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The AEOLOTRON facility
Experiments on modeling the interaction between the ocean and
atmosphere in the presence of ice were carried out on a unique wind-wave
facility AELOTRON (Circle Small-Scale Air- Sea Interaction Facility) :
60 cm width, 2.4 m height, circumference of 27.3m at the inner wall
Water depth during experiments 1.0 m.
Air cross-section 1.5 m height.
Wind is generated by two axial fans mounted into the ceiling
Annular wind-wave facility, wind speeds up to u .= 10.5 m/s (U;, = 16 m/s)
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Simulated ice
In the experiments pancake type of ice was modeled. Ice was simulated using
disks (diameter 7 cm, thickness 1 cm) of porous rubber with density of 0.8
kg/m3. In total, about 1,700 pieces were used, which allowed covering about
half of the water surface area in the flume. Studies of the establishment of
| | wind waves at various concentrations of artificial ice were performed: the
Simulated ice on the water surface inside the flume experiments were performed at three different concentrations of artificial ice

(maximum concentration of artificial ice, approximately ) (maximum, 2/3 and 1/3 of the maximum), as well as in pure water.
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The main measurements were carried out using a
contactless laser wave gauge at 400 Hz. The
dependence of wind speed on time was controlled
using L-shaped Pitot gauge attached centrally in the
o | WA ATAT ) ‘ il WMMMM }W “ WW W! “WMM W 1% M differential pressure gauge. The water velocity was

ﬂ 'MHL“ M‘WW Hr\\v‘m 1" \\ M i 'W R UM ﬂ\“ M“ '“ measured using acoustic doppler anemometer MAVS-3
mounted. An optical system for estimating ice
concentration based on an top-down shadowgraph
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o o c 1. Mm_fﬂf studying the correlation of the parameters of the waves
g WA 107 SR .~ with local and instantaneous concentrations of artificial

" o o o = ' ice. Its measurements were synchronized with

Time from wind start, s Time from wind start, s

measurements of the parameters of the waves. PIV-
Time dependencies for the same ice coverage (2/3 of full load) for wind speeds below (left) and over (right) the threshold

(frequency of rotation of the fans in the flume 21 vs 22 Hz): a) water surface elevation measured by contactless wave gauge; b) rr.1eaSL.1rer'nents i were C,arrled out i by uslng special
significant wave height (blue) and local percent of ice-free surface (orange); c) water (blue) and wind (orange) longitudinal visualization with chloride ammonium micro crystals
velocities. Significant wave height was determined for 5 sec time interval. aerosol, vertical continuous blue laser sheet

illumination and filming with high speed camera DiMax.
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