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Indoor vs. outdoor CO2 

• CO2 = important long-lived greenhouse gas
• Typically, indoor CO2 > outdoor CO2
• We tend to spend time indoors
• Ventilation is key

o Air exchange rate (ACH = ppm h-1)

• CO2 = proxy for air pollution (e.g. PM)
• Urban CO2

o Power plants, buildings, vehicles, people
o Street canyons
o NYC = highest population density in U.S.



Ini$al K30 sensor setup + Arduino



Sensor v2 and v3 (easy to break)



K30 Sensor (w/ BME280) vs. LI-850 Trace Gas 
Analyzer

(1) Room air (2) Soda lime (3) N2



Smoothed LiCor data + /me-shi2ed K30 (-4.9 
min) to match LiCor

(1) Room air (2) Soda lime (3) N2



Biking around Manha.an 

2:50-3:00 – Harlem
3:00-3:15 – Detour
3:15-3:30 – Trail by Harlem/East Rivers
3:30-3:40 – Upper East Side
3:40-3:45 – Central Park
3:45-3:50 – Upper West Side
3:50-4:00 – Trail by Hudson River
4:00-4:20 – Midtown 
4:20-4:45 – Trail by East River
4:45-4:55 – Financial District 
4:55-5:00 – Trail to The BaEery
5:10-5:50 – Subway (1 Train Line)



Bike Route
• CO2 (or pollution) hotspots

o Indoors (apartment + subway)
o Harlem
o Midtown 
o Upper East/West Side?

• Lower CO2 levels by rivers
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Conclusions
• Low-cost CO2 sensors can sample air reasonably well in ci6es

o Fill in data gaps in remote areas
• Useful for es6ma6ng sources/sinks of CO2 (or pollu6on) 
• Many limita6ons/challenges though 

o Soldering cables properly
o Hardware prone to failure
o Mul6ple baEeries with short lives 
o Adjus6ng C++ code 
o Pump is loud 
o Use of uSD card
o Port connec6on 
o Sensor calibra6on 
o Influence of water vapor (NDIR)

• Lower CO2 levels in summer? (future studies)   



Thank you!

Ques.ons?


