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Introduction

In my lab, we are studying how we can control
flow with different shapes and surfaces. This
summer specifically, we studied the different
forces that the flow generated around
hemispheres of varying sizes.
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Methods and Results of Research

First we used Autodesk to create hemispheres
with different aspect ratios. Each one needed
to have the same diameter but different
heights.

Next we attached each hemisphere to a plate
with a sensor that we put in a water channel.
We used a servo motor to control the
hemispheres distance from the plate.

We used MATLAB to create an offset, basically
to “zero” the forces before we tested. Then we
turned on the water channel and tested each
hemisphere with a high and low speed and 5
and 30 mm from the plate. Then we used
MATLAB to create graphs of the data
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Objective -

The objective of our lab is to find the
optimal shape of an object in order to
most efficiently attach to a surface d
when in flowing fluid. My mentor
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shaped prints because of the
downforce that they create.

Figure 1: Graph of velocity vs drag at
different distances for the 1.73 AR

Figure 3: Graph of distance vs drag at
different speeds for the 1.73 AR
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When at high speeds, the lift and
drag increased with as the distance

Figure 5: Graph of distance vs drag at

from the plate increased. However
different with each hemisphere P ’

sometimes at low speeds the lift
and drag stayed the same or even
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increased. We found intriguing
results when the distance was at 5
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Figure 2: Graph of velocity vs lift at
different distances for the 1.73 AR

Figure 4: Graph of distance vs lift at
different distances for the 1.73 AR

means forward force against the
flow of the water.

Figure 6: Graph of distance vs lift at
different with each hemisphere
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