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Abstrakt

Meéfieni velikostnich distribuci aerosolovych ¢astic v rozsahu 5 nm — 4 um ve vysce 1,5
m nad motskou hladinou byla provadéna na palub¢ ¢lunu v némeckych vodach Baltského mofte.
Me¢ieni méla za cil charakterizovat aerosolové Castice motského aerosolu a z dieselovych
motort lodi a jejich dynamiku, tj. starnuti oblaku spalin v mezni vrstvé atmosféry nad motskou
hladinou. Moisky aerosol o PNCs.i4 1335 — 1939 cm™ je charakterizovan Aitkenovym,
akumula¢nim a hrubym médem o CMD 41 - 55 nm, resp. 123 - 159 nm a 1,6 pm. Pomér
akumulaéniho vic¢i Aitkenovu modu roste s riistem hustoty ndmoini dopravy. Aerosolové
castice z dieselovych motori v oblacich spalin o staii 2 — 60 s a ve vzdalenosti 20 — 600 m od
sledovanych lodi charakterizuje PNCs.34 1-4 -10° cm™ a CMD 20 nm. Modalita velikostni
distribuce supermikronovych ¢astic 0 Da 1 — 4 pum se v oblaku spalin neméni, celkovd hmota
supermikronovych ¢éstic vzroste pouze o 1 — 6 % ve srovnani s pozadim. Dynamika
velikostnich distribuci poctu aerosolovych ¢astic je dana zejména formovanim, tj. rozpinanim
a fedénim oblaku spalin. Nicméné, v oblaku spalin o stafi 6 — 16 s a ve vzdalenosti 50 — 150 m
byl pro PNCy zaznamenan rychlejsi pokles zpisobeny transformovanim oblaku spalin, tj.
moznou koagulaci nanocastic. Selfkoagulaci 1ze zanedbat, jak indikuje konstantni CMD béhem
sledovéani lodi. Koagulace s aerosolovymi ¢asticemi akumula¢niho nebo hrubého modu je
velmi pomald. Vysvétlenim by mohla byt koagulace 20 nm castic s mikrokapickami motského
spreje nad lodni stopou generovaného cefenim moiské vody vlivem pohybu trupu lodé a
zejména rotaci lodnich vrtuli, tj. tvorbé kavita¢nich bublin. Ovéteni tohoto predpokladu by
v dalSich métenich potvrdila chemicka analyza velikostné segregovanych aerosolovych ¢astic

a méteni velikostni distribuce kapicek.
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Abstract

Measurements of aerosol particle size distributions in the range 5 nm - 4 um at 1.5 m
above sea level were carried out on board a boat in German waters of the Baltic Sea. The
measurements were aimed at characterizing aerosol particles from marine aerosol and from ship
diesel engines and their dynamics, i.e. the aging of the exhaust plume in the marine boundary
layer. The marine aerosol of PNCs .40 1335-1939 cm™ is characterized by Aitken, accumulation
and coarse modes of CMD 41-55 nm and 123-159 nm and 1.6 pum, respectively. The ratio of
the accumulation to the Aitken mode increases with increasing shipping density. Aerosol
particles from diesel engines in exhaust plumes with an age of 2 - 60 s and at a distance of 20 -
600 m from the surveyed ships are characterized by PNCs.340 1-4 -10° cm™ and CMD 20 nm.
The modal size distribution of supermicron particles of D, 1 - 4 um does not change in the
exhaust plume, the total mass of supermicron particles increases only by 1 - 6% compared to
the background. The dynamics of the size distributions of aerosol particle numbers is mainly
due to the formation, i.e. expansion and dilution, of the plume. However, in the exhaust plume
with an age of 6 - 16 s and at a distance of 50 - 150 m, a faster decrease was observed for PNCzo
due to the transformation of the exhaust plume, i.e. possible coagulation of nanoparticles. Self-
coagulation can be neglected as indicated by the constant CMD during ship tracking.
Coagulation with aerosol particles of the accumulation or coarse mode is very slow. An
explanation could be the coagulation of 20 nm particles with microdroplets of sea spray over
the ship's trail generated by disturbing of seawater due to the movement of the ship's hull and
in particular the rotation of the ship's propellers, i.e. the formation of cavitation bubbles.
Verification of this assumption would be confirmed in further measurements by chemical

analysis of size-segregated aerosol particles and measurement of droplet size distribution.
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