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Surface cooling induced gas transfer ﬂ(".
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Imaging technique as an important tool
to study fundamental mechanisms of transport processes
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O, imaging applications in flowing waters ﬂ(".
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LIF apps. review in Crimaldi, J.P. (2008) and Ruttinger, et al. (2018)

Laser-induced Fluorescence (L”:) Applications: planar- (water surface) and curved-interface (bubble)
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Luminescence O, imaging system

Planar optode

Optical O, sensor nano-(macro)particles :

planar
optode

Luminophores:
Platinum/palladium-porphyrin complexes

Picture source: Santner, J., et al. 2015
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Further development
4W 450 nm laser

SLR
camera

11 um/pixel

FOV: 13.2 x 17.6 mm

Integration time: 62.6 ms (160 ms)

Lifetime-based LIF (tLIF) system
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Integration time of
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Climate chamber facility ﬂ(".
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Typical operation __innature __

Toater 20...35°C (£ 0.2) ...15-20°C...
T 5...20°C (£ 0.5) ...+5°C - 25+°C
ATouk (T, =T,)  5...20°C ...+13°C...
Ra 5...27 x 10° 10" (lake)

Sc 370...500 500 (O, 20°C)
Pr 5...7 7 (water)

Heat flux 70...350 Wm- -400...+400 Wm

uprofiler

Hin{

I'f\\\\\\\u\\_!“ i

i\

I! ® r
Thermistol l

FP07 .
(tip @ %= 150 um)

Fiber-optic O, sensor (tip ¢ = 50 um)

_
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O, imaging system validation and uncertainty AT
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O, concentration dynamics AT
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Estimation of characteristic scales ﬂ("'
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Mean profile and gas flux (i)
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O, conc. and surface temperature dynamics

High heat flux Low heat flux

Surface temperature using infrared camera
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Summary .\\_‘(IT
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® The current measurement setup allowed visualization of oxygen
transfer dynamics

® The development of convection cells in the water surface was also
observed

® Quantitative results obtained from the measurements are in good
agreement with benchmark data

® Positive correlation of heat flux and gas transfer velocity

Remarks:

O, quantification based on lifetime method (requiring two intensity images separated by time
At) was limited by CCD read-out time. To increase time resolution, one way would be by
using two cameras simultaneously.
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