Computational Hydroponics
❖ Experimental Methods

❖ Introduction
Hydroponics is a way to grow plants without the use of soil. It
uses oxygen, water, and rich nutrients. Hydroponic systems
accumulate less space and grow plants at a much faster
rate. They have also showcased benefits for plants and
taking on climate change, as urbanization and population
continue to expand it increases the demand for farming, and
therefore the use for soil increases.
As over-farming and the use of soil increases, it leads to
depletion of soil nutrients. the world's climate temperature
surges, it affects soil negatively, higher temperature
increases decomposition of the organic matter in the soil and
reduces original carbon content with the increase of carbon
being trapped in the soil. Although the hydroponic system
feeds nutrients straight to your plants without the need for
nutrient-rich soil.
With many benefits of the hydroponics system, there are
some cons, one of which is that hydroponics requires lots of
maintenance and precision. In hydroponics, you have to
constantly check the pH levels in the water due to plant roots
absorbing the nutrients within the system. The hypothesis is;
maintenance of a hydroponic system can decrease if there is
a dosing system that can detect pH levels in the nutrient
water and distribute alkaline or acidic solutions according to
the pH in order to maintain it at a healthy level. Data has to
be collected on the pH changing process and how it works to
make the most accurate system. If the pH has to be leveled
up the uses of chemicals such as potassium carbonate and
potassium silicate will be added, if the pH has to level down
acids such as phosphoric acid and citric acid will be
distributed in the water. Using 12v peristaltic pumps with a
motor driver is the best way to distribute liquids with the
correct amount of solution using the best time intervals.

❖ Engineering Goal

❖ Discussion

❖Preparation of hydroponics

❖ Wiring Probe & Pumps to Arduino

27.9 cm, Materials used to build the DWC (deep water
culture) hydroponic system are items such as air
pump,air tubing ,airstone, Rockwool, and net pods.
The DWC system was built from a container that holds
around 2 gallons of water, the length of the coniter is
35.6 cm, width and height 15.9 cm. We also drilled 4
holes in the top for the net pods and a smaller hold to
get the tubing in for the air pump.

Arduino - The arduino is the middle board and is being used as an
open sourced platform to connect the pH probe and the pumps. The
Arduino IDE is where the program is written and later compiled onto
the Arduino and is needed to calibrate the pH probe, get the pH
back, and tell the motors what to do.
Peristaltic pumps - The Kamoer
peristaltic pump is going to distribute pH
up and pH down solution. By suturing a
red and black wire to the peristaltic
pumps we were able to pin them to our
motor driver. L298N DC motor controller
allows speed and direction control of two
DC motors and is wired to the arduino
GND and 5V pins.
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Substances such as pH up and pH down are used.
growing rapid leaf lettuce, first we germinated the seed
in the rockwool until they are sprouted (which took
around 7-10 days), then added them into the net pod.
In order for the lettuce to grow healthy, the water of the
pH levels had to be between 5.5 - 6.

code to left reads the analog output pin
and displays the voltage on the screen
when you open the serial monitor. After
opening the serial monitor we twisted
the trimmer until the voltage read 2.50
because the pH of 7 is 2.5 volts and
the scale is from 0-14.

❖ Data Analysis
❖ Leveling pH: Flora Grow Series
In general the addition of nutrient solution in the
hydroponic system decreased the pH from 7.26 to about 6.2 6.5. This pH is too high for the lettuce to grow. The pH
balanced after about 2 minutes from directly adding the
solution.

The main goal of this project was to reduce the maintenance
of a DWC hydroponic system in order to make hydroponics
more efficient and reliable for future use.

❖ The Flora series
Flora series solutions are added to the water to give
nutrients to the plants. Consisting of Floragro, Floramicro,
and Florabloom the three solutions are mixed into the
water. depending on the vegetation state of the plant
different amounts are added.

❖Leveling pH: pH up & pH down
Therefore in order to get the pH to the perfect level, which
is 5.8, experimenting with the pH up and pH down solutions
was the next step. By dropping 2 ml of pH down we were
able to get down to 5.62.

Examining the data it was found that it takes about 2
ml to increase or decrease the pH of our water by 0.50,
and 1 ml for a 0.25 difference. It was interesting to see
how fast the pH had changed because it's commonly
known to take 5-10 minutes. This could have been due
to the airstone constantly pumping the water working as
a mixer for the distributed solution. With this data, the
motor controller can be programmed to a more specific
time interval and speed. This became one of the biggest
challenges due to time and was the only part of the code
that wasn't able to be finished due to a laptop
malfunction and having to redownload the Arduino IDE.
While building the hydroponic system we added 2.5Ml
per gallon of each of the flora series, which was
equivalent to 5 ML for each of flora series substances,
the pH is very important for this project, the pH not only
has a direct effect on the plant's life but also has an
effect on the nutrient solution, for best result its
recommend to have the pH levels at 5.5 - 6 for the
nutrient solution.
One of the challenges we overcame was the
downsizing of our hydroponic system, at the beginning
stages of the project we used a container that held
around 14 gallons of water, we decided to downsize due
to the container being very large, heavy, and taking up
space, and if we used a container that used 14 gallons
that would use up more of the materials, using a smaller
container had shown to be more convenient and
relevant for this project.

❖ Conclusion & Future Work
In conclusion, while the coding for the pumps had not
finished, data has proven that pH up and Ph down can
level the pH in a DWC system drastically within 120 sec
time intervals. Knowing this information we are able to
understand the pH can help the problem that occurs in
the Hydroponic system which is the constant shifting of
pH levels. This data helps prove that a system that is
coded to drop pH up and pH down in the water
depending on the pH levels can help reduce the
maintenance of the DWC hydroponic system. For future
work, we would like to finish up our project and add an
OLED display that displays our pH while our system is
running. We would also like to research more on the
electric conductivity in hydroponic systems and how it
interacts with nutrient solutions and plants.
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