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Corjtan:

Cosmic radiation as existing exposure
Radiation exposure of German aircraft crews
Aviation and optimization

Globalisation and future challenges
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Discovery of cosrlic reidiziion

Victor Hess
1883 - 1964
Nobel price 1936
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High altitude radiation
s/

Protons (> 1 GeV) ..

o
Pions, Neutrops

Elektrons
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GCao-razie)riailc snleldine) of cosric raly

Arnolent dose rziig 9y lzitiivde e loneiitele i 1 i alfifiveles, Dac, 2002
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Solelr gycle crie solalf slet) ity

Cycle 24 Sunspot Number Prediction (July 2012)

Hathaway/NASA/MSFC
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lnlerazisa of rolie cdaosas 2004 - 2008

Change of route doses on a polar and trans-equatorial flight

40

80

+28 uSv (+58 %) /—?g
70 —
i} o /

&
& f/
= 50 -
@
w
(=3
-
e 40
=3
i +5uSv (+20 %) 30
30 ._'—-'__._.___P‘ & &
n————_"'_'_——‘ * * *
25
20
10
—&— Frankfurt - New York (polar route) —8— Frankfurt - Johannesbhurg (trans-equatorial route)
D I l 1 1 I 1 I 1 I 1 Ll 1

Jan 2004 Jul 2004 Jan 2005 Jul 2005 Jan 2006 Jul 2006 Jan 2007 Jul 2007 Jan 2008 Jul 2008 Jan 2009 Jul 2008 Jan 2010

N 25%

Bundesamt fiir Strahlenschutz

| Verantwortung fiir Mensch und Umwelt |



| Verantwortung fiir Mensch und Umwelt | @/

Bundesamt fiir Strahlenschutz



Reldleltlorn 2xoosad Work seaiors

Wlaorltorae worikers ziriel collaciiva cdoses I Garrnany, 2070

Monitored Persons: ca. 382.000 (2010)
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Collective dose = 126 Pers.-Sv (2010)
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Wlazinl ziniritizll closa in Weork saeie)rs

Moarlftorae ggrsors Wite) rrezisuralole doses, Gerrplelny 2040
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Frac|tarnicy disirfloution crizinic)s

All zlirerzift eraws, Garmzrny, 2004 vs, 2009
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Increase of mean monthly dose

2004 - 2006:
1.3 uSv / month

Increase of mean monthly dose
2007 - 2009
0.3 pSv / Monat
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R oroolarrs ) elvisitor

Protection principle Application to aviation Practical consequences

- more fuel consumption,
Distance lower cruising altitude - higher cost,
- more environmental burden.

at fuselage - not feasible (weight), ineffective (energy),
Shielding protective clothes - ineffective, not acceptable,

cruising along lower latitudes | - not applicable,

- ineffective: longer routes - more radia-
tion exposure,

- (see above).

- more part time personnel,
Time less block hours - economically not acceptable
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AEARA zinlel freleltsiney elisiflottions of cose
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Qoitirnlizartion oV iliejrt olzininirie

Fuel consumption, flight time + route dose
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Qoailrrlizartion 0y Wor olzininirie
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Qotlrnlizzltlon enl roLie
P golicy aof IFALPA?

 Avoid flying above optimum flight level
* Avoid last step climb
» Avoid intermediate step climbs with following descent

» Cruise at lower flight level with true air speed of
originally planned higher flight level (at least for the
later part of flights)

*) International Federation of Air Line Pilots' Associations
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AirTraffic Worldwide, From; ZHAW-School of Engineering, Winterthur Switzerland, 2008, http:#radar. zhaw.ch/
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Fllejalt rolies In) golalf rec)lon
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Fliejait roLfials e golalr racjlon (cont
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Goirie) ejloozl) - viel Nearir) Pole

Traffic Density for Northern Cross-polar Routes 2000-2010
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* Increase of long-haul route doses: by 30 - 50 %
(estimation by VC Cockpit, Germany)
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Quelle: http://www.lens-flare.de/flugzeug-zwischen-wolken-5655.htm
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