
A FULL-SCALE PHYSICAL MODEL TO STUDY 
FLOW PHYSICS NEAR THE SEA BOTTOM

Juan Vargas-Martinez 1, Sylvia Rodríguez-Abudo 2, and Edwin Aponte 1
1 Department of Mechanical Engineering, 2 Department of Material Sciences and Engineering

University of Puerto Rico – Mayagüez

CAOSE wave flume:
7.5 m length, 0.7 m width,
and 0.7 m height.

This tank
is located at CAOSE 

laboratory, UPRM.

Moving structure

2.45m

PVA plate: designed 
to carry up to 65 Kg 
of sediment

Laser for PIV/PLIF

DualScope Particle 
Image Velocimeter (PIV) 
camera

Static rigid 
frame

SilverMax QCI-
X23-C8 
servomotor

Ball screw and 
flange Aluminum 

heavy duty 
extrusions

Linear roller system for 
heavy applications

Sediment ripples are small undulated formations at the seabed formed by the constant 
oscillations of water waves, which induce suspension and movement of sediment particles. 
Flow physics in this environment are being studied by our group to better understand 
transport phenomena, including contaminants, nutrients, benthic ecosystems, among 
others. Our objective is to experimentally simulate these conditions in the wave flume 
located in facilities of CAOSE Laboratory at UPRM. The design of our boundary layer 
apparatus includes a rigid structural frame de-coupled from the wave flume, a sediment 
tray, Acoustic Velocimeters, cameras, lasers, linear rollers, a ball screw system with a servo 
motor, among others.
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