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Grove (PM,,): Diameter under 0,01 mm (10 pm)
Fine (PM, 5): Diameter under 0,0025 mm (2,5 um)

Ultrafine (PM, yian‘ﬁer undWmm (0,1 um)
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= Aircraft Engines

= Auxiliary Power Units

il

= Dijesel powered engines




= Surveys to enhance knowledge

= Actions to minimize the amount of particles
» Short term (Better compliance to existing rules)
" |ong term (Changes in technology and operations)

ACTION PLAN
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Behaviour
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Welcome to "' Hi

TAKE CARE OF YOURSELF AND
YOUR GROUND-SERVICING CREW
- APU MUST ONLY BE USED:

5 min after “on block”

5 min before expected "off-block”

Copenhagen Airports M

APU reguloﬁons
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Stgand technology and operations
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Whenewver u-pa—clt-urull;.' feasible, all mult-engined aircraft are requested o
shut down as many engines as possible while taxiing and holding on the

ground.

This in order to reduce the high emission of nanoparticles from jet engines due
to comioustion of fossi fuel. The active cooperation of the fight crews ivolwed is
appreciated.
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Stand technology and operations
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Tomgangsregulariv i Kebenhavns Lufthavn
(CPH Lokale Bestemmelser B.2.16).

“Koretajers motarer m3 ikke kare i omgang udgyer 1 minut Pa airside.
Arbejdsredskaber. der skal bruge Motorkrafter for at udfare dereg funktfon, & undtaget,
mens arbejdet foregar, mer, Nar redskabet ikke bruges, skal motoren slukkes”

Eksempler Pa udstyr, dear skal bruge maotorkrafe-

. Braendstofdispensere 09 tankvogne

* Catering highloaders _ kun ved nNiveauskift

* Container Ioaders, palle transpartgrer 09 conveyor belts

* De-og antiicing udstyr

* Ground Power units, heaters 0g jet startere

* Liftvogne 09 mabile platforme

* Catering karetejer med kal — hyis temperatyren ; kelerummet Overstiger det tilladte
* Tailet- 99 vandvogne, samt slamsugere

Driftsvarme kontra komfomrarme

Det er ikka tilladt a¢ bruge Motoren til at skaffe komfortvarme i kabine gfley lastrym.
Herunder gr eksempler P& udstyr, der skal vaera driftsvarmt for at vagre funkﬁonsdygtigt:
* Jetstartere

* Push back traktorer — ka, krasve tomgangskprsef ioptis Mminutter fgr Produktion
. Snerydningsudstyr

Ved overtradejse,

Vil du blive sanktioneret henhold aldende saﬂktlﬂnskataiog, Appendix 15 til
Lokale Bestemmelser.
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Research and analysis

F -

11-10-2012 Take off: A Sustainable Aviation Day 14



-
A —

- One long term action is to investi
- from reduci

oy oy
ennagen




The Danish Transport
Authority has published a
report with following
conclusions:

*The mass of particulates are
reduced

*Increasing NOXx

*The number of ultrafine anc
Nano particles are increasing

11-10-2012 Take off: A Sustainable Aviation Day
Copenhagen Airports




- — Reducing emissions by fuel savings
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Do’s Don't

*Investigate impact on *Create local air quality
local air quality from problems by reducing CO,
different biofuels emissions

*Emission data — *Give up — just update
Remember also to count Sustainability Criteria to
particles include emissions that

affect local air quality
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Airport Collaborative Decision Making

About Ultrafine particles Particulate matter (PM), or simply particles, are solid matter in air. Further classification of
particles can be done by size into coarse, fine, ultrafine and nanoparticles. Measured in micrometers the size of the
coarse particles < 10 PM10, fine particles < 2.5 PM, ultrafine particles < 0.1 PMO0.1 and nanoparticles < 0.03 PM. An
investigation into air quality at the ramp area at Kastrup-Copenhagen Airport was conducted by the Danish Centre for
Environment and Energy (DCE) in 2010. DCE’s report states that the majority of the studied compounds, including most
particles, are below the limits. The exception is the ultrafine particles for which pollution is at a high level. Sources are
identified as engines that use different types of fuel such as the engines and auxiliary power unit on aircraft or diesel
engines on all kinds of vehicles at the airport. It is not known how ultra-fine particles impact health in the absence of
scientific studies or investigations, which means that there are no established national or international limits. It is
however known that exposure to larger particles can mean increased risk of serious diseases. Therefore, it is important
to find ways to reduce the number of particles in daily operations. Ground handling companies’ including SAS, employee
representatives and external expertise and the airport owner work together in a working group with the aim to reduce
the amount of particles at the airport. During fiscal year 2012, key activities have been to introduce more electrical
vehicles and electrically powered equipment, introduce remote engine start-up of aircraft, increase the amount of one-
engine taxiing and higher awareness among employees. Ultra fine particles are naturally not only an issue for
Copenhagen- Kastrup. The issue is addressed in such international forums as IATA, ACI (Airport Council International) and
N-ALM. In the future, international cooperation will be important to identify how the occurrence of ultra-fine particles
can be reduced in the further development of jet fuel’s sulfur content and the extensive work that is in progress to
commercialize sustainable alternative jet fuels.
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