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9. Build and Test 

In order to implement floating offshore platforms in commercial use, there is one goal that is needed to be 

accomplished, that is designing a platform that would ensure stability. The offshore platform must be robust 

and secure enough to withstand the various offshore conditions while housing a VAWT and/or UCT. Our 

goal in the build and test part of this project was two-fold: (a) design a floating platform to house a VAWT 

and UCT, and (b) test the performance of the floating structure under various wind and current conditions, 

experimentally. The Fluid Structure Interactions Laboratory (FSI Lab) at our home institution, UMass 

Dartmouth, which is equipped with a recirculating water tunnel, was the available facility to conduct our 

tests. In order to fully mimic concurrent wind and current simultaneously for our floating DTP, our team 

designed and made modifications to the water tunnel facility to house an additional wind channel atop of 

the water tunnel test-section that would allow us to study the stability of the floating p DTP under concurrent 

wind and current flow. This would be the first facility to test two phase flow in one test section.  

Over the duration of the last few months, numerous components of the project were revisited and changed. 

Three major areas required constant revisions and discussions due to the complexity and importance to the 

overall project. They were consistently modified throughout the year even for the smallest design 

alterations. These three major components can be divided into the following items: 

• Scaling and Loads 

Designing a prototype of a full-scale platform and turbines wouldn’t be as simple as making our 

design smaller, other factors such as flow velocity, thrust force, and mass were scaled down to 

accurately mimic the full-scale conditions a real-life platform would face. 

• Iterations of Platform 

As the main focus of our design, our platform has to meet various important criteria that we 

originally created when researching dozens of scholarly articles. Buoyancy, size, and weight of 

the platform were often revised upon each new iteration of the platform. 

• Experimental Testing 

To conduct our experiments of our prototype, we were fortunate to have our own water tunnel in 

the FSI Lab to mimic currents, but we didn’t have a means of mimicking wind conditions too. To 

accomplish our goal of two-phase testing, a wind tunnel was constructed to use in conjunction with 

our water tunnel to simulate complete surrounding conditions.  

9.1 Scaling and Loads 

Froude Scaling 

To conduct this experiment, the team chose to 

utilize the established method of Froude 

scaling due to it commonly being used in 

scaling offshore structures. This allowed 

accurate scaling to be established between 

the prototype (PT) and full-scale (FS) 

platform.  By using a geometric scaling ratio 

defined by, λ =
𝐿𝐹𝑆

𝐿𝑃𝑇
, where the geometric 

scaling factor λ = 35, the full-scale design 

was able to be scaled down for experimental 

feasibility [31]. All other important physical 

parameters in this study were related to the 

scaling factor, as shown in Table 1.  

λ=FS/PT=35  

Variable  Dimensions  Units  Scale Ratio  

Length  L  m  λ  

Mass  M  kg  λ3  

Force  (M*L)/T2  kg*m/s2  λ3  

Velocity  L/T  m/s  λ1/2  

Volume  L3  m3  λ3  

Volume   L3   m3   λ3   

Wind Speed   L/T   m/s   λ1/2   

Wave Height   L   m   λ   

Wave Period   T   s   λ1/2   

Water Depth   L   m   λ   

Moment of Inertia   M*L2   kg*m2   λ5   

Time   T   s   λ1/2   

Angle   None   rad   1 

Table 1 – Scale Ratio Properties 
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Actuator Disk Theory  

To ensure that the aerodynamic behavior of the full-scaled wind and current turbines was mimicked 

appropriately, the actuator disk concept was applied. This theory allows for a simplified analysis of the 

aerodynamic behavior of wind turbines just by considering the energy extraction process without 

considering a specific turbine design. From this, an actuator disk/porous plate has been used due to the 

concept being used in experimental testing and numerical simulations [30, p3, p6]. According to this theory, 

non-dimensional thrust and power coefficients, Ct, and Cp, are defined as: 

𝐶𝑡 =
𝑇

(
1

2
)𝜌𝐴𝑑𝑈∞

2  
= 4𝑎(1 − 𝑎) 𝐶𝑝 =

𝑃

(
1

2
)𝜌𝐴𝑑𝑈∞

3  
= 4𝑎(1 − 𝑎)2 

Where T denotes the thrust force on the disk caused by the pressure drop, P is the power extraction, ρ is the 

air density, 𝐴𝑑 is the disk surface, 𝑈∞ is the mean upstream velocity and a is the axial induction factor 

defined as: 𝑎 =
(𝑈∞−𝑈𝑟)

𝑈∞
. 

Porous Plate  

The porous plate was 3D printed or laser cut 

out of an acrylic sheet. The porous plates 

geometry is defined by an aperture of 3 mm 

and a pitch of 4 mm, resulting in a porosity of 

38.1%, as shown in Appendix. The thickness 

of the disk is 3.175 mm. These geometry 

details are listed in Table 2.  

9.2 Iterations of Platforms  

Our process for designing the Dual-Turbine Platform began by researching existing semi-submersible 

platforms, such as the OC4 and the WindFloat. The team identified key components and design features 

that were used in each platform to better understand what to include in our own iteration. A list of product 

design specifications was created to identify and organize various needs that our design would have to meet, 

including buoyancy, stability in all weather conditions, environmentally safe, economically feasible, ease 

to manufacture and more. A few design requirements we made for our platform was to be able to float at 

two-thirds of the platform’s total height, comfortably fit inside our flow channel test section of 1.5 x 0.45 

x 0.45 m without a high blockage ratio, and able to test with our mooring lines and additional components 

that need to be added to the platform. Once enough research was compiled and design specifications were 

discussed, a preliminary model of our platform was produced using SolidWorks. Our first iteration of the 

platform for our design can be seen down below in Figure 1.  

Once our preliminary design was 

created, we were able to perform 

calculations to ensure the platform 

would remain buoyant while 

supporting the weight of our 

prototype mast and the turbines 

combined. Evaluation of the center 

of buoyancy and center of gravity 

was conducted to ensure the 

stability of the platform. The team 

began researching into what 

material we could use when 3D 

printing our platform and found the 

lowest possible density filament our 

printer would be able to use. 

However, after some initial 

Property  Porous Plate  

Size  209.55 x 209.55 x 3.175 mm3  

Porosity  38.1%  

Aperture  3 mm  

Pitch  4 mm  

Thrust Coefficient  0.89 

Figure 1 - Platform Iterations 

Table 2 - Geometry of Porous Plate 
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Figure 2 - Simulations of Wind Tunnel (i) SolidWorks (ii) COMSOL 

calculations, the team discovered the platform would not even be able to float on its own, a giant design 

error that we needed to fix. Over the next couple of weeks, the team redesigned the platform in SolidWorks 

and reran calculations to make sure the platform would be able to float at two-thirds of its total height. After 

many design reiterations, a final design was created in SolidWorks that met our criteria for being able to 

successfully perform our tests with. The final iteration would be able to float on its own, as well with the 

added mass from the mast and the turbines combined. The team reperformed these calculations for our full-

scale model, to ensure the full-scale design would be able to perform just as well as our prototype when 

made with materials such as steel and concrete, while supporting a full-scale VAWT and UCT. From here 

we were able to proceed with fabricating our prototype and other components, as well as provide a final 

full-scale design to our potential customers.  

Throughout the entire design, our team collaborated with each other through many discussions and 

meetings. Ideas and suggestions were brought out by each team member in an effort to find the best solution 

for our design. Apart from our team, we are very grateful to our advisor, Dr. Seyed-Aghazadeh, for 

supporting us throughout the last few months by providing extremely useful feedback based on our many 

design iterations that we presented to her.  

9.3 Experimental Testing 

Wind Tunnel Breakdown  

The two-phase wind tunnel is broken into three major components, the inlet, test section, and outlet.  Due 

to the preexisting conditions at the FSI Lab at UMass Dartmouth, the wind tunnel had to be adapted to fit 

the existing water tunnel test facility. In order to test two-phase flow of wind and water, the wind tunnel 

needed to be placed atop the water tunnel.  Due to these conditions and parameters, the wind tunnel took 

on a more unique shape than many other wind tunnels of similar size.    

The inlet of a conventional wind tunnel has a symmetric bell-curved shape, allowing for maximum 

air compression in a short distance. Due to the water tunnel being directly below the wind tunnel, the bell-

curve took a different shape, with equilateral sides and an overexaggerated curved top section. The bottom 

curve of the bell was maximized within the space allowable above the water tunnel. Mesh screens of varying 

density were also added to direct flow and maintain laminar airflow into the test section.  

The test section is the most unique aspect of the entire design.  For two-phase studies, the test section 

has removable curved fins which allow for airflow to be directed down to the surface of the water tunnel, 

which is 6.5 inches below the bottom surface of the wind tunnel’s test section.  These curves were designed 

to maintain the laminar flow of the air as any turbulent air would yield inaccurate results when testing the 

VAWT models. Shown below in Figure 2, simulations using SolidWorks (i) and COMSOL (ii) uniform 

flow was the goal of these simulations. In the case where turbulent air is to be used, a mesh screen can be 

installed to disturb the laminar airflow. The inlet-side bottom curve is flattened and then curves sharply to 

force the air downward to the water tunnel’s water level. The outlet-side bottom curve curves back up the 

outlet height, ensuring the direction of airflow through the fan blades. The test section can be easily removed 

from the water tunnel in the event different fluids-related testing needs to occur in the lab.  When 
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designing the test section, modularity was key. This design allows for the components to be easily removed 

to mitigate the risk 

of injury to 

operation personnel 

and keep the entire 

structure as 

lightweight as 

possible.  The two-

phase test section 

can be seen below 

in Figure 3.  

 

The final section of the two-phase wind tunnel is the outlet.  This component houses the drive fan which 

supplies the wind needed for the wind tunnel.  Equipped with a 5Hp motor, the fan has the ability to rotate 

over 2000 RPM with an intake volume of 9,000 CFM.  The optimal target wind speed that the wind tunnel 

was designed for is 20 m/s. The wind tunnel system was designed so that the compression from the inlet 

and the added velocity from the high-speed fan could achieve the testing speeds inside the test section we 

set out to hit. These maximum testing speeds are equal to category 3 hurricanes when scaled up. The fan 

blades are made of rigid plastic in the event a blade brakes and the fan is protected by a mesh guard and 

durable 16G steel frame, as a safety precaution for operators.  Shown above in Figure 3 is the schematic of 

the two-phase wind tunnel outlet and fan section in both SolidWorks rendering and in the laboratory 

installed atop the water tunnel.         

Material selection  

Due to the forces experienced inside the wind tunnel caused by negative air pressure created by the fan, a 

highly durable and nonyielding material was selected.  For the inlet and outlet, 16G galvanized steel was 

selected.  This gauge steel allows for the material to hold its form without the need for reinforcement and 

does not warp due to the negative pressure and high-speed airflow.  This thickness of steel was also selected 

to ensure safety to the operators, were a component such as the fan to break during operation.  The 

manufacturability was also a consideration for the material since the shape of the components include 

complex angles and radii. Galvanized steel was chosen for the corrosion resistant properties needed for 

multiphase water and wind testing.  

The test section is constructed using 10G steel, also galvanized, in order to increase rigidity at critical 

connection points and to keep a linear surface along the inside of the test section. The 10G also allows for 

our removable doors to fit seamlessly into the test section. Reducing possible turbulent causing surface 

misalignments from unsmooth surface inside the testing area. 10G steel is strong enough for the forces 

caused by negative pressure, which will be concentrated in the test section. This thicker steel also allows 

for stronger welds along connection points between inlet and outlets.  

Electrical  

The electrical system consists of a disconnect switch tied onto a 208V three-phase outlet. The main 

electrical housing for this unit will be able to plug into this outlet using a three-phase twist lock plug. This 

plug will connect to the wall outlet via an extension cord that will be connected to the housing as a supply 

power feed. With the 3-phase power already having a circuit breaker at the main panel, we did not need to 

include one inside of the main housing unit. The feed into the housing is connected from a switch to an 

emergency stop which feeds into the line side of the contactor. The Load side of the contactor will get 

connected straight to the three-phase motor to supply it with power. The motor will be controlled using 

computer software which will be connected via a USB cable from the PC to the motor. This software allows 

us to set rpm limits, adjust rpm values, and much more while keeping a simple user interface that is easy to 

Figure 3 - Wind Tunnel Design and Assembly 
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follow.  Being able to adjust the fan speed will allow us to test under a variety of different wind conditions. 

This is crucial to our research so that our designs will be able to withstand the strong winds that are present 

over the ocean surface.    

Operational Environment 

In Table 1, the values for the current, wind and waves are given. These values range from the most placid 

days to extreme conditions. For these extreme conditions current was found from the Northeast Coastal 

Forecasting System, the wind was acquired from Mount Washington which holds the record for the fastest 

wind gust ever recorded, and the wave value is from the height of a wave with was triggered in an 

earthquake in Alaska. All are taken from natural disaster conditions and are applied to ensure the stability 

of the floating platform.  
Table 3 - Range of Environmental Conditions 

 Surrounding Conditions 

 Current  Wind  Waves 

Prototype 0-2 m/s 0-103.266 m/s 0-30.48 m 

Full Scale 0-.338061702 m/s 0-17.45 m/s 0-0.8708577143 m 

Experimental Set Ups 

This experimental study consisted of the stability and dynamic response of a scaled semi-submersible 

platform prototype, similar to those used in floating offshore wind turbines located further offshore in 

deeper seas, that are in interaction with its surrounding environment (wind, current and wave). Two types 

of experiments were conducted at the Fluid-Structure Interaction Laboratory (FSI Lab). The experiments 

were conducted in a recirculating water tunnel at the Fluid-Structure Interaction Laboratory at University 

of Massachusetts – Dartmouth with a test section of 1.5 x 0.45 x 0.45 m. The wind tunnel as discussed in 

previous sections placed in conjunction with the existing recirculating water tunnel. With this experimental 

facility, the test section was able to mimic current and wind conditions simultaneously. To ensure that 

similarity is maintained between full-scale and scaled model, Froude scaling was applied. A small 35:1 

scaled model of a semi-submersible type of floating platform was designed and manufactured using 3D 

printing techniques. Actuator Disk Theory was applied to mimic the forces the platform would experience 

from the interactions between the fluid flow and both the current and wind turbines. A thrust coefficient of 

1.02 was calculated to then design, and 3D print a porous plate that was able to mimic the same overturning 

moment experienced at full scale.   

9.4 Fabrication of the Prototype  

The creation of the prototype was one of most challenging, yet important steps involving our project. While 

compiling substantial research on various floating platforms that were scaled down to test, no such 

experiments have been completed on a scale of this small of size. Previous experiments focused on studying 

5-MW offshore turbines that were scaled down by a factor of between 40-100. Our own project focused on 

a platform that supported only a 30-kW turbine, yet still being scaled down by 35 due to the limit of the 

experimental test section. To put the size difference into perspective, our prototype would have to be scaled 

up at a factor of 320 in order to sustain a 5-MW turbine. The challenge to this small scale was that testing 

on an actual functioning wind turbine was unfeasible due to the fact that energy loss would dominate the 

actual power readings. From this, research on scaled loads was compiled which led to the use of the actuator 

disk theory. This small scale as allowed us the capability to conduct high speed imaging, Particle Tracking 

Velocimetry images and carefully controlled testing of the prototype. The overall dimensions of our 

prototype can be seen in Table 4. In summary, the size of our prototype has never been tested before. Due 

to the much smaller size of our prototype, we were not about to manufacture it out of materials that would 

normally be used in a full-scale design, such as steel and concrete. Our next best option was to 3D print our 

platform and any other parts for our design. This method allowed us to keep the most accurate representation 

of our model while being scaled down at a feasible level and maintaining appropriately scaled mass. The 
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Table 4 - Prototype Parameters 

 

filament we chose to 3D print our design with was a PLA filament. With our given material, we were able 

to recalculate the buoyancy and weight of our design to confirm that we would be able to conduct tests in 

our water tunnel properly. The components of our design that were 3D printed included the platform, mast, 

and current turbine. To ensure precision of the porous disk, an acrylic sheet was laser cut to the exact needed 

dimensions. Each piece was 3D printed in our FSI Lab at separate times. After printing was finished, only 

minor touch ups were left to complete each part. The platform itself was to be tapped in the center column, 

both on the top and bottom. This would allow the platform to attach to any of our experimental setups, as 

well as have the mast and current turbine to be attached to the platform for other required testing. Figure 4 

shows a comparison of our model in SolidWorks to our final 3D printed assembly. 

  
Figure 4 - SolidWorks Model (Left) 3D Printed Prototype (Right) 

Besides the platform itself, we also recreated the mooring line system to use with our experiment to gather 

information about how the mooring lines will help preserve stability. The mooring lines were held in place 

by a housing we created in SolidWorks, 3D printed and held in place with magnets.  

Think of a floating structure placed in the middle of the ocean, what considerations need to be considered 

for safe operation? When the offshore DTP is in its operational environment, there are waves of all varied 

sizes, carrying different magnitudes of force on the platform. Even high winds, particularly during heavy 

storms, interact with the platform and this causes damage to the turbines due to the platform not remaining 

stable during these extreme weather conditions. From this it is concluded that the stability of the floating 

offshore turbine depends on three different surrounding conditions, wave, wind and current. The wind 

interacts with almost the entire system including the blades, the tower, and the part of the platform that 

remains unsubmerged. The current and waves interact with the part of the floating platform that is 

submerged, along with the mooring lines attached to the platform. This interaction between the wind and 

water flow, and the floating structure is known as Fluid Structure Interaction (FSI). 

When a flexible or flexibly mounted structure is subjected the wind or water flow, this body can be forced 

to oscillate due to the flow forces. This oscillation is called Flow-Induced Vibration (FIV). When a flexibly 

mounted circular cylinder is placed in fluid flow, vortices shed as the flow moves around the cylinder. The 

frequency of this vortex shedding can change by changing flow velocity. When the frequency of shedding 

locks in with the system’s natural frequency, large amplitudes of oscillations occur, which is known as 

resonance. This range of flow velocity where FIV occurs is known as the lock-in region. When a structure 

is under resonance, this forces the structure to oscillate back and forth repetitively. 

By having the mast tapered, this allows the vortex shedding to vary along the length of the mast. From this, 

the resulting forces along the tapered cylinder are non-uniform compared to the forces acting on a circular 

cylinder. Due to this variation along the length of the tapered cylinder, the amplitude is not only decreased 

by a bit, but the lock-in range is shifted to higher reduced velocities. Similarly, the forces acting on the 
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tapered cylinder is decreased in amplitude, with the lock-in range shifted to higher reduced velocities and 

a shift in phase differences between the flow force and the cylinder displacement. With this shift in the 

lock-in range, we are able to avoid high amplitude displacement during lower reduced velocities or normal 

wind conditions.  

Catenary mooring lines will be used to keep the platform in place. The catenary system allows for vertical 

and horizontal movement. By allowing the platform to slack it can move with the environmental conditions 

rather than rigidly staying in place. By allowing the platform to oscillate both vertically and horizontally, 

the mooring line system acts as dampeners rather than restricting movement altogether. This reduces both 

the force exerted on the platform and the tension in the lines. Catenary mooring lines maintain structural 

integrity whilst lowering the risk of mooring line failure. 

9.5 Experimental Results 

1DOF 

The 35:1 scaled model of the semi-submersible platform prototype was flexibly mounted and placed in the 

test-section of the water tunnel, using a one-degree-of-freedom air bearing set up that enabled the motion 

of the platform in the direction perpendicular to the flow. This test was conducted due to the fact that most 

stability studies of offshore platforms are facilitated using a 1DOF setup. The platform was attached to a 

U-bracket extension of 19 cm to hold the platform two-thirds submerged in the test section. Three different 

angles of attack, 0, 90 and 180, with respect to the incoming flow to the platform were tested. Flow-Induced 

Motion response of the system was studied over a wide range of flow velocities and platform’s angles of  

attack. The flow-induced motion amplitudes and frequencies were collected using a Panasonic HL-G1 

series compact laser displacement sensor at each of the flow velocities. A decay test in water yielded a 

natural frequency of 𝑓𝑛𝑓 =  0.5833 𝐻𝑧. Experimental runs were recorded over a 90s duration at each flow 

velocity and angle of attack. Figure 5 shows the dimensionless amplitude, 𝐴∗ =
𝐴

𝐷
 versus the reduced 

velocity, 𝑈∗ =
𝑈

𝑓𝑛𝑓𝐷
, where A is amplitude of oscillation, U is the dimensional flow velocity in m/s and D 

is the diameter of a column in m. Figure_5 shows the dimensionless amplitude of oscillations in the 

crossflow direction versus the reduced velocity for all three angles of attack. It is observed that the platform 

experienced maximum amplitude of oscillation with 0-degree angle of attack i.e., one column upstream, 

and two columns downstream. The maximum value of the dimensionless amplitude is 𝐴∗ = 0.22, which 

implies that the platform is oscillating about a quarter of the column. The maximum oscillations occur at 

the incident of 0 degree because the vortex shedding is fully developed around all three columns due to the 

one upstream column having weak wake disturbance on the two downstream columns. The lock-in range 

for 0 degree was observed in the range, 𝑈∗ = 7 − 11.67, which was the longest lock-in range of all three 

angles. At 90- and 

180-degree incidents, 

similarly to each 

other, the largest 

amplitude of 𝐴∗ =
0.14~0.16 was 

observed. 

Although the 

amplitude was similar, 

the range where 

oscillations occurred 

differed between the 

two angles of attack. 

The lock-in range for 

90 degree was 
Figure 5 - Flow-Induced Oscillations (1DOF) 
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observed in the range, 𝑈∗ = 7.44 − 12.3, this is the smallest range, but the oscillations persisted at higher 

reduced velocities. The lock-in range for 180 degree was observed in the range, 𝑈∗ = 6.33 − 11.2, unlike 

90-degree incidences, the oscillation dies down at higher reduced velocities. One notable difference that 

the incidence of 180 has compared to 0- and 90- degree is that at lower reduced velocities, oscillation has 

occurred. Overall, this experimental test has shown nominal amplitudes of 25% of the external diameter 

observed in the crossflow direction. It was also concluded that motions are due to the presence of vortex 

shedding. 

Stability with full prototype wind/current 

The fabricated 35:1 scaled model of the semi-submersible platform prototype was attached to the mooring 

line configuration and placed in the test-section of the water tunnel. With the platform floating at two-thirds 

in the test section, the set up was aligned in the test section to have a 0-degree angle of attack with respect 

to the incoming flow to the platform. Flow-

Induced Motion response of the system 

was studied over a wide range of flow 

velocities and platform’s angles of attack. 

The flow-induced motion amplitudes were 

collected using a high-speed camera and 

DVR core express 2 at each of the flow 

velocities. The data was then tracked using 

a tracker software where the data was then 

imported to MATLAB to post process. 

Experimental runs were recorded over a 

10s duration. Figure 6 shows the dimensionless amplitude, 𝐴∗ = 𝐴/𝐷 versus the reduced velocity, 𝑈∗ =

𝑈/𝑓𝑛𝑓𝐷, where A is amplitude of oscillation, U is the dimensional flow velocity in m/s and D is the diameter 

of a column in m. The directions of oscillations can be either inline, which is in the direction of flow, or 

crossflow, which is the direction perpendicular to flow. Figure 7 (ii) shows the dimensionless amplitude of 

oscillations in the inline direction versus the reduced velocity. It is observed that the platform experienced 

largest amplitude of oscillation in current alone. When wind was introduced with current, it is observed that 

periodic oscillations were present at lower reduced velocities. Figure 7 (i) shows the dimensionless 

amplitude of oscillations in the crossflow direction versus the reduced velocity. It is observed that the 

platform experienced largest amplitude of oscillation in the higher wind speed tested of 4.20 - 5.25 m/s, 

which translates to 24.85 - 31.06 m/s in full scaled operational environment. The amplitude of oscillations 

in current and wind was still smaller than the 1DOF response of the platform, but all remained roughly 

around A* = 0.2, indicating motion of 20% of the outer column’s diameter. In most stability tests of offshore 

platforms, 1DOF setups are used and the results show the platform does not oscillate at lower reduced 

velocities. When configuring the setup with mooring lines, this allows the platform to freely oscillate in 2 

directions indicating 2DOF setup. From observing both plots of inline and crossflow it is clear that periodic 

oscillations do exist at lower reduced velocities. Although we are seeing oscillations at these lower reduced 

velocities, these results from the mooring line configuration have given insight on what would actually 

occur in a real situation offshore. This data is extremely useful and can be used when designing the offshore 

platform. With periodic oscillation, fatigue is an unavoidable and extremely important factor that must be 

considered when selecting a material of each component in the system. It was also noted that the tested 

wind and current speeds showed the extreme cases of oscillation. From the stability analysis, the platform 

is deemed stable in the tested conditions.   

Figure 6 – Experimental setup in water/wind tunnel test section 
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Figure 7 - Flow-Induced Oscillations (i) Crossflow – left & (ii) Inline – right 

 

 

 

 

  

 

 

 

 

 

 

 

 

Volumetric Flow Visualizations  

As mentioned previously, when the floating structure in placed in fluid flow, vortex structures shed as the 

flow goes around each component of the floating structure. These shedding vortices forces the structure to 

oscillate back and forth repetitively due the flow forces. In order to show that vortices do shed as the flow 

goes around the platform, Particle Tracking Velocimetry was conducted to show time resolved 3D particle 

tracking of the flow around our prototype. In Figure 8, you can see the field of view the cameras had of the 

platform and alongside of it is the PTV measurements showing the shed vortices. The oscillation of the 

platform is due to the flow forces that are created by this vortex shedding. 

 

 

 

 

 

 

 

 

 

 

 

 

9.6 Lessons Learned 

Throughout this project, the team had learned a handful of lessons, the most important being that team work 

really can make a dream work. From experiencing the time crunch and pressure we were under; time 

management became the key to finishing everything on time and to the best of our ability. Due to the 

required deep research, the team built upon their researching skills by reading hundreds of publications, 

articles and speaking with multiple industry contacts. If the team were to go through a second round of 

experimental testing, there would be a variety of new tests that would be conducted. The new tests that 

would be run would be the platform in wind and current at all angles of attack, multiple porous disks to 

mimic a various range of applicable moments, the effect of waves alone, and the effect of all three 

conditions simultaneously. Along with these new tests, different designs of the platform would be 

conducted in all the same exact tests in order to evaluate which design is most stable. 

 

Figure 8 - Flow Visualizations using PTV  
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10. Appendix 

 

 

 

 


