TECHRISE™

STUDENT CHALLENGE

Explore Components Design Worksheet: High-Altitude Balloons
Pick one NASA TechRise experiment idea and plan your design.

Explore Components Design Activity Procedure

1.

2.

Now that you’ve brainstormed experiment ideas and understand the electrical components needed to build an experiment,
choose one idea for your group, and plan the experiment’s design.

Review the hardware component menu (below) and use the following questions as a guide to plan your experiment.

Choose one person in your group to record the answers to the following questions.

1.

2.

What is your experiment idea?

What is your hypothesis (educated guess about what you think will happen when your experiment is conducted) ?

What data do you want to collect from your experiment to test your hypothesis?

What main components/hardware will you need to build your experiment? Use the hardware component menu below to help
plan out the design for your experiment. Keep in mind you are welcome to use other components that you know of in the design
and are not limited to only ones that you see in the list. Note: It is OK if you don’t know how to use these components. You can
think about the kinds of things these components do and how they could help you investigate your hypothesis.

Does your proposed experiment meet design guidelines? Remember that all experiments must fit in the 4” x 4” x 8” payload flight
box and weigh less than 2.2 Ibs. Experiment power is limited to the 9V and 1.5A supplied by the balloon. Experiments cannot
contain hazardous materials. Refer to the design guidelines for more details.

Follow the Design Guidelines and Sketch a drawing or diagram of your experiment plan



https://festorage.blob.core.windows.net/nasatechrise2024/files/nasatechrise2024-design-guidelines-balloon.pdf

HARDWARE/COMPONENT MENU
This menu is meant to serve as a guide for what hardware types can be used for a TechRise Experiment. Teams are welcome to use other
components not listed on this menu. If you have any questions about the hardware components listed, please do not hesitate to reach out to Future
Engineers at support@futureengineers.org.

Component Description Reference Image Possible Sources

Microcontroller Microcontrollers are programmable chips that Metro M4 Source 1

can be used as the “brains” of an experiment to
automate simple tasks by receiving data (input)
and sending data (output). You can think of a
microcontroller almost like a mini computer.
They perform repetitive functions and can be
programmed to interact with the components
below to build out your experiment. (A simple
example could be a microcontroller
programmed to receive data from a temperature
sensor and to tell a fan motor to turn on if the
temperature goes above a certain value.)

Metro M4 Source 2
Metro M4 Source 3

Arduino Uno Source 1

Arduino Uno Source 2

Arduino Uno Source 3

Arduino Uno



mailto:support@futureengineers.org
https://www.adafruit.com/product/3382
https://www.mouser.com/ProductDetail/Adafruit/3382?qs=wUXugUrL1qzsjkGo3aGtoQ%3D%3D&mgh=1&gclid=CjwKCAjwjdOIBhA_EiwAHz8xm_OM_r4HVgDUpuZGeK72rvuhGPy6k8dliwYm5yxMwXz4u20z6TR0VxoCTU4QAvD_BwE
https://www.digikey.com/en/products/detail/adafruit-industries-llc/3382/9342520?utm_adgroup=Evaluation%20Boards%20-%20Embedded%20-%20MCU%2C%20DSP&utm_source=google&utm_medium=cpc&utm_campaign=Shopping_Product_Development%20Boards%2C%20Kits%2C%20Programmers_NEW&utm_term=&utm_content=Evaluation%20Boards%20-%20Embedded%20-%20MCU%2C%20DSP&gclid=CjwKCAjwjdOIBhA_EiwAHz8xmw4IIWlVm9wWXRKigtz2CS0sK02HmMqYzXy_1JyYCqBIVLLBNkUnGxoCRvsQAvD_BwE
https://store-usa.arduino.cc/products/arduino-uno-rev3?selectedStore=us
https://www.mouser.com/ProductDetail/Arduino/A000066?qs=BC3YYPaifMrIue9b%252BHtKQg%3D%3D&mgh=1&gclid=CjwKCAjwjdOIBhA_EiwAHz8xm9l7wsdjCYl9m6_fKpy8k4VodKE_g2FaK9-SW0zHgPNHttIO3WKBFhoCLa4QAvD_BwE
https://www.sparkfun.com/products/11021

Data Capture

Experiments that are designed to collect data
will require an additional device to store, or
log, information as text so it can be retrieved
and analyzed following a successful flight. SD
and MicroSD card readers are well suited for
this task. These external storage devices
connect to a microcontroller allowing the
controller to write data as text to files stored on
the removable SD cards. Some development
microcontrollers have built-in card readers but
most will need a second board, or “shield”
dedicated to data storage.

Adafruit MicroSD Card
Breakout Board

Adafruit SPI Flash SD Card -
XTSD 512 MB

MicroSD Board Source 1

MicroSD Board Source 2

MicroSD Board Source 3

Open Log Source 1

Open Log Source 2

Open Log Source 3

SPI Flash SD Card Source 1
SPI Flash SD Card Source 2
SPI Flash SD Card Source 3



https://www.adafruit.com/product/254
https://www.digikey.com/en/products/detail/adafruit-industries-llc/254/5761230?utm_adgroup=Adapter%2C%20Breakout%20Boards&utm_source=google&utm_medium=cpc&utm_campaign=Shopping_Product_Prototyping%2C%20Fabrication%20Products&utm_term=&utm_content=Adapter%2C%20Breakout%20Boards&gclid=EAIaIQobChMIsbmY4u-C-QIVFo7ICh1lbgDvEAQYAiABEgJOevD_BwE
https://www.walmart.com/ip/Adafruit-MicroSD-Card-Breakout-Board/893110606?wmlspartner=wlpa&selectedSellerId=101025561
https://www.sparkfun.com/products/13712
https://www.mouser.com/ProductDetail/SparkFun/DEV-15170?qs=vLWxofP3U2xKHbPt2wEwWA%3D%3D&mgh=1&gclid=CjwKCAjwjdOIBhA_EiwAHz8xmxWrSAnsfX8DTDXQpeZEy-wDUrXeyTvtffJbDLBP9Rj7BbryG_Y60BoCkyQQAvD_BwE
https://www.amazon.com/SparkFun-OpenLog/dp/B079LPZ4YD/ref=asc_df_B079LPZ4YD/?tag=hyprod-20&linkCode=df0&hvadid=366288502003&hvpos=&hvnetw=g&hvrand=4203279365367954398&hvpone=&hvptwo=&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=9033572&hvtargid=pla-786100633898&psc=1&tag=&ref=&adgrpid=74513439485&hvpone=&hvptwo=&hvadid=366288502003&hvpos=&hvnetw=g&hvrand=4203279365367954398&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=9033572&hvtargid=pla-786100633898
https://www.adafruit.com/product/4899
https://www.digikey.com/short/z3nqw29f
https://a.co/d/dyGSqHP

Motion Components

DC Motors

Component that converts electricity into
rotational mechanical energy. Motors can be
selected to automate tasks using a certain speed
or torque. Some motors need to be geared to
provide higher torque at lower speeds. It is
recommended that any DC motors be wired
into a motor driver (see Electronic Hardware) DC Motor
rather than directly into the microcontroller to
protect your microcontroller from current
overdraw or backflow.

High Torque Motor with
Gearbox

DC Motor Source 1
DC Motor Source 2

Gearbox Motor Source 1

Gearbox Motor Source 2

Gearbox Motor Source 3

DC Motor in Servo Body Source 1

DC Motor in Servo Body Source 2

High Torgue Motor Source 1

High Torque Motor Source 2

High Torque Motor Source 3



https://www.adafruit.com/product/711
https://www.digikey.com/en/products/detail/adafruit-industries-llc/711/5353610?utm_adgroup=Motors%20-%20AC%2C%20DC&utm_source=google&utm_medium=cpc&utm_campaign=Shopping_Product_Motors%2C%20Solenoids%2C%20Driver%20Boards%2FModules_NEW&utm_term=&utm_content=Motors%20-%20AC%2C%20DC&gclid=CjwKCAjwjdOIBhA_EiwAHz8xm78MivwnpQjya9ZGJicbdAEJui4Z7GVVupdZ3Tnaj_F-3jpmowtzbBoC7VwQAvD_BwE
https://www.adafruit.com/product/3777
https://www.electromaker.io/shop/product/dc-gearbox-motor-tt-motor-200rpm-3-to-6vdc?gclid=CjwKCAjwjdOIBhA_EiwAHz8xm8cyls8GpArSSDuvfjKEmOWwvSjFngT_ZNUmdfFNPdDyDEPefoQE6RoC2tMQAvD_BwE
https://www.mouser.com/ProductDetail/Adafruit/3777?qs=wUXugUrL1qweKcY9Lv7Qqg%3D%3D&mgh=1
https://www.adafruit.com/product/2941
https://www.arrow.com/en/products/2941/adafruit-industries
https://www.pololu.com/product/3076
https://www.digikey.com/en/products/detail/pololu-corporation/997/10449925
https://a.co/d/2Y0dwwP

Servomotor (Servo)

A motor that can provide position control. The
motor shaft can be moved to a specific angle or
position swiftly and precisely. For example,
you can program a servo to move from 0
degrees to 90 degrees at a specific moment
during your experiment. Most servomotors
cannot apply much force and are limited to a
180° range of motion, but they can be utilized
as fast release mechanisms or lightweight
actuators. Servomotors do not require a motor
driver.

Continuous Rotation Micro
Servo

Micro Servo High Powered Source 1

Micro Servo High Powered Source 2

Continuous Rotation Servo Source 1

Continuous Rotation Servo Source 2

Continuous Rotation Servo Source 3

Stepper Motors

Similar to a servo, a stepper is a type of motor
that allows for precise control of rotation.
Steppers are typically heavier than servos and
require a motor driver to control, however all
steppers are capable of continuous rotation and
usually have higher torque than servos.
Steppers are commonly used in combination
with screw gears to create linear motion.

Mini Stepper Motor - NEMA-8
Size

Mini Stepper Motor Source 1

Mini Stepper Motor Source 2

Mini Stepper Motor Source 3

Solenoid

An electromagnetic device that can “push out”
or “pull in.” Solenoids are an on-or-off
mechanism that can operate very quickly to
actuate linear movement. For example,
solenoids are used in pinball machines to shoot
away a ball quickly when it touches the
bumper.

Solenoid

Solenoid Source 1

Solenoid Source 2

Solenoid Source 3



https://www.adafruit.com/product/2307
http://www.valuehobby.com/towerpro-mg90d.html
https://www.adafruit.com/product/2442
https://www.digikey.com/en/products/detail/pololu-corporation/2820/10450037?utm_adgroup=Motors%2C%20Solenoids%2C%20Driver%20Boards%2FModules&utm_source=google&utm_medium=cpc&utm_campaign=Shopping_DK%2BSupplier_Pololu%20Corporation&utm_term=&utm_content=Motors%2C%20Solenoids%2C%20Driver%20Boards%2FModules&gclid=CjwKCAjwjdOIBhA_EiwAHz8xm7_QuwV6l4NYYNWGh_upyBpQDm6Lk_RhRQkOsQy_QO0HipGrm2QHaRoCwCIQAvD_BwE
https://www.pololu.com/product/2820
https://a.co/d/cCM6MhY
https://www.adafruit.com/product/4411
https://a.co/d/3D4C8fJ
https://www.pololu.com/product/1204
https://www.adafruit.com/product/2776
https://www.digikey.com/en/products/detail/sparkfun-electronics/ROB-11015/6163694?utm_adgroup=CS%20Instruments&utm_source=google&utm_medium=cpc&utm_campaign=Shopping_DK%2BSupplier_Other&utm_term=&utm_content=CS%20Instruments&gclid=CjwKCAjwjdOIBhA_EiwAHz8xm40xXpU9ecCHFvMx43kDAnFBaNYdNfqw4HY8oAsR1BLW6VkdpRumIBoC-PcQAvD_BwE
https://www.amazon.com/Adafruit-Mini-Push-Pull-Solenoid-ADA2776/dp/B0722JK1L1

Pump A pump is a device that moves liquids or gases

. - . = ‘.u ] )
by mechanl_cal action — for examp!e water po : Peristaltic Pump Source 1
pumps or air pumps. The submersible pump ; \\\
only has a port for tubing on the outlet, while \\1‘ “s Peristaltic Pump Source 2
_ o
the peristaltic pump has tubing for the inlet and “" ' (z”‘w Alternate Peristaltic Pump Source 1

outlet. A peristaltic pump is recommended for
any applications where the outlet is under

pressure. Peristaltic Pump



https://a.co/d/aAdVBbw
https://www.adafruit.com/product/3910
https://a.co/d/0V2AChB

Solenoid Valve

A solenoid valve uses a solenoid to open or
close a valve. “Normally open” valves are open
when not powered, and close when power is
supplied. “Normally closed” valves operate in
reverse, opening when power is supplied and
closing when it is removed. These valves are
not suited to corrosive liquids.

Solenoid Valve

Solenoid Valve Source 1

Solenoid Valve Source 2

Imaging

Lights

Lights are recommended if you plan to take
photos or videos of your experiment. Ambient
lighting during the flight may fluctuate and
image quality strongly relies on adequate
lighting. Lighting an LED is a common first
lesson in electronics. A 150 Ohm resistor is
recommended on the positive (longer) lead of
the LED, however you may calculate the
minimum necessary resistance if you would
like the LED to be brighter. Neopixels do not
require a resistor, and instead can be wired
directly into the microcontroller.

LEDs

White LEDs Source 1
White LEDs Source 2
White LEDs Source 3

Neopixel Ring Source 1

Neopixel Ring Source 2



https://a.co/d/iiKvaj3
https://www.walmart.com/ip/Miniature-Solenoid-Valve-2-Way-Normally-Opened-DC-5V-0-22A-Water-Air-Solenoid-Valve/608543581
http://www.adafruit.com/product/778
https://www.walmart.com/ip/3mm-and-5mm-Assorted-Clear-LED-Light-Emitting-Diodes-5-Colors-Pack-of-300/181936494
https://www.amazon.com/dp/B077XFLX13?ref_=cm_sw_r_cp_ud_dp_CSYW51Q0HD34PFDAS0MC
http://www.adafruit.com/product/2852
https://www.digikey.com/en/products/detail/adafruit-industries-llc/1643/5154677

Neopixel Ring

Neopixel Ring Source 3

Camera

A camera that takes photos or videos. Camera
boards without an integrated microSD card slot
(such as the Arducam) will require an external
one and will occupy your microcontroller’s
processor while taking a video, rendering it
incapable of any other actions. You can select
an additional, smaller microcontroller dedicated
to camera processing if necessary.

Dash Cam

Arducam Mini Camera

Dash Cam Source 1

Arducam Mini Camera Source 1

Arducam Mini Camera Source 2

Arducam Mini Camera Source 3



http://www.pololu.com/product/2538
https://a.co/d/aiulyqE
https://www.arducam.com/product/arducam-2mp-spi-camera-b0067-arduino/
https://www.uctronics.com/arducam-mini-module-camera-shield-w-2-mp-ov2640-for-arduino-uno-mega2560-board.html
https://www.amazon.com/Arducam-Module-Megapixels-Arduino-Mega2560/dp/B012UXNDOY/ref=asc_df_B012UXNDOY/?tag=hyprod-20&linkCode=df0&hvadid=309807187084&hvpos=&hvnetw=g&hvrand=2230107589971936434&hvpone=&hvptwo=&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=9033572&hvtargid=pla-570327153549&psc=1

IR/Thermal Camera

An infrared camera that detects thermal (heat)
energy. It senses an object's heat signature and
creates an image of varying colors depending
on how cold or hot an object is.

O MLX90640
Thermal Camera
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Adafruit IR Thermal Camera
Breakout

Adafruit IR Camera 55 Deqg Source 1
Adafruit IR Camera 55 Deqg Source 2
Adafruit IR Camera 55 Deqg Source 3

Light

Sensors

Visible Light Sensor

A sensor that detects light in the visible
spectrum. Some are equipped with additional
capabilities such as RGB value measurement or
proximity readings.

Q TSL2591 e@
_ Light Sensor
i 13 :

; Y} 7s-.- |
——_ [ g
N\ _ 3Ve - SCL _INT
O'uv‘ v‘/‘\)"\i@
VIN GND SDA 4

" Spect.
—-Sensor

Light Spectrum Analyzer

TSL 2591 Source 1
TSL 2591 Source 2
TSL 2591 Source 3

AS 7341 Source 1



https://www.adafruit.com/product/4407
https://www.digikey.com/en/products/detail/adafruit-industries-llc/4407/11497500?utm_adgroup=&utm_source=google&utm_medium=cpc&utm_campaign=PMax%20Shopping_Product_Low%20ROAS%20Categories&utm_term=&utm_content=&gclid=CjwKCAjwxOymBhAFEiwAnodBLG3djhwQ3pK9KbzDSRVUz7YZ5-RNXGYmvIPwX8NPZ8vVRZXpUGdrlxoCMKwQAvD_BwE
https://www.sparkfun.com/products/14844
https://kjdelectronics.com/products/adafruit-tsl2591-high-dynamic-range-digital-light-sensor?variant=31088798072950
https://chicagodist.com/products/adafruit-tsl2591-high-dynamic-range-digital-light-sensor?variant=15001227460&gclid=CjwKCAjwsNiIBhBdEiwAJK4khu9kWU7ld5RpmBjddL60on2Z5nRFFLJeiw_IJ6zdzfKhhnpiLPaexBoCGKAQAvD_BwE
https://www.electromaker.io/shop/product/tsl2591-high-dynamic-digital-light-sensor?gclid=CjwKCAjwsNiIBhBdEiwAJK4khsgboxRbhw_BQVVJdRaEnYzwVcOTlPgDApBe-YPp2tgBRfLf-EvdfBoCGGgQAvD_BwE
https://www.mouser.com/ProductDetail/Adafruit/4698?qs=DPoM0jnrROVDX4DJc6qcFQ%3D%3D

APDS-9860

Prox/Gesture o

m/Color
o

e
CL INT

Proximity, Light, RGB and
Gesture Sensor

APDS 9960 Source 1
APDS 9960 Source 2
APDS 9960 Source 3

UV Sensor

Sensor that measures ultraviolet rays.

ﬁ LTR390 @
| 2 ALSoUVScnsor

UV Light Sensor

UV Light Sensor Source 1

Motion and

Force Sensors

IMU, Orientation
Sensor and Gyro

The inertial measurement unit can sense speed,
direction, acceleration, force, angular velocity
and more. The Orientation Sensor and Gyro
Sensor measures the rotation of an object in
three axes (x,y,2).

o0

PS@ PS1|INT ADR

9-Axis Abs.
Orientation

VIN 3Vo GND  SDA

Gyro & Acceleration Sensor

IMU Source 1
IMU Source 2
IMU Source 3

Gyro Source 1
Gyro Source 2



https://www.mouser.com/ProductDetail/Adafruit/3595?qs=%2Fha2pyFaduhNmwFKKfs2Jw%2FxS4wiwVEb4k2%252BuAu2ttgIrP18PxmnCRnnH0D7X%2FTMcoO1QPt6SU36qPkDFDSJngSzWkvcB0RM2QBymzDfUze6jvThSF6AEuX6RDbXs3U69qORP%2Fvnkug%3D
https://www.electromaker.io/shop/product/adafruit-apds9960-sensor
https://chicagodist.com/products/adafruit-apds9960-proximity-light-rgb-and-gesture-sensor?variant=46600797064&gclid=CjwKCAjwsNiIBhBdEiwAJK4khi0RRn4x2u-k91M2O9iWlqrBzLm8e3aagMIcW9ZSyLg1Hy_fdepodBoCjLkQAvD_BwE
https://www.adafruit.com/product/4831
https://www.adafruit.com/product/2472f?hidden=yes&main_page=product_info&products_id=2472&gclid=CjwKCAjw3riIBhAwEiwAzD3TiWyZjnDvnPpEKufs7h8h5RkvxcuiWgF4dtqQLwLOwewNaQ0Osj0jrhoC_9oQAvD_BwE
https://www.digikey.com/en/products/detail/adafruit-industries-llc/2472/5699182
https://www.mouser.com/ProductDetail/Adafruit/4646?qs=W%2FMpXkg%252BdQ4Msqspav40iw%3D%3D
https://www.adafruit.com/product/3886
https://www.digikey.com/en/products/detail/adafruit-industries-llc/3886/10709725?s=N4IgjCBcoLQBxVAYygMwIYBsDOBTANCAPZQDa4ArAEwIC6AvvYVWSAMxxwBsIDQA

Gyro Source 3

IR Beam Break
Sensor Set

Infrared emitter and receiver set detects when
the beam is broken. This set can be used as a
“gate” to detect when something has crossed
the invisible line produced by the emitter and
receiver.

IR Beam Break Set Source 1

Ultrasonic Distance
Sensor

This sensor produces inaudible sound waves
that are bounced off an object and reflected
back to the sensor. It calculates the distance to
the object based on the time it takes for the
waves to be received.

Ultrasonic Distance Sensor

Ultrasonic Distance Sensor Source 1



https://www.microcenter.com/product/635843/adafruit-industries-mpu-6050-6-dof-accel-and-gyro-sensor-stemma-qt-qwiic
https://a.co/d/h0275Ye
http://www.adafruit.com/product/3942

Force Sensors

Two common methods of force sensing are
Force Sensitive Resistors (FSR) and Strain
Gauges. FSRs are an inexpensive and easy
option but are fairly inaccurate. They are best
used to detect changes in force but aren’t
recommended to measure exact weights. Strain
gauges can measure weight accurately,
however they are larger and more complicated
to use. They require calibration and an Analog
to Digital Converter, like this one.

Force Sensitive Resistor

Force Sensitive Resistor Source 1

Force Sensitive Resistor Source 2

Force Sensitive Resistor Source 3

Strain Gauge Source 1

Strain Gauge Source 2

Strain Gauge

Strain Gauge Source 3

Environmental Sensors

Humidity Sensor

Sensor that measures humidity.

fron

Temperature, Humidity,
Pressure and Gas Sensor

Humidity Sensor Source 1

Humidity Sensor Source 2

Humidity Sensor Source 3

Temperature Sensor

Sensor that measures temperature.

Temperature Sensor Source 1

Temperature Sensor Source 2



https://www.adafruit.com/product/4538
http://www.adafruit.com/product/1075
http://www.sparkfun.com/products/9376
https://a.co/d/fhugnYv
https://www.adafruit.com/product/4541
https://www.mouser.com/ProductDetail/SparkFun/SEN-13329?qs=WyAARYrbSnZgHAzG5X6AUQ%3D%3D&mgh=1&gclid=Cj0KCQjw8uOWBhDXARIsAOxKJ2Gbf-t2hvAggfz5A0zw9WGFGdiB-eM7sfb_Czs70Z01AanNLycw6tUaAjXQEALw_wcB
https://a.co/d/iQLtIvj
https://www.adafruit.com/product/5046
https://www.digikey.com/en/products/detail/adafruit-industries-llc/5046/14313482?utm_adgroup=&utm_source=google&utm_medium=cpc&utm_campaign=PMax%20Shopping_Product_Low%20ROAS%20Categories&utm_term=&utm_content=&gclid=CjwKCAjwxOymBhAFEiwAnodBLMedeHbE-D439iYhqq6FyaDu56rV17TiaBzI3QREWP2FGrBvmlALkhoC4w0QAvD_BwE
https://www.electromaker.io/shop/product/adafruit-bme688-temperature-humidity-pressure-and-gas-sensor-stemma-qt
https://www.adafruit.com/product/1782
https://www.digikey.com/en/products/detail/adafruit-industries-llc/1782/4990781?utm_adgroup=&utm_source=google&utm_medium=cpc&utm_campaign=PMax%20Shopping_Product_Low%20ROAS%20Categories&utm_term=&utm_content=&gclid=CjwKCAjwxOymBhAFEiwAnodBLIwhkoZJAViXauyDXgEoN5yng0xXIY39OU1R9_hfxE5C3uoOEOh3XhoCaPgQAvD_BwE

Temperature Sensor

Pressure Sensor

Sensor that measures atmospheric pressure.

_BMP390 *C'”" .
Temp+Pressure
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Precision Barometric Pressure
and Altimeter

Temp & Pressure Sensor Source 1

Temp & Pressure Sensor Source 2

Temp & Pressure Sensor Source 3

Particulate Monitor

An air quality monitor that measures pollutants
in terms of particulate matter size. Can be used

to detect particles in the air such as pollen, dust,
soot, smoke, etc.

Air Quality Sensor Source 1

Air Quality Sensor Source 2

Air Quality Sensor Source 3

Gas Sensors

Sensor that detects gas concentration in parts
per million or parts per billion.

‘-
Low Concentration Ozone Gas
Sensor

[As¥ry)

. ,.135-‘..(.. =4 .‘
° SCL 1 WAK
00000000
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Air Quality VOC and CO2
Sensor

Ozone Gas Sensor Source 1

Ozone Gas Sensor Source 2

VOC and CO2 Sensor Source 1
VOC and CO2 Sensor Source 2
VOC and CO2 Sensor Source 3



https://www.adafruit.com/product/4816
https://www.mouser.com/new/adafruit/adafruit-bmp390-altimeter/
https://www.microcenter.com/product/631789/adafruit-industries-bmp390-precision-barometric-pressure-and-altimeter-stemma-qt-qwiic
https://www.adafruit.com/product/4632
https://www.electromaker.io/shop/product/adafruit-pmsa003i-air-quality-breakout-stemma-qt-qwiic?gclid=CjwKCAjwjdOIBhA_EiwAHz8xm5AY8mAAAdbSUDxLxlO0CLwK_p7qy20VvxQJg2bZlXpKfrHKOiDdXBoC5H0QAvD_BwE
https://www.digikey.com/en/products/detail/adafruit-industries-llc/4632/12715744?utm_adgroup=Evaluation%20Boards%20-%20Expansion%20Boards%2C%20Daughter%20Cards&utm_source=google&utm_medium=cpc&utm_campaign=Shopping_Product_Development%20Boards%2C%20Kits%2C%20Programmers_NEW&utm_term=&utm_content=Evaluation%20Boards%20-%20Expansion%20Boards%2C%20Daughter%20Cards&gclid=CjwKCAjwjdOIBhA_EiwAHz8xm1KmkZyhCMcTvbNsc6fLBF7HeWPEYT0FiKpfWlUF0Sk3KkhzGRRZrhoC1sEQAvD_BwE
https://www.digikey.com/en/products/detail/dfrobot/SEN0472/15997378?utm_adgroup=&utm_source=google&utm_medium=cpc&utm_campaign=PMax%20Shopping_Product_Low%20ROAS%20Categories&utm_term=&utm_content=&utm_id=go_cmp-20243063506_adg-_ad-__dev-c_ext-_prd-15997378_sig-EAIaIQobChMIxKG10tOQhwMVJzjUAR18BAjpEAQYAiABEgLVx_D_BwE&gad_source=1&gclid=EAIaIQobChMIxKG10tOQhwMVJzjUAR18BAjpEAQYAiABEgLVx_D_BwE
https://www.dfrobot.com/product-2516.html
https://www.dfrobot.com/product-2065.html
https://www.adafruit.com/product/3566
https://www.amazon.com/Adafruit-CCS811-Quality-Sensor-Breakout/dp/B076PR2WKW/ref=sr_1_3?dchild=1&keywords=Adafruit+CCS811+Air+Quality+Sensor&qid=1628892812&sr=8-3

Methane Sensor

Methane Sensor Source 1

Methane Sensor Source 2

Radiation and Magnetism

Radiation Sensor

Sensor that detects ionizing radiation.

Geiger Counter Sensor Source 1

Geiger Counter Sensor Source 2

Magnetometer

Sensor that detects magnetic fields in 3 axes.

Magnetometer Source 1

Magnetometer Source 2

Water

Water Sensor

Sensor that detects the presence of water. It can
be used to detect water level with low amounts
of accuracy.

Water Sensor Source 1

Water Sensor Source 2



https://www.dfrobot.com/product-2708.html
https://www.electromaker.io/shop/product/fermion-mems-methane-ch4-gas-detection-sensor-breakout-1-10000ppm?gad_source=1&gclid=EAIaIQobChMIu-XfttSQhwMVbDcIBR3P0wA7EAQYASABEgIkffD_BwE
https://www.dfrobot.com/product-2547.html
https://www.digikey.com/en/products/detail/dfrobot/SEN0463/18069224?utm_adgroup=&utm_source=google&utm_medium=cpc&utm_campaign=PMax%20Shopping_Product_Low%20ROAS%20Categories&utm_term=&utm_content=&utm_id=go_cmp-20243063506_adg-_ad-__dev-c_ext-_prd-18069224_sig-EAIaIQobChMI99KlwNWQhwMVShOtBh1QRgW5EAQYASABEgLFofD_BwE&gad_source=1&gclid=EAIaIQobChMI99KlwNWQhwMVShOtBh1QRgW5EAQYASABEgLFofD_BwE
http://www.adafruit.com/product/4488?gclid=Cj0KCQjwlemWBhDUARIsAFp1rLUIQytIQ-itxZlU7tzGeICvt5xfL4bzU2khQw1-Nv5hY__npZXiTa0aAqIDEALw_wcB
https://www.digikey.com/en/products/detail/adafruit-industries-llc/4488/11681297?utm_adgroup=Evaluation%20Boards%20-%20Expansion%20Boards%2C%20Daughter%20Cards&utm_source=google&utm_medium=cpc&utm_campaign=Shopping_Product_Development%20Boards%2C%20Kits%2C%20Programmers_NEW&utm_term=&utm_content=Evaluation%20Boards%20-%20Expansion%20Boards%2C%20Daughter%20Cards&gclid=Cj0KCQjwlemWBhDUARIsAFp1rLWdDE2znKVOlaZFRzneTRYmJfDq-dD9kID3JWkSKavUhnjHYAhaHLUaApgrEALw_wcB
https://www.adafruit.com/product/4965?gclid=Cj0KCQjw8uOWBhDXARIsAOxKJ2H05UDoH5sNqTwqVFB0bm1iOpCuS-mZN507a98Dp2jY6T297tnPFAAaAhBaEALw_wcB
https://a.co/d/gxwMMtK

Water Flow Rate Small turbine that measures water flow rate. Water Flow Rate Sensor Source 1

Sensor

Water Flow Rate Sensor Source 2

Soil Moisture Capacitive sensor that measures (unitless) Soil Moisture Sensor Source 1
Sensor moisture in soil.

pH Sensor Sensor kit to measure pH of liquids. pH Sensor Kit Source 1

Total Dissolved Sensor kit to measure TDS of liquids. TDS Sensor Source 1

Solids (TDS) Sensor TDS Sensor Source 2

Misce

Lightning Detector | Detects lighting up to 40 km away. Lightning Detector Source 1



https://www.adafruit.com/product/5066?gclid=Cj0KCQjw8uOWBhDXARIsAOxKJ2GR00Q5Aawvcopk3--WSgkzPyeMcG5xfETgXfTXRDCOKtjNhyLktOkaAuLVEALw_wcB
https://www.amazon.com/Clear-Turbine-Water-Sensor-3-pin/dp/B09DN7NJYS
http://www.adafruit.com/product/4026
https://store-usa.arduino.cc/collections/sensors-environment/products/gravity-analog-ph-sensor-meter-kit
https://www.dfrobot.com/product-1662.html
https://www.digikey.com/en/products/detail/dfrobot/SEN0244/8019062?utm_adgroup=&utm_source=google&utm_medium=cpc&utm_campaign=PMax%20Shopping_Product_Low%20ROAS%20Categories&utm_term=&utm_content=&gclid=CjwKCAjwxOymBhAFEiwAnodBLM95PT7kotGDw_GYVw3qmApWK-TBMsVzoZKH_27abTMmsKtacx5YPxoCWFUQAvD_BwE
https://www.sparkfun.com/products/15441

//V e

Current Sensor Measures current flow through the sensor @ INaLes (S Current Sensor Source 1

board. of 3‘@ Current Sensor Source 2

Air Velocity Sensor | Measures air velocity across the sensor board. Air Velocity Sensor Source 1
NB: High altitude balloons typically move with
the air currents, meaning there may not be

much air flow relative to the payload.

Air Velocity Sensor Source 2

Capacitive Touch Detects the presence of electrically conductive Capacitive Touch Sensor Source 1

Sensor materials.

Capacitive Touch Sensor Source 2

Other Useful Hardware

Electronic Hardware Prototyping(solderless) Breadboard

Perma-proto(solderable) Breadboard

Jumper Wires
Slip Ring
Motor Driver

Resistors

MicroSD Card & Reader
Soldering Iron



http://www.adafruit.com/product/1164
https://www.digikey.com/en/products/detail/adafruit-industries-llc/1164/6565386?s=N4IgTCBcDaIIYBM4DMBOBXAlgFwASYDs4BGANgE4QBdAXyA
https://www.sparkfun.com/products/18768?gad_source=1&gclid=EAIaIQobChMIiJr489aQhwMVkAytBh3LLwikEAQYAyABEgKrmvD_BwE
https://www.electromaker.io/shop/product/sparkfun-air-velocity-sensor-breakout-fs3000-1015-qwiic?gad_source=1&gclid=EAIaIQobChMIiJr489aQhwMVkAytBh3LLwikEAQYBCABEgLLIfD_BwE
http://www.adafruit.com/product/1982
https://www.digikey.com/en/products/detail/adafruit-industries-llc/1982/4990787?utm_adgroup=Evaluation%20Boards%20-%20Sensors&utm_source=google&utm_medium=cpc&utm_campaign=Shopping_Product_Development%20Boards%2C%20Kits%2C%20Programmers_NEW&utm_term=&utm_content=Evaluation%20Boards%20-%20Sensors&gclid=Cj0KCQjwlemWBhDUARIsAFp1rLWbdYzEeOmUJGF8XGAXiz73Wl1nqs8LzyQGT5mI6Ppm7UIVlljjdI8aAiuwEALw_wcB
https://www.adafruit.com/product/4539
https://a.co/d/dieXfD0
https://a.co/d/02R95Ad
https://www.adafruit.com/product/736
https://www.adafruit.com/product/2448
https://a.co/d/4QQHYil
https://a.co/d/iRokbJo
https://a.co/d/iF6TraC

Mechanical Hardware

Prototyping Mounting Hole Plates

Springs
Syringes
One-way(check) valve

Gears
Angle Brackets

Pulleys
3D Printer



https://teachergeek.com/products/hole-plates-20-pack?_pos=1&_sid=ac79c9223&_ss=r
https://a.co/d/7bA74Yf
https://a.co/d/fHkTBs2
https://a.co/d/5HYF8a2
https://teachergeek.com/products/40-piece-gear-set?_pos=1&_sid=e3bfa1814&_ss=r
https://teachergeek.com/products/angle-bracket-60-pack?_pos=1&_sid=2f09e8398&_ss=r
https://teachergeek.com/products/40-piece-pulley-set-1
https://a.co/d/iZELpsU

