
Which Water filter Is 
The Most Convenient, 
Effective and 
affordable?



Define the Problem
● The problem we are trying to solve with this design is, 

having dirty water isn’t suitable to drink, so we want to 
make something to clean our water.

● To develop this design, we will make a natural water filter 
that is portable, affordable, convenient, and can also 
produce clean water.

● We want this design to be a success because there is so 
much water around the world, but only 1% is fresh, or not 
frozen in ice caps or glaciers.

         Purpose
● The purpose of our design is to help everyone access more 

fresh water. We want to be able to take salt water and 
make it fresh so we can then have more freshwater than 
we had before.



Research
Resource 1 (Different filters):
We researched different water purifiers and which countries 
are in need of clean water. One specific article said some 
people have to use the purifier manually, like a 
mary-go-round. They will spin it around and it will clean the 
dirty water they had.

https://www.readworks.org/student-library#!q:water%20filter/librar
yView:search-results/

Resource 2 (Toxins and chemicals):
Water is also a crucial part of people's everyday life. They 
need water to bathe, eat, and drink. A water filter is used to 
remove sediment, unwanted chemicals, bad taste, and 
Toxins.
Most water filters get rid of 95-99% of contaminants.

https://bradburybrothers.com/category/blog/water-filtration/



Requirements
● We will need to come up with a water 

filter that fully cleans water.
● It needs to be easy to move place to 

place.
● It needs to be convenient and affordable.
● It has to be good quality. 



Constraints/Limitations
Our resources are limited;
● We are not able to test if the water is pure, because harmful bacteria 

might still be lurking in the water and we would have to boil it.
● Another limitation is money. We do not have enough money to build 

a high tech water filter.
● We also do not have previous engineering experience so we do not 

know how to build a high tech water filter.

 We feel our biggest limitation is the fact that the water will not be 
completely clean.The water could still have harmful bacteria and 
harmful bacteria could make people seriously sick. But we also feel 
that the filter we make will be a start to make the world have clean 
water. This is why we feel like this will be our biggest limitations.



Prototype Designs
● We have three different designs. We are 

using the same containers, but we will be 
putting different materials in different 
orders. 

● For example, Experiment 1. Will have the 
order of rocks, sand, pebbles, gravel, 
garden soil, and cotton balls. 

● Cotton balls will always be placed at the 
bottom, so sand, soil, or pebbles won’t 
fall into the filtered water while water is 
running though.



Materials

Experiment one 
(Blue):
● 1 blue juice 

dispenser
● 1 and 3/4 cup of 

rocks
● 1 cup garden soil
● 1 cup sand
● 30 cotton balls

Experiment two
(Red):
● 1 red juice 

dispenser
● 1 cup garden soil
● 1 cup sand 
● 1 and 3/4 cups of 

rocks
● 30 cotton balls

Experiment three 
(Green):

● One green juice 
dispenser

● 1 and 3/4 cup of 
rocks

● 1 cup sand 
● 1 cup garden soil
● 30 cotton balls

● Each design we put the materials in a different order, so we 
could see if the order affected the outcome.

● We poured ¼ cup of dirty water through each filter.
● The materials are listed from top to bottom.



Procedures  
Step 1. Gather materials
Step 2. Wash your rocks, gravel, and sand (To wash 
your sand, add about a cup of sand into a bowl, add 1 
and ¼ cup of water, set it outside or in the sun to let the 
water dry. Once dry, you have clean sand!)
Step 3. Cut the bottom of the water bottle leaving 
enough space to add your materials
Step 4. Put your cotton balls layering about a inch up or 
until you feel like it is enough
Step 5. Add your materials in any order you picked.
Step 6. Grab ¼ a cup of dirt and water, combine both
Step 7. Pour water through the filter and let it settle.



Testing and Data
Prototype one came out clean but not completely, there was still 
sand in the water, so in the second experiment we moved the 
different materials around and it came out dirtier than the last. 
We kept trying different orders but they kept coming out dirty. 
Blue came out the cleanest, the dirtiest was green. So putting 
the finer materials at the bottom and the larger materials at the 
top seems to make it filter better. We feel that we should have 
added more cotton. One thing I noticed as it was being filtered 
was that the rocks would stop the leaves or sticks, the soil 
stopped the dirt, and the sand took out whatever was left!



Reflection and Redesign
● The green container (Design 3) had 

garden soil at the bottom, so most likely 
this was the reason it was so dirty.

● The red container (Design 2) came out 
cleaner then Design 3 but but dirtier than 
Design 1, we made a improvement from 
design 3.

● The blue container (Design 1) came out 
cleaner than the other designs when we 
ordered the finer materials at the bottom 
and the large materials at the top.



Results
Unfortunately none of the designs came out a success, we got 
extremely close to getting our first design to work but it still had 
dirt in it, The green design was a total flop, and the red design 
turned out to be pretty dirty yet not too dirty, the blue one turned 
out pretty well, but may not have been the best for drinking. But 
this water still could be used for our everyday lives, like 
replacing the fresh water you use to wash your car with this 
water.



Proposal
There is so much water in the world, 70 percent is salt water, 29 percent is frozen in 

glaciers and Ice caps, and only one percent is fresh, meaning there is only so much water that 
we can consume. So we wanted to create a water filter so that we can try to filter salt water 
and drink it!

We started to look around the internet at different videos, and articles, we found a lot of 
high tech filters, we have a limit of money so  that was one problem, but the main problem was 
we wouldn’t know if the water was completely clean. So we needed to come up with a way to 
know if the water was completely clean, we decided to add dirt to the water to see how much it 
filtered.

We started off with a idea what the filter was going to look like, then we gathered our 
materials. On all the designs we added thirty cotton balls to the bottom to make sure no sand 
or dirt get into the water, we then put the materials in one by one. We improved our design by 
putting finer materials (Like sand) at the bottom because the rocks seemed to catch the larger 
stuff like sticks and leaves, the garden soil seemed to catch some of the dirt and the sand 
caught the extra things that were in the water.

We came up with a filter that gets rid of most bacteria, except that there was still dirt in the 
water after filtering it, but it was much cleaner than before, We think that if we added some 
more materials it would have worked better, also maybe next time we could add more of each 
material to see if that helps.

Having this design gave us a great idea of the things we could do to solve our problem, 
like we said there's room for improvement and we could of added more of each material, or 
added more materials. The design may not have been the best for drinking but it could be 
used for other things like washing your car, or it could be used as a pre-filter. This design could 
still help us by using this water instead of fresh water so we can use it for our everyday lives.
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