and water. In automotive applications SCR delivers ammonia through a urea
solution — Diesel Exhaust Fluid (DEF) — which is sprayed into the exhaust
stream by an advanced injection system and then converted into ammonia
on a special catalyst.

H,N — CO — NH, — NH; + HNCO. (R1)

The HNCO rapidly hydrolyzes on the catalyst surface to
yield another NH3 molecule:

HNCO + H,0 — NH3 + CO;. (R2)

NHj3 is the active agent that reduces NO and NO> to N; and
Hg O:

2NH3 + NO 4+ NOz — 2Nz 4 3H>0, (R3)
4NH3 +4NO + O2 — 4N> +6H>0 (R4)
8NH3 + 6NO2 — 7N> + 12H;0. (RS)

Atmos. Chem. Phys., 17, 8959-8970, 2017
https://doi.org/10.5194/acp-17-8959-2017

© Author(s) 2017. This work is distributed under
the Creative Commons Attribution 3.0 License.

https://www.tersusdef.com/about/how-selective-catalytic-reduction-scr-works/
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Effects of a Combined Diesel Particle Filter-DeNOx System (DPN) on
Reactive Nitrogen Compounds Emissions: A Parameter Study

Norbert V. [—legl:l,”"’Jr Regula H:m%Jr Cornelia Seﬂpr,T Peter Schmid,” M:‘!.I'l(LIS Zennegg,%_ﬂdrian Wichserﬁ
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I'TTM, Technik Thermischer Maschinen, Fohrhilzlistr. 14b, CH-5443 Niederrohrdorf, Switzerland

© Supporting Information

ABSTRACT: The impact of a combined diesel particle flter-deNO,
system (DPN) on emissions of reactive nitrogen compounds (RNCs) conm,),
was studied varying the urea feed factor (@), temperature, and residence ’
time, which are key parameters of the deNO, process. The DPN

consisted of a platinum-coated cordierite filter and a vanadia-based NO, NO,
deNO, catalyst supporting selective catalytic reduction (SCR) chemistry.
Ammonia (NH,) is produced in situ from thermolysis of urea and
hydrolysis of isocyanic acid (HNCO). HNCO and NH,; are both toxic and highly reactive intermediates. The deNO, system was
only part-time active in the ISO8178/4 Clcycle. Urea injection was stopped and restarted twice. Mean NO and NO, conversion
efficiencies were 80%, 95%, 97% and 43%, 87%, 99%, respectively, for @ = 0.8, 1.0, and 1.2. HNCO emissions increased from
0.028 g/h engine-out to 0.18, 0.25, and 0.26 g/h at e = 0.8, 1.0, and 1.2, whereas NH, emissions increased from <0.045 to 0.12,
1.82, and 12.8 g/h with maxima at highest temperatures and shortest residence times. Most HNCO is released at intermediate
residence times (0.2—0.3 s) and temperatures (300—400 °C). Total RNC efficiencies are highest at a = 1.0, when comparable
amounts of reduced and oxidized compounds are released. The DPN represents the most advanced system studied so far under
the VERT protocol achieving high conversion efhiciencies for particles, NO, NO,, CO, and hydrocarbons. However, we observed
a trade-off between deNO, efhciency and secondary emissions. Therefore, it is important to adopt such DPN technology to
specific application conditions to take advantage of reduced NO, and particle emissions while avoiding NH; and HNCO slip.

HNCO, NH,

CO,, N,, H,0

* Ved innsprgytning av urea
dannes det reaktive
nitrogenforbindelser
(Reactive Nitrogen
Compounds, RNC).

* Urea omdannes ogsa til
den sveert reaktive HNCO
hydrogenisocyanat
(isocyanatsyre).

https://pubs.acs.org/doi/10.1021/es3029389
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Impact of deNOx-technologies on RNC emissions?

COINH,),

Effects of a combinad diessl particie filter-deMNOx system on
reactive nitrogen compounds emissions
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Kijemien involvert;

What ate:mactvl nirbigen cofiperhis? At least two steps to decompose and hydrolyze urea
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Nox-fondet har eget stgtteprogram for hybridisering (batteri) og installering av SCR anlegg

* Det er sa langt ikke gjort noen
arbeidsmiljgvurdering av mulig eksponering for
reaktive nitrogenforbindelser i eksosen fra et anlegg
med SCR.

* Installering av batteri (hybridisering) er positivt. Det
gir mindre eksoseksponering.

* Errisiko ved “thermal rundown” for lite kjent?

* Installering av SCR gir en ny eksponering reaktive
nitrogenforbindelser som eksempelvis
isocyanatsyre.

NOx-fondet lanserer eget stetteprogram for rigger. Hovedformalet

med programmet er & gi stettebetingelser som gjor det lettere for
riggene & fa stette fra NOx-fondet.

Del denne siden; f v hms=

Stptten gjelder for tiltak med installering av batteri, SCR-anlegg og lav-NOx ombygginger.
Andre tiltak kan etter NOx-fondets vurdering inkluderes i stotteprogrammet, men tiltaket

ma ha over 10 % NOx-reduksjon pa totalutslippet.

Alle som fér tilsagn under stetteprogrammet fir en minsteutbetaling p4 5 mill. kr (oppad

begrenset til 80 % av kostnaden NOx-tiltaket innebzerer).

Felgende betingelser gjglder: )
https://www.nho.no/Samarbeid/nox-fondet/nyheter/stotteprogram-for-offshore-rigger/
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. Isocyanates are toxic i
. Highly reactive, react with -OH, -NH., :’ A
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Combustion Engine Spectroscopy

Car engine emissions are responsible for large parts of air pollution in cities. The large range engine
types and fuels produce numerous gaseous and particle-bound pollutants which makes research
extremely complex and impactful. We study the chemical mechanisms that lead to pollutant
formation, assess abatement technology to reduce pollution, in collaboration with industry. Further,
somehow pollutants are linked to incomplete combustion, which also reduces the engine efficiency.
We tackle the fundamental chemical processes within a combustion engine, by means of optical and
mass spectrometry, and with that we will advance knowledge for greener and more performing

cars.

Car Exhaust Toxicity

Is blue technology green enough yet? DelNOx technologies currently
used for on-road diesel vehicies are not where they should be: This
has become clear not only because of recent scan-dals butis evident
when focking at long term trends of on-road emission data. Trends
proved that gasoline wehicles followed the NOx emission fimits which
were lowered by 955 from 1990 to 2009. The opposite was found for
diesel passenger cars and light duty vehicles. On road measurements
indicate that NO, emissions, espedially those of toxic and reactive
N have increased from 1990 wntil 2005 and are only slowly
decreasing and one order of magnitude Migher than those of
comparable gasoline vehicles.

Like for particie filters, Advanced Analytical

=R P T S W DU -

0 200 400 000 @ D2040008 1

Technologies and partners have established specific analytical procedures to assess the
S N S = - :

T R T T o R R T <

deNOx renseteknologi avgir reaktive
nitrogenforbindelser. Teknologien er ikke utviklet
med hensyn pa arbeidsmiljgeksponering.

* These findings indicate

that deNOx technologies
in real world operation
are not efficient enough
and have to be improved
considerably.

Current deNOx
technologies emit toxic
and environmentally
relevant reactive

nitrogen compounds like
NO,, NH;, HNCO and

NG

 These compounds

contribute to the overall
exhaust toxicity but are
not limited by current
vehicle legislation which
lacks behind here.

https://www.empa.ch/web/s502/denox-technologies
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Partikler og ultra

fine partikler

Int. |. Environ. Res. Public Health 2016, 13, 1054 8 of
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Figure 1. Tri-modal particle size distributions using different particle metrics (number, surface area,

lung deposited surface area, and mass). For this figure, Dp is the particle diameter, UFP are ultrafine

particles, and PM stands for particulate matter.

Conference Report

Ultrafine Particle Metrics and Research Considerations: Review of the 2015 UFP Workshop

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5129264/
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Forskning knytter forurensning demens og Alzheimer

Open access Research

Available onling al waw soancoadims com . = .
— ScienceDirect Blomedical BM] Open Are noise and air pollution related to
the incidence of dementia? A cohort

U Biomedical Journal .
" J study in London, England
lﬂl]l'ﬂil hameapage: waww algevigr oomiocaieh)
:am M Carey,' H Ross Andersan, ™ Richard W Atkinsan,' Sean D Beevers.®
Review Article Derek G Cook,' David P Strachan, David Dajnak,” John Gulliver.? Frank J Kelly™

The emerging risk of exposure to air pollution
on cognitive decline and Alzheimer's disease — L=
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Article kistory; Asincidence of Alzheimers diseass (AD) and other neurodegenerative diseases rise, there

https://bmjopen.bmj.com/content/8/9/e022404

https://www.sciencedirect.com/science/article/pii/S23194170183008
05?via%3Dihub
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De lange sakene — avlufting fra prosessystemer, eksponering for ultrafine partikler

Rydd opp! Alarm om helsefare fra turbin- og hydraulikkoljer
Skrevet ov: Holvor Erikstein

Ievfuisiriodjer bl tisatt mange forskieilige stoffer for at de skal £2 de rette egenskapene, For frbin- o pdraulikkelger e
det krav til spesielle smairende, temperabbestandige of brannk de egemskaper. Til detie formilet er det en
ututrakt bruk aw en gnppe bemiske forbindelser som gir imder samdebetegnelsen organofosforioehindeloer.

Dessvarme har mange organofosforforbindelser wist seg 3 viere seert helkefarkigs ved hiadkontalt, inndnding o opptat
gjennom mags og tarm. Halseskaden or syt sammensatt, men de shodfigste ffekbens e at slaffene adelagaer
nervesystemat ved i bickkers fsuttn det fing Iedninganattet som overfarer nerveimpulser t kroppans muskler,

Elsponening kan gi &n rekks uliks symptomer, som hodeping, kvalme, smarter | mageregion, nummenhst of Emmalser |
fattar of hender, Enkefte tisstningsiotfer kan gi en forsinket reaksjon som farst gir lammelser of nedsatt farkghst flere
uker etter skiponening. Det kan derfior godt tenkes at elapanering for turbin: og hydraulikkaljer er blitt aversett nir falk
som har jobbet med disse stoffene har vivikist sydam.

Statfjord-feltet har den sdkalte “M5-saken”, Her har folk som har wiert eksponet for turbinoljer utwlliet revrologsioe
sympiomar, man uten at det ar bt satt | sammanheng med sioporening for organofosfororbindalsar. i har ogss fat
mielfirgar om 3t det finnes folk pd andre felt som har jobbet med turbiner og it nevalogisie utfall,

| ag & det sarsiilt oppmerksomiet fra fiygere og cabinmansskap pd eplsoder hvor eelableasiar har fan tl akarlig
forgifiring av flymannskapet. Den norike Byhavarikormmisjonen hat nettopp frigitt en repport om en hendelss for to &
shden med reyk-/oljiebukt | et 55 fiy. Ferteysiefen ble senere beskrevet som alvorlig siadd, o har ikke lenger helseattest far
§ fiy. Mang kapteiren valpte b sitte uten masks for § kuane felge med | gassubwklingsn, besget siyrmannan helsen fondi han
benyttet dndedretisvem,

\isioe oeganofostforiortundeler har meget stort swendebesomeide. Elsarmpebuis tihprer flammehemmaends
tekstilimpragnering {Pyrovates) of mange soreytemidler mot inseider denne kjemiske gruppan. Det er ogsd omfattends
biruk & crganiske fastarforbindelier sam flammsshemmende midles | pohpuretansium,

Dt e wish al kraflig oppovarming [termisk dekomponering] sw organolosforforbindelser ke ubvikle kjemiske farbindelser
ST WITKET Sm Renvegasser ubvikie for kjermisk 'ﬂflg'f'ﬂl'll'lg_ Dt er blant annet shke mekanismer en tror kan ha medvirke? il
akutt fangiftniryg ow Bymannskap.

Heia mi giares?

P& drets OF 5 kongress ble det vedtatt (@dgende resohusjory "OFS krever at det biie full gennamgang o arbeidunilje o
hELiEkBI'HEhE #V Personer som has veerll e eksponar for turbés- of ydraulikkoljer som irmebalder
onganolcafor orhindetver .

Wi har informert om derine helsefasen | Sikkerhetsfonum 5. desember, Vi stiller gjerne opp pd drsmater,
vermeombudssamlingsr effer mpter mad HidS-avdalingsn. Wiwil johbe aking for st problemstillingene skal atableres som
eget forsknangsprasfekt, of giernomiares semmen med det svenike forskningsmiljoet |Skarping og Dalens) pd tocyanater,
V| oppfardrer madlsmmer og andre om 3 t3 komtait bdde med sparemil - og med mistanes om helseskadar, Neermers
opptysninger vl finnes pd www.ofea.nofaljer

https://www.safemagasinet.no/wp-
content/uploads/2016/05/SAFE-Magasinet-2002-Nr-07-08.pdf
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Informasjon til Sikkerhetsforum
Oppielging etter matet 9. apnl 2015
Helsefare fra smaroljene MIL-PRF-23699 benytiet | luftfart og

pa aeroderivative gassturbiner.
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Petroleumstilsynet har fatt ny hjemmeside. Mange
presentasjoner har fatt nye lenker.

https://www.ptil.no/contentassets/ab53ee56aeff4b29a238f05

df3ea85f0/kontroll-med-avluftingspunkt-prosess-og-roterende-
utstyr-halvor-erikstein.pdf

Oppfolging
av saker

https://www.ptil.no/contentassets/5bb685a14655488b96b

bac27911b5b4c/halvor-erikstein-safe.pdf

https://www.norskoljeoggass.no/contentassets/67e2db9882cc40f59fb4c
42c9bc87cca/10-eksos-og-ultrafine-partikler---mer-enn-lungeeffekter---

halvor-erikstein.pdf
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Er det grgnt med vindturbiner?
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ABSTRACT: Meeting the 2-degree global warming target requires wide 0
adoption of low-carthon energy technologies. Many such technologies rely on . . h

the use of precious metak, however, inceasing the dependence of nationa ! Nd
economies on these resonrces. Among such metak, those with supply security )
concerns are referred to as critical metak. Using the Policy Potential Index
deweloped by the Fraser Institute, this study developed a new footprint
indicator, the mining risk footprint (MEF ), to quantify the mining rig direaty | * " 17
and indirectly affecting a national economy through its consumption of critical
metals. We formulated the MRF a5 a product of the material footprint (MF) of the consuming country and the mining risks of
the countries where the materials are mined. A case study was conducted for the 2005 Japanese economy to determine the MF
and MREF for three critical metals essential for emerging energy technologies: neodymium, cobalt and platinum. The results
indicate that in 2005 the MFs generated by Japanese domestic final demand, that is, the consumption-based metal output of
Japan, were L0 ¥ 1P t for nendymium, 9.4 % 107 t for cobalt, and 2.1 % 10t for pltinum. Export demand contributes most to
the MF, accounting for 3.0 % 10° 513 % 10° t,and 3.1 % 10, respectively. The MRFs of Japanese total final demand [domestic
phus export) were cdculated to be 1.7 x 10 points for neadyminm, 4.5 % 107 points for cobalt, and 5.6 points for platinum,
implying that the Japanese economy is incuring a high mining risk through its use of neodymium. This country's MEFs are all
dominated by export demand. The paper condudes by discussing the policy implications and future research directions for
measuring the MFs and MRFs of critical metals For countries poorly endowed with mineml msources, adopting low-catbon
energy technologies may imply a shifting of nsk from carbon resources to other natural resources, in particular critical metals, and
a trade-off between increased mining risk and deployment of such technologies. Our analysis constitutes a fist step toward
quantifying and managing the risks assodated with natural resource mining,

Mining Rlsk
Foeripaind of lapan

1. INTRODUCTION resources' and the global supply chains that begin with the
mining process s becoming increasingly important.

One material index for quantitatively inderstanding the
resources wsed in the economy of a single country via these
kindz af alohsl amnle dhaine i tha inday lnown e the material

The life cycle of a metal resource beging with mining and
proceeds through the phases of processing, production,
recyding, and then disposal Today, however, there are virtually
no instan:

wie e Wtps: //pubs.acs.org/doi/pdf/10.1021/es504255r

chains tha
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Vart “grenne skifte” pafgrer miljp og mennesker alvorlige konsekvenser i rastoffproduksjonen

The dark side of renewable
energy

https://earthjournalism.net/stories/the-dark-side-of-renewable-energy
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https://earthjournalism.net/network

Baotou toxic lake
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D Subscribe Gy .
_ 399,718 views

Add to Share === More 487 I 56
ad I

Published on Aug 8, 2014
A visit to the artificial lake in Bactou in Inner Mongolia - the dumping ground for radioactive, toxic waste from the city's rare earth mineral
refineries. The byproduct of creating materials used to do everything from make magnets for wind turbines to polishing iPhones to make them

minn and ahiner

https://www.youtube.com/watch?v=t UdgZdFr-w



https://earthjournalism.net/stories/the-dark-side-of-renewable-energy
https://earthjournalism.net/stories/the-dark-side-of-renewable-energy
https://earthjournalism.net/stories/the-dark-side-of-renewable-energy
https://earthjournalism.net/stories/the-dark-side-of-renewable-energy
https://earthjournalism.net/stories/the-dark-side-of-renewable-energy
https://earthjournalism.net/stories/the-dark-side-of-renewable-energy
https://earthjournalism.net/stories/the-dark-side-of-renewable-energy
https://earthjournalism.net/stories/the-dark-side-of-renewable-energy
https://earthjournalism.net/stories/the-dark-side-of-renewable-energy
https://earthjournalism.net/stories/the-dark-side-of-renewable-energy
https://earthjournalism.net/stories/the-dark-side-of-renewable-energy
https://www.youtube.com/watch?v=t_UdqZdFr-w
https://www.youtube.com/watch?v=t_UdqZdFr-w
https://www.youtube.com/watch?v=t_UdqZdFr-w
https://earthjournalism.net/network

Medaljens bakside

BUSINESS T —

-

The world's lust for new technology is creating a 'hell on Earth' in
Inner Mongolia

iy Cacsaenorn

.

Rare Earthenware: a journey to the toxic
source of luxury goods

https://www.theguardian.com/environment/gallery/2015/apr/15/
rare-earthenware-a-journey-to-the-toxic-source-of-luxury-goods

https://www.businessinsider.com/the-worlds-
tech-waste-lake-in-mongolia-2015-5?r=US&IR
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running full throttle: Each of these things produces sound
waves that are well below the frequencies humans can hear.
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* But just because you can’t hear the low-frequency components
of these sounds doesn’t mean they have no effect on your ears.
Listening to just 90 seconds of low-frequency sound can change
the way your inner ear works for minutes after the noise ends,
a new study shows.
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' *  “Low-frequency sound exposure has long been thought to be
\ innocuous, and this study suggests that it’s not,” says audiology
E—— N N researcher Jeffery Lichtenhan of the Washington University
$:5;‘;’9‘?"1‘45 N ‘ School of Medicine in in St. Louis, who was not involved in the
J2¥e < \ new work.

000

* Humans can generally sense sounds at frequencies between 20
and 20,000 cycles per second, or hertz (Hz)—although this range
shrinks as a person ages. Prolonged exposure to loud noises
within the audible range have long been known to cause hearing
loss over time. But establishing the effect of sounds with

Sounds you can't hear can still hurt your ears freqt'Jencies under about 250 Hz has been harder. Even though

they’re above the lower limit of 20 Hz, these low-frequency
sounds tend to be either inaudible or barely audible, and people
don’t always know when they’re exposed to them.

By Sarah C.P. Williams | Sep.30, 2014, 715 PM

A wind turbine, a roaring crowd at a football game, a jet engine running full throttle: Each of
these things produces sound waves that are well below the frequencies humans can hear. But

http://www.sciencemag.org/news/2014/09/sounds-you-cant-hear-can-still-hurt-your-ears
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Low-frequency sound
affects active
micromechanics in the
human inner ear
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1. Summary

Molse-induced hearing loss s one of the most common auditory
pathologies, resulting from overstimulaton of the human cochlea,
an l.'l~'|l.l.i-ih'§1' spasitve micrmemechanical doevice, AR very low
Frequencies (less than 250 Hz), however, the sensitivity of humen
hiearing, and thercfore the perecived loudness is poor. The
percelved loudness s mediated by the inner hair cells of the
cochlea which are driven very Inadequately al low frequencies
T assess the impact of low-frequency (LEF) sound, we explaited a
by-product of the sctve amplification of sound outer hadr cells
{OHC s) perharm, so-called Spontansous orboasconsiic e ssdons.
These are faint sounds produced by the inner ear that can
be wsed o detect changes of cochlear physiology, We show
thiat a short exposure o perceptually unobtrusive, LF sounds
3-i;.5|111'..:.l|r|r||. affocts OHCs: a %5, B0 dB(A) LF somnd inducod
slow, comcordant and |lLso-iIi'\.1h' ooirelabed rll'll1]|'|1ll| and lowel
oscillations of spontameous otoacoustic emissions that lasted for
abiul 2min after LF sound offset. LF sounds, contrary o thelr
unobdrusive perception, stomgly stmulate the human cochliea
amd  affect .11'.|p|'.‘:'.'::ri|1r| processes in ther mosst semsitvie and

Important frequency rangge of human hearing.

For the new study, neurobiologist Markus Drex| and colleagues at
the Ludwig Maximilian University in Munich, Germany, asked 21
volunteers with normal hearing to sit inside soundproof booths
and then played a 30-Hz sound for 90 seconds.

The deep, vibrating noise, Drexl says, is about what you might hear
“if Kou open your car windows while you’re driving fast down a
highway.”

Then, they used probes to record the natural activity of the ear
after the noise ended, taking advantage of a phenomenon dubbed
spontaneous otoacoustic emissions (SOAEs) in which the healthy
human ear itself emits faint whistling sounds. “Usually they’re too
faint to be heard, but with a microphone that’s more sensitive than
the human ear, we can detect them,” Drexl| says. Researchers know
that SOAEs change when a person’s hearing changes and disappear
in conjunction with hearing loss.

People's SOAEs are normally stable over short time periods. But in
the study, after 90 seconds of the low-frequency sound,
participants’ SOAEs started oscillating, becoming alternately
stronger and weaker. The fluctuations lasted about 3 minutes, the
team reports today in Royal Society Open Science.

The changes aren’t directly indicative of hearing loss, but they do
mean that the ear may be temporarily more prone to damage
after being exposed to low-frequency sounds, Drex| explains.
“Even though we haven’t shown it yet, there’s a definite
Fossibility that if you’re exposed to low-frequency sounds for a
onger time, it might have a permanent effect,” Drexl adds.

http://rsos.royalsocietypublishing.org/content/royopensci/1/2/140166.full.pdf
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Effects of low frequency noise and vibrations: Environmental and occupational perspectives, 2011
e Abstract

* This article provides a current knowledge base of adverse effects due to
community and occupational low frequency noise (20-200 Hz). Low frequency
noise has a large annoyance potential, and the prevalence of annoyance
increases with higher sound pressure levels (SPLs) of low frequencies.

* Low frequency noise annoyance is related to headaches, unusual tiredness, lack
of concentration, irritation, and J)ressure on the eardrum. Data suggest that
sleep may be negativelx affected. In occupational environments, low frequency
noise may negatively affect performance at moderate noise levels, whereas the
health consequences of higher SPLs are less well known.

e Factors inherent in most low frequency noise such as the throbbing
characteristics, the intrusion of low frequencies felt when other frequencies in
the sound are attenuated, and the vibration sensations sometimes felt contribute
to the response.

* Measurements need to properly assess the individual exposure and include
spectral, temporal, and if present also vibration characteristics.

https://www.gu.se/english/research/publication/?publicationld=150522
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FIG. 1. The frequency spectrum of sound and its nomenclature.
The sources of human exposure to low-frequency noise and its effects are reviewed. Low-frequency
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Intense low-frequency noise appears to produce clear symptoms including respiratory impairment =
and aural pain. Although the effects of lower intensities of low-frequency noise are difficult to ® i i
establish for methodological reasons, evidence suggests that a number of adverse effects of noise in S 80f T
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noise: speech intelligibility may be reduced more by low-frequency noise than other noises except 2
those in the frequency range of speech itself. because of the upward spread of masking. On the other E s g i ppboki M T
hand, it is also possible that low-frequency noise provides some protection against the effects of E O veswart, 197, BT o
simultaneous higher frequency noise on hearing. Research needs and policy decisions, based on a0k :::::’: 'r::f‘;': .
what is currently known, are considered. © 1996 Acoustical Society of America. | @ whintie o a2 1972 57 i
B ioedsirssm e, ai, 1983 W T

PACS numbers: 43.50.Qp, 43.28.Dm ol - [ -

] 10 100 Tk

Frequency (Hzl
http://doc.wind-watch.org/sources-effects-1fn-1996.pdf e+ e fneiet o » Bt of et ey 1 2

wndies (M =monsmal; B=binaural, W=whnole body;, T=lops; N=note
band|


http://doc.wind-watch.org/sources-effects-lfn-1996.pdf
http://doc.wind-watch.org/sources-effects-lfn-1996.pdf
http://doc.wind-watch.org/sources-effects-lfn-1996.pdf
http://doc.wind-watch.org/sources-effects-lfn-1996.pdf
http://doc.wind-watch.org/sources-effects-lfn-1996.pdf
http://doc.wind-watch.org/sources-effects-lfn-1996.pdf
http://doc.wind-watch.org/sources-effects-lfn-1996.pdf
http://doc.wind-watch.org/sources-effects-lfn-1996.pdf
http://doc.wind-watch.org/sources-effects-lfn-1996.pdf

Nyttlg d I’tl kkEl : — Flraquency (Hz) |

0 10 20 100/250 20.000
Sources and effects of low-frequency noise Infrasound |Infra-JLow Non-low frequency audible noise |Ultrasound

Birgitta Berglund® and Peter Hassmén (with body [sound|Frequency
Institute of Environmental Medicine, Karolinska Institute and Department of Psychology, Stockholm
University, Stockholm, Sweden

R. F. Soames Job LFNT == LFNT7-—=

Department of Psychology, University of Svdney, Svdney, Australia

resonance) MNoise

(Received 14 February 1995:; revised 30 March 1995; accepted 2 January 1996) :
7 P Y FIG. 1. The frequency spectrum of sound and its nomenclature.

The sources of human exposure to low-frequency noise and its effects are reviewed. Low-frequency
noise is common as background noise in urban environments, and as an emission from many

artificial sources: road vehicles, aircraft, industrial machinery, artillery and mining explosions, and ik 'S i =
air movement machinery including wind turbines, compressors, and ventilation or air-conditioning i ]
units. The effects of low-frequency noise are of particular concern because of its pervasiveness due 120 - g
to numerous sources, efficient propagation, and reduced efficacy of many structures (dwellings, - -
walls, and hearing protection) in attenuating low-frequency noise compared with other noise. o | ook i
Intense low-frequency noise appears to produce clear symptoms including respiratory impairment =
and aural pain. Although the effects of lower intensities of low-frequency noise are difficult to ® i i
establish for methodological reasons, evidence suggests that a number of adverse effects of noise in S 80f T
general arise from exposure to low-frequency noise: Loudness judgments and annoyance reactions S - .
are sometimes reported to be greater for low-frequency noise than other noises for equal 2 sok 4
sound-pressure level; annoyance is exacerbated by rattle or vibration induced by low-frequency @ i i
noise: speech intelligibility may be reduced more by low-frequency noise than other noises except 2
those in the frequency range of speech itself. because of the upward spread of masking. On the other E s g i ppboki M T
hand, it is also possible that low-frequency noise provides some protection against the effects of E O veswart, 197, BT o
simultaneous higher frequency noise on hearing. Research needs and policy decisions, based on a0k :::::’: 'r::f‘;': .
what is currently known, are considered. © 1996 Acoustical Society of America. | @ whintie o a2 1972 57 i
B ioedsirssm e, ai, 1983 W T

PACS numbers: 43.50.Qp, 43.28.Dm ol - [ -

] 10 100 Tk

Frequency (Hzl
http://doc.wind-watch.org/sources-effects-1fn-1996.pdf e+ e fneiet o » Bt of et ey 1 2

wndies (M =monsmal; B=binaural, W=whnole body;, T=lops; N=note
band|


http://doc.wind-watch.org/sources-effects-lfn-1996.pdf
http://doc.wind-watch.org/sources-effects-lfn-1996.pdf
http://doc.wind-watch.org/sources-effects-lfn-1996.pdf
http://doc.wind-watch.org/sources-effects-lfn-1996.pdf
http://doc.wind-watch.org/sources-effects-lfn-1996.pdf
http://doc.wind-watch.org/sources-effects-lfn-1996.pdf
http://doc.wind-watch.org/sources-effects-lfn-1996.pdf
http://doc.wind-watch.org/sources-effects-lfn-1996.pdf
http://doc.wind-watch.org/sources-effects-lfn-1996.pdf

Kartlegging av
lavfrekvent
stay.

Staende bglger
| rommet kan gi
en varisjon pa
20-30 dB
avhengig av
hvor det males

ON MEASURING LOW-FREQUENCY NOISE INDOORS

Steffen Pedersen, Henrik Moller Kerstin Persson Waye
Aalborg Unmiversity Gothenburg University
Acoustics, Department of Electronic Systems Occupational and Environmental Medicine
Fredrik Bajers Vej 7-B5 Medicinaregaten 16
DK-9220 Aalborg East, Denmark 40530 Gothenburg, Sweden
[stp], [hm] Res.aau.dk kerstin.persson-waye@amm.gu. se
ABSTRACT

Due to standing waves, the sound pressure within a room may vary 20-30 dB. For assessment of annoyance
from low-frequency noise, it 1s important to measure a level that adequately represents the exposure that may
give rise to the annoyance, rather than some room average level. Thus, mainly areas of the room with high
sound pressure levels are of interest, since persons present in such areas are not helped by the existence of
much lower levels elsewhere. Sound fields in rooms were mvestigated using numerical simulations and

scanning measurements of the entire sound pressure distributions in three different rooms. Measurements were
also performed n three-dimensional corners as well as according to Swedish and Danish guidelines. The sound
pressure level that i1s exceeded in only 10% of the space of a room (L10) 1s proposed as a reasonable target for
a measurement method. The Swedish method showed good results. however its use of C-weighting during
scanning for maximum can lead to the maximum for wrong frequency components, 1.e. components other than
those that give rise to annovance. The Danish method was found to have a high mnisk of significantly
underestimating the noise present in a room. unless complainants can precisely appoint the measurement
positions. It was found that a very good estimate of the L10 target level is obtamed by measuring only in four
three-dimensional corners.

https://www.researchgate.net/publication/5327784 Measuring low-frequency noise indoors



https://www.researchgate.net/publication/5327784_Measuring_low-frequency_noise_indoors
https://www.researchgate.net/publication/5327784_Measuring_low-frequency_noise_indoors
https://www.researchgate.net/publication/5327784_Measuring_low-frequency_noise_indoors

Height: 0.05 [m] Height: 0.45 [m] Height: 0.75 [m] Height: 0.05 [m] Height: 0.45 [m] Height: 0.75 [m]

dB
90
a0
70
B
Height: 1.05 [m] Height: 1.45 [m] Height: 1.75 [m] Height: 1.05 [m] Height: 1.45 [m] Height: 1.75 [m]
Height: 2.05 [m] Height: 2.45 [m] Height: 2.75 [m] Height: 2.05 [m] Height: 2.45 [m] Height: 2.75 [m]

Figure 1: Sound pressure distributionina 3.7 m by 3.8 m by 2.8 m (L x W x H) room. Left: Sinusoidal
sound wave at 114 Hz. Right: Smuseidal sound wave at 124 Hz {mode 2,2,1). Sound generated by piston
in lower left corner indicated by rectangle. Stmulated using FDTD with 0.1 m cell size and 0 kHz
sampling frequency.
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En vindmelledirektor forseghe i 2017 at fa Aalborg
Universitets rektos tiat lukke munden pd en
internationalt anerkendt stojforsker. Farskeren
oplevede et “utvetydigt pres” fra
vindmaliebranchen, bade for o efter at han blev
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AALBORG: Aalborg Universitet har firet professor Henrik @ ?”e“ B‘e_'-"‘e' Bak
ourmnalst
Meoller, internationalt anerkendt forsker inden for stej, skriver

Jyllands-Posten. Han har ikke mindst beskzeftiget sig med 27. mizj 2014 ld. 16:30
EHRRMN I EFRIHET w lavfrekvent stej fra vindmeller.

Fyringen er sket som led i de store sparerunder, ikke mindst Det Vi finansierer hus og grund
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En af de besparelser har altsa ramt professor Henrik Maller.
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The Problems With “Noise Numbers” for Wind Farm Noise Assessment

Abstract

Human perception responds primarily to sound character rather than sound
level. Wind farms are unique sound sources and exhibit special audible and
inaudible characteristics that can be described as modulating sound or as a
tonal complex.

Wind farm compliance measures based on a specified noise number alone will
fail to address problems with noise nuisance.

The character of wind farm sound, noise emissions from wind farms, noise
prediction at residences, and systemic failures in assessment processes are
examined.

Human perception of wind farm sound is compared with noise assessment
measures and complaint histories. The adverse effects on health of persons
susceptible to noise from wind farms are examined and a hypothesis, the
concept of heightened noise zones (pressure variations), as a marker for cause
and effect is advanced.

A sound level of LAeq 32 dB outside a residence and above an individual’s
threshold of hearing inside the home are identified as markers for serious
adverse health effects affecting susceptible individuals.

The article is referenced to the author’s research, measurements, and
observations at different wind farms in New Zealand and Victoria, Australia.
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Overstyrer vindturbinindustrien hensynet til enkeltmennesker, miljg og arbeidsmiljg?

Produksjon av vindturbiner krever
bruk av store mengder sjeldne
jordmetaller.

* Vindturbiner krever store inngrep i
nature

e Vindturbiner avgir kraftig lavfrekvent
sty.

* De helsemessige effektene av
lavfrekvent st@y blir fortsatt ikke tatt
pa alvor i norsk industri




«Det grgnne skiftet» ma inkludere hensynet til Helse, Miljg og Sikkerhet!

Den lavfrekvente stgyen
ma bli tatt hensyn til

Frequency ( Hz)

— 1 — T "1 "
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FIG. 1. The frequency spectrum of sound and its nomenclature.

Halvor Erikstein
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