
Design Release Review 
The Development of a Low Cost Pyranometer

1

The Solar Sailors



Objective: Create a competitive pyranometer prototype for Kilowatts for Humanity
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● Accurate solar irradiance readings

● Simple to build and install

● An affordable alternative 



Background 
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Provided services:

● Refrigeration 

● Device charging

● Offline servers



Value Proposition
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Solar Irradiance: W/㎡

Problem: 

Affordable method to monitor rooftop solar projects

- Weather
- Dirt
- Aging  

Solution: 

Monitor light energy with our pyranometer prototype 



Product Requirements
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● Affordable:  $20 - $80.

● Accurate: less than 15% error.

● Concise: Include instructions 



Preliminary Proof of Concept
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Our prototype can be broken up into three subsystems:
● Sensor
● Microcontroller
● Output 

mapping



The Sensor
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SFH 3310 Phototransistor
● Light-sensitive transistor
● 150° field of view
● Cost: $0.64 per unit 
● Wavelengths: 350 nm to 970 nm



Light Attenuation
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● Use a Teflon Sheet to attenuate light.
○ This will keep our sensor from saturating

● Teflon protected with Acrylic Disk.
● All of this is secured with a Disk Cap

Disk Cap

Acrylic Disk

Teflon Sheet

Sensor



The Microcontroller
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Adafruit QT py
● 0-3.3V 
● 12-bit Input
● 10-bit DAC Output
● 256 kB flash memory
● 32 kB RAM
● Affordable: $6.00



Output Mapping
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Uses a process called Linear Interpolation.
● Using the formula:

We can map the value, A, on one range to its equivalent value, B, on another.

● Map our 0-3.3V output to the required 0-5V output by programming our data 
logger



Project Management: Schedule
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Our Budget

12



Cost Per Unit
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● Goal: $20-80



Bill of Materials 

14



Material Selection 3D Printing (ABS vs PETG)
ABS

● Higher temperature 
● Strength characteristics 
● Cheaper
● Toxic

Recommendation: use ABS when cost is a 
significant concern and you have the proper 
printing setup. 
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PETG
● Solar resistance 
● More expensive.
● Intermediate print difficulty 

Recommendation: use PETG when 
economically and structurally possible since 
its UV resistance makes up for its 
downsides.  



3D printing 
● Overhangs can not exceed 45 

Degrees

● Max tolerance is ±0.4mm

● Print time estimated to be about 
10hrs

● Printed via Anycubic Kossel 
Linear Plus
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Case Design
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● 3D printed made with PETG

● Currently uses press fittings to 
save on cost and make it easy to 
assemble 

● Cost per case assembly is roughly 
$1.00 

● The wire clamp and the glass 
holder will be held in place using 
adhesive 



Case Validation (Shear)
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PETG:
Yield Strength: 6.95KSI
Shear Strength: 4.75KSI
Factor of Safety: 2

Load Conditions:
20lbf on the flange and the main body to 
result in shear

Results 
Max Stress: 2KSI



Case Validation (Drop)
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PETG:
Yield Strength: 6.95KSI
Shear Strength: 4.75KSI
Factor of Safety: 2

Load Conditions:
The case starts from rest and is then 
dropped from 6ft and impact a fixed 
surface.

Results 
Max Stress: 3.307KSI



Design Validation Plan
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Virtual Testing

● TinkerCAD simulations

● Case testing, such as the impact tests

Physical Testing

● Q-Sun Xenon Tester

○ Irradiance and temperature tests

○ Environmental:

■ Weather testing against water, heat, etc

● Compare with other pyranometers

○ Observe outputs and readings

Q-Sun Xenon Tester



TinkerCAD Simulations
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Risk Management
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Sensor Oversaturation

● Teflon sheet to allow for better transmittance

○ Ratio of light energy on a body to energy transmitted

○ Good at diffusing the incoming light

Environmental Risks

● Weather-proof exterior, and protected components

○ Acrylic holder, sealing lid, etc

Broken/Malfunctioning Parts

● Removable casing to easily replace parts



Our Circuit
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Any Questions?
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