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“Bringing the Lab to the Field and the Field to the Lab: Investigations of Environmental Flows”

Abstract: The turbulent flow in the atmospheric surface layer remains a challenge to investigate, as
they are typically stratified, at high Reynolds numbers, and with very large length scales. This limits our
ability to probe, understand, and make predictions of, important quantities, such as fluxes of heat and
water vapor, as well as dispersion of scalars. Here, | am presenting a particle tracking system designed
for ABL investigations, which uses four DSLR cameras and high-powered LEDs to track bubble
trajectories in a 400 m3 measurement volume. A Helium-filled soap bubble generator is designed and
manufactured using a 3D-printer and used in a field experiment. The high Reynolds number (ReA =
2400) data are used to evaluate Lagrangian models for turbulent dispersion without the need to
extrapolate based on Reynolds number or boundary conditions. In addition to the field work, a new
compressed-air flow facility will be introduced. The facility is designed to increase the Reynolds
numbers that can be achieved in laboratory experiments while retaining stratification effects and will
enable first-of-its-kind laboratory experiments with relevance for our understanding of the atmospheric
surface layer and other high Reynolds number stratified flows.

For more details, visit: https://mae.princeton.edu/people/faculty/hultmark
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