
BACKGROUND
    Our overall goal for this project was to research how artificial waves 
are made and to try to create better ones. We were also looking at how 
to incorporate science into our project, so we figured out that we could 

measure the height of the wave and 
the thickness of the barrel. We 
found a company called 
SurfStream, who makes waves that 
do not require a beach nearby. To 
our luck, their headquarters are in 
San Diego, so we immediately got 
in touch and arranged to go down to 
meet them. We knew that we would 
not have enough money or time to 
make a wave in which a person 

could stand, so we were going to 
make a smaller model. We searched SurfStream’s videos and YouTube 
channel, and we saw a model which we would use as inspiration.  We 
had no idea what they were going to think about our goal of making our 
own model.  When we arrived the place looked like any other office 
building until we got inside. We walked inside, and there were three 
wave models right in the front of the office. We met two guys, John and 
Clement, who worked there. They were very friendly and took time out 
of their day to answer all of our 
questions and help us. We learned 
a lot, including that we had a lot 
of work to do, and instead of 
wood, we had to use PVC sheets. 
After we toured the office, we 
went to their storage unit, where 
they kept extra supplies. In the 
next week, the founder Bruce 
McFarland said that we could 
come down and take some parts. 
One of our moms drove down, and 
she talked them into giving us the PVC base, which helped us a lot with 



the cost and money.  We still had to modify and change some parts for 
it to work. Since part of the wave machine was already built, our 
project had to move from an engineering project to a science project.  

DESIGN
When we first saw the YouTube video of the wave machine we 

thought that we would make the tank out of wood and cover it with 
pond-lining. We thought it would be a good idea until the guys at 
SurfStream told us that it would not work and that we would have to use 
PVC. Our design for the wave tank was a large tank made out PVC 
sheets that were attached with IPS Weld-On glue.  Then there was a 
thick box attached onto the back of the tank, where the water could fill 
up with four PVC pipes that are attached to the pump.  That allows the 
flow up out of the sump into the small box that is attached to the back 
of the actual tank.  When the water quickly filled up the small box it 

reached a certain height, 
where it then pushed out the 
water through three small 
adjustable PVC sheets. This 
allows the water to flow 
through at a constant steady 
stream evenly throughout the 
tank.  We then made our 
shapes, which will provide the 
wave out of our art teacher’s 
clay.  The clay process of 

making the shapes took a lot of time.  It started with us all going into the 
art room on multiple occasions to make all of our shapes.  Then once all 
the pieces of clay had been shaped, they had to dry for four or five days 
and then get fired in the kiln.  We had made eight shapes of clay that 
eventually got narrowed down into five, since two of them completely 
exploded and one partially exploded. So although we ran into some 
problems with the shapes, we ended up with a fair amount that were 
working well.



CHALLENGES
    Our wave machine posed many challenges although, although we 
had the advantage of American Wave Machines help. One challenge we 
had to overcome was getting the water from the sump underneath up to 
the top of the tank, where the wave takes place. It wasn’t too hard for us 
after we went to an automotive store to get piping and clamps to attach 
the pump to the tank until our pump died on us. We then went down to a 
store and got the pump we were looking for and started to find out a way 
to get our new pump attached. It was tough because we had to attach a 
piece of the pump to the main body of the pump by connecting it to 
pieces of hard plastic. We 
tried this with hot glue, 
Gorilla Glue, and an IPS 
Weld On, and all of them 
failed at first. We learned 
from our mistakes, and 
finally used hot glue as our 
final test. We put on more 
glue than the first time, and 
looking back on our 
mistakes, we actually let 
our glue dry for an amount 
of time so that the hot glue 
would hold together and let our wave machine run. This theory of more 
glue and letting it dry worked out well and got our project running 
smoothly. Another challenge we had to deal with was making our wave 
obstructions. This took multiple trips up to the art room to make 8 
different obstructions by hand with clay. We then had to get each 
obstruction in an angle to make the wave and clear enough to measure 
the width and height of each barrel. During the process of this project, 
we are always on alert because at any moment we could have a failure 
that needed fixing to make it more reliable in the future. 

RESULTS



    In the process of making our wave machine, we figured it would 
take way too much time and money to make the box ourselves, so 
we borrowed the physical tank from American Wave Machines. 
Because we didn’t make the tank, we had to incorporate a scientific 

question into our 
project. The 
experiment that we put 
into our project was to 
measure the height and 
width of the barrel that 
each obstruction made 
against the water. After 
making a hypothesis 
about what each barrel 
would look like, we 
measured the size of 

each barrel along with the height of each wave.  We put each object 
into the flowing water and moved it around and adjusted it until we 
found the exact location on the tank that made the biggest wave. 
We then measured the height of the wave and the width of the barrel 
with a wire that we put into the wave for about a minute, and found 

the point in time when it was to its maximum size, and we used that as 
our results.  Our end results were mostly pretty similar to our 

hypothesis of the questions asked but some of our results were surprising 
whether it made a bigger or smaller wave than we presumed.  In our 
hypothesis we thought that obstruction one would have the biggest 
barrel width and the tallest wave.  After we tested and ran all of our 
objects we figured out that obstruction five had the tallest wave and the 
widest barrel.  We conclude that the single curve in the middle of the 
object caused the biggest, widest wave in all of them.

WHAT WE TRIED TO ACCOMPLISH
    In this project we tried to see what type of obstacle would make a 
perfect wave so we could give our information to wave companies to 
test out in full scale. We are very proud of what we accomplished 



because we started from scratch to a full working wave machine. We 
will hopefully be able to show this to SurfStream.  

WHAT IS PERFECT?
    To us, there certainly is such thing as a perfect wave. In order to make 
a conclusion to our perfect wave we 
had to take all the results and decide 
which one was the perfect wave.  
For us the definition of perfect is to 
have the ideal or desired shape and 
ride on the wave.  The perfect wave 
was achieved with obstruction five.  
We concluded that it was the best 
looking and most rideable wave of all of the obstructions.

ERROR
    In our experiment of measuring waves, there was very noticeable 
error. The only one main source of error was measuring the height and 
width of the wave incorrectly. Because the obstruction doesn’t have a 
designated place holder, we are able to move it around to find the best 
looking wave before measuring it. This is good and bad. It is good for 
showing viewers the wave that we can make. It is also bad because 

every time we go to make the 
wave, it is unlikely that the 
obstruction will be in the same 
exact spot as the previous time. 
Because it isn’t in the same 
spot, it won’t be making the 
same wave, leading to a 
different measurement of the 
wave. Although it isn’t that big 
of a difference it makes, it is 
still good to know that we 



don’t make the same wave every time and this is why we took 3 trials 
for a more accurate answer to conclude which makes our perfect wave. 


